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Control Signaling for Group Configuration Information
Wei Xia , Yanfeng Guan , Ying Liu, Jerry Chow
ZTE Corporation
1 Introduction
Group Resource Allocation aims at reducing overhead, such as resource assignment indication and STID. On the other hand, some essential indications and complicated operations are required, such as group configuration information and error handling mechanism. The significant gain of GRA can be achieved when there are enough users can be allocated in a group. Otherwise, individual resource allocation may be more efficient and easy for operation. To save overhead of initializing and maintaining a group, ABS may use Group Configuration A-MAP IE to allocate/de-allocate users into/from a group, and this IE is intended for one or multiple users. 

2 Grouping Principle

Group resource allocation is used to allocate resources and/or configure resources to one or multiple AMSs within a group. ABS can group mutiple users according to the service type and/or MCS of the user. VoIP is an example of the subclass of services that use group messages.
3 Group MCS Configuration
Users within a group may have same or different MCS. The MCS or MCS set of a group can be configured by ABS. There are three kinds of MCS set designs, predefined set, semi-static set and dynamic set. The predefined MCS set will generate the compact operation at a cost of no any flexibility, and the pure dynamic MCS set will lead to too much indication overhead, the semi-static set is a kind of tradeoff between the predefined set and the dynamic set.

For each kind of MCS set for a group, the MCS can be adjacent or discrete, the actual MCS set depends on the channel condition an scheduling. For the adjacent MCS configuration, the indication overhead is small, but the MCS set probably is limited in a given modulation type, for example, all the MCSs of a group belong to QPSK. 

For the discrete MCS configuration, the indication overhead will increase, but the MCS set will cover more range.

For example, supposed that there are 16 MCS supportable for GRA, and it takes 4 bits to indicate each MCS level. Also supposed that group A has 3 adjacent MCS(QPSK 166/256, QPSK 199/256, 16QAM 123/256), ABS indicates the following MCS configuration information through Group Configuration A-MAP IE:

· Adjacent MCS subset flag =1: the MCS of group A is a adjacent subset 

· The number of MCS levels within group A: 3

· The start MCS level for group A: QPSK 166/256
4 Group Allocation and De-allocation

The length of User Bitmap and each user’s bit-index in User Bitmap may be changed when users are allocated into or de-allocated from a group. The indication from ABS and the operation of AMS in different cases are stated in the following paragraphs. Error handling for miss-reception of de-allocation information is FFS.
Case 1. Only new users are allocated to a group:

· ABS indicates the number of new users added to the group and the starting index for new users. the User Bitmap for new users are orderly appended to the old User Bitmap.
· ABS described each new user’s STID orderly.
· Only the new users need to acknowlegde the ABS.

For example, MS12, MS4, MS9 are added to the group in which there are 6 users (MS6, MS1, MS8, MS7, MS3, MS2) already and the User Bitmap for new users are orderly appended to the User Bitmap.The starting index refers to the 1st described user(MS12)’s index in User Bitmap. MS4’s index is (starting index +1), and MS9’s index is (starting index +2). 
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Figure 1. Only new users are allocated to a group
Case 2. Only users are de-allocated from a group:
· ABS indicates the numbers of users de-allocated from the group and the each de-allocated user’s index in User Bitmap.
· To fill holes in User Bitmap due to the de-allocation, the remained users should be shifted according to the de-allocated user’s index in User Bitmap.
· To fill holes in User Bitmap, each user whose index is bigger than the first removed user’s index needs to acknowlegde the ABS generally. However, some smart methods can be used to reduce the acknowledgement overhead. 
For example, MS1 and MS3 are de-allocated from the group. Their indices are orderly indicated in Group Configuration A-MAP IE. MS8, MS7 and MS3 change their positions according to the indices of the de-allocated users smaller than their own indices.
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Figure 2. Only users are de-allocated from a group
Case 3. The number of de-allocated users is equal to the number of new allocated users:
· ABS indicates each de-allocated user’s index in User Bitmap.
· ABS indicates the number of new allocated users and each new user’s STID orderly.
· No need to change other users’ indices in the User Bitmap, because the new allocated users just substitute the indices of the de-allocated users orderly. That is to say, the first new allocated user substitutes the index of the first de-allocated user, the last new allocated user substitutes the index of the last de-allocated user.

· Only the allocated users and de-allocated users need to acknowledge ABS.
For example, MS1 and MS3 are de-allocated from the group. ABS indicates their indices orderly. MS12 and MS4 are allocated to the group, ABS indicates their STIDs orderly. The first described new user(MS12) substitutes the index of first described de-allocated user(MS1), and the second new user described (MS4) substitutes the index of second de-allocated user described (MS3).
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Figure 3. The number of de-allocated users is equal to the number of new allocated users
Case 4. The number of de-allocated users is larger than the number of new allocated users:
· ABS indicates the number of de-allocated users and each de-allocated user’s index in User Bitmap.
· ABS indicates the number of new allocated users and each new allocated user’s STID orderly.

· Supposed that N users are de-allocated and M users are allocated, the M new users substitute the indices of the first M de-allocated users orderly, this operation is same as the case 3. Other users compare their indices with the left (N-M) de-allocated users’ indices and change their positions in User Bitmap according to the prinple in case 2.
· At least, the allocated users and de-allocated users need to acknowledge ABS.
For example, MS1, MS8 and MS3 are de-allocated while MS12 and MS4 are added. MS12 substitutes index of MS1, and MS4 substitutes index of MS8. MS7 and MS2 compare their indices with MS3’s index, MS2’s index is larger than MS3, so MS2’s new index is equal to its old index minus 1.
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Figure 4. The number of de-allocated users is larger than the number of new allocated users
Case 5. The number of de-allocated users is smaller than the number of new allocated users:
· ABS indicates the number of de-allocated users and the each de-allocated user’s index in User Bitmap.
· ABS indicates the number of new users allocated to the group, and describes each new user’s STID orderly and indicates the starting index for remained new users.
· Supposed that N users are de-allocated and M users are allocated, the N new users substitute the indices of the N de-allocated users orderly. The remained (M-N) new users are orderly added to the User bitmap.

· Only the allocated users and de-allocated users need to acknowledge ABS.
For example, MS1 and MS3 are de-allocated while MS12, MS4, MS9 and MS10 are allocated. MS12 substitutes index of MS1, and MS4 substitutes index of MS3. The remained new users MS9 and MS2 are added to User Bitmap orderly.
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Figure 5. The number of de-allocated users is smaller than the number of new allocated users
5 Proposed Text 

Add the following text in Section 15.3.6.5.2.2 Assignment A-MAP IE:
-------------------------------------------------------Start of the text--------------------------------------- 
15.3.6 DL Control Structure

15.3.6.5.2.2 Assignment A-MAP IE
Group control information is used to allocate resources and/or configure resources to one or multiple mobile stations within a user group. 
· Group Resource Allocation A-MAP IE
The GRA A-MAP IE contains bitmaps to indicate scheduled user and also signal resource assignment, MCS, resource size.

ABS may use GRA A-MAP IE to allocate DL resources to one or multiple mobile stations within a user group.
DL/UL Group Resource Allocation A-MAP IE Contents

	Syntax
	Size in bits *
	Description/Notes

	A-MAP IE Type
	[4]
	TBD A-MAP IE types distinguish between UL/DL, SU/MU, OL/CL MIMO operation, persistent/non-persistent allocation, basic/extended IEs including GRA

	Resource Offset
	[6][8]
	Indicates starting LRU for resource assignment to this group

	ACID
	TBD
	TBD 

Required for explicit assignment of a single ACID group. Not required if implicit cycling of ACIDs starting from an initial ACID value is used as in 802.16e

	HARQ ReTx Indicator
	TBD
	TBD
Indicates whether this group resource assignment IE is for HARQ retransmissions or initial transmission

	User Bitmap Size
	[2][5]
	TBD 

Size of the user bitmap; may not be needed if user bitmap size is included in configuration message/A-MAP IE

	User Bitmap
	Variable
	Bitmap to indicate scheduled users in a group. The size of the bitmap is equal to the User Bitmap Size   

	Resource Allocation Bitmap descriptor
	TBD
	TBD

MCS group type, packet/resource size type information or attributes required to decode resource assignment bitmap

	Resource Assignment Bitmap
	variable
	Bitmap to indicate MCS/resource size for each scheduled user   

	Padding
	variable
	Padding to reach byte boundary

	MCRC
	[16] 
	16 bit masked CRC 


· Group configuration A-MAP IE

Group configuration A-MAP IE is used for initiating and maintaining a group for resource assignment. 
Table XXX. Group configuration A-MAP IE
	Syntax
	Size (Bits)
	Notes

	Assignment A-MAP type
	4
	Indicates the assignment type.

	GroupID
	4
	

	User De-allocation Indicator
	1
	Indicates whether there is user de-allocated from the group

	New User Allocation Indicator
	1
	Indicates whether there is new user allocated into the group

	If(User De-allocation Indicator==1)
	
	

	{  number of de-allocated users
	2
	

	For i=1: number of de-allocated users
	
	

	{

Bit-index in User Bitmap
}
	4
	

	}
	
	

	If(New User Allocation Indicator==1)
	
	

	{  number of new allocated users
	2
	

	   MCS Configuraiton Information
	TBD
	Indicate the MCS set of the group

	For i=1: number of new allocated users
	
	

	{
  Station ID

}
	16
	

	}
	
	

	If( New User Allocation Indicator ==1 & User De-allocation Indicator==0) 
	
	

	{
	
	

	Starting bit-index for Ordinal Entry for the first new allocated users
	4
	Indicates the bit-index of the new allocated user whose STID is firstly described in aforementioned filed. Other users infer their bit-index according to the order in which STIDs are described.

	}
	
	

	If( New User Allocation Indicator==1 & User De-allocation Indicator==1) 
	
	

	{
	
	

	  If(number of new allocated users > number of de-allocated users)
	
	

	{
	
	

	Starting bit-index for Ordinal Entry of remained (number of new added users – number of removed users) users.
	4
	

	}
	
	

	}
	
	


User De-allocation Indicator: Indicates whether there is user de-allocated from the group.

New User Allocation Indicator: Indicates whether there is new user allocated to the group.

Bit-index in User Bitmap: Indicates the bit-index(position) of the de-allocated user.

MCS Configuraiton Information: Indicate the MCS supportable for the group.
Station ID: Indicates the Station ID of the new allocated user.

Starting bit-index for Ordinal Entry: If there is only new allocated users while no de-allocated users, this field indicates the bit-index of the new allocated user whose STID is firstly described. Other users infer their bit-index according to the order in which STIDs are described. If the number of new allocated users is larger than the number of de-allocated users, this field indicates the starting bit-index for the remained (number of new added users – number of removed users) new allocated user. 
--------------------------------------------------------- Text End -------------------------------------------
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