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[DC] Consolidated Email Discussion on HR-MS Direct Communication and HR-MS Forwarding to Network
Ming-Tuo Zhou, Sungcheol Chang
DC RG co-chairs
Introduction
This document collects email discussion on HR-MS Direct Communication and HR-MS Forwarding to Network of IEEE 802.16n. The subject of the Email related to this document is “[STDS-802-16] [802.16n][DC] Discussion on definition of HR-MS DC and Forwarding to Network”. The last email consolidated is from Hai-Guang Wang sent at 24 Apr 2011 11:13:27 +0800. For reader’s information, the related description of HR-MS Direct Communication and HR-MS Forwarding to Network are also included.

This document will be updated when the discussion is continued. 
The collected email discussion is listed in Table 1.

Table 1: Collection of email discussion of HR-MS DC and HR-MS Forwarding to Network of IEEE 802.16n
	1. What is HR-MS direct communication (DC)? 

	Haiguang
	HR-MS direct communication means, the two HR-MSs involved in the communication are the producer and consumer of the data packets. That is, the source HR-MS pass the data packet down from upper layer to MAC and the destination HR-MS pass the packet to upper layer from MAC after receiving from the air. 

Clarification: the producer and consumer here are from the view of MAC. It  does not mean the packet is originated from the source HR-MS and terminated  at the destination HR-MS.

	Eldad
	The two HR-MS that are in direct communications with each other are the source and the sink of data. Packets are passed from upper layers to MAC at the source and back to upper layers at the sink HR-MS.  


	Anh Tuan
	HR-MS DC means two HR-MSs can talk to each other without going through an infrastructure station.

	SRD 6.1.3.1
	HR-MS shall provide direct communication i.e. the origination and termination of the data are at the HR-MS.



	2. What is HR-MS forwarding to network (FTN)?

	Haiguang
	HR-MS forwarding means the forwarding HR-MS either forwards the data packet to HR-BS or to the HR-MSs that access the network via the forwarding HR-MS. The forwarded packet will not be passed to upper layer. Instead, it is forwarded to next hop at MAC layer. 

	Eldad
	An HR-MS that forwards data to infrastructure node or to another forwarding HR-MS that is attached to an infrastructure node (if multi-hop is supported) does so without passing any data to or from higher layers. 


	Ming-Tuo
	Haiguang (and all), do you think multi-hop HR-MS forwarding is allowed supported in 16n?

	Haiguang
	I am not sure how complex it will be. 

	Anh Tuan
	HR-MS FTN means one HR-MS can forward data/control messages between another HR-MS and an infrastructure station.

	SRD 6.1.3.2
	HR-MS forwarding to network

HR-MS forwarding is defined as the case where the origination and termination of data are at the HR-MS and network respectively and vice versa. 

HR-Network shall support HR-MS forwarding of user data and control signaling between HR-MS and HR-BS and between HR-MS and HR-RS.  The control signaling and data transmission for the HR-MS to HR-MS direct link shall at least be capable of operating within the frequency band that the HR-BS operates.

An association establishment shall be supported.



	3. What's difference between HR-MS DC, HR-MS FTN, and HR relay/local forwarding? 

	Haiguang
	The differences are: 

* For HR-MS DC, at the source HR-MS, the data packets are from upper layer and are passed to upper layer protocol at the destination HR-MS. 

* For HR-MS FTN, the data packet is forwarded to next hop at MAC layer. The data packets are not handled by upper layer protocol. HR-MS who forwards data packet is still an HR-MS. It only has a very simple relay function and can only support very few nodes, one or two. 

From other HR-MSs' view, HR-MS performing the relay function is still an HR-MS. 

HR relay is a kind of infrastructure station designed for the purpose of relay. It is complex and like a BS. It is designed to support many MS in network access. 

* Local forwarding means the infrastructure station between MS and BS forwards data packets from downstream HR-station to destination HR-MS without passing it to upstream infrastructure stations. 

A general case is a HR-RS forwards the data packets from one of its HR-MS (source) to another HR-MS which is the destination. 


	Eldad
	Not sure what is the meaning of "From other HR-MSs' view, HR-MS performing the relay function is still an HR-MS." could you please clarify? 

From the SRD, an HR-RS is “A relay that complies with the requirements for relays in this amendment". This is an amendment to 802.16n or 2009, which means that an HR-RS is an RS or ARS as amended by 802.16n. I don't think we need to define it any further, although we'll need to specify how to implement the requirements we have agreed to in the SRD.



	Haiguang
	My meaning is that the HR-MS should aware that the MS forwards data control for it is an HR-MS. It is not a relay station. 


	Sungcheol Chang: 
	From the discussions and the definitions in the 16n SRD, the definitions of direct communication and HR-MS forwarding are clearly different in respect of data flow. 

But I still confuse that the technical difference between HR-MS forwarding and HR-RS functionalities. 

Even though HR-RS is an infrastructure node and HR-MS is a user terminal in nature, I think their names are not important. If devices should receive packets transmitted by HR-MS, a receiving function within devices is to receive the packets. Whatever the devices are called like HR-MS or HR-RS. Their receiving functionalities are similar in nature. 

I want to know what the technical differences are because we are in developing the AWD text proposal. 

What happen if we replace 1) HR-MS with HR-RS 2) forwarding HR-MS with HR-RS in the following definition?

The definition of forwarding: "An HR-MS that forwards data to infrastructure node or to another forwarding HR-MS that is attached to an infrastructure node (if multi-hop is supported) does so without passing any data to or from higher layers."

What happen if we assume a forwarding HR-MS as a HR-RS serving one sub-ordinate HR-MS only? Under this assumption, please list the technical difference between a forwarding HR-MS and a HR-RS serving one sub-ordinate HR-MS only. Personally, if we achieve a forwarding HR-MS functionality with simple modification of HR-RS including signaling procedures, I prefer the modification rather than defining new function and transmission schemes 

Also I'd like to know what forwarding HR-MS is more simple than HR-RS. I understand that HR-RS has more functionalities than HR-BS and HR-RS is a infrastructure node. There are two views about complexity. The one is hardware complexity because HR-RS is designed to serve multiple HR-MS. This complexity is not important issue in respect of functionalities. The other is functional complexity. HR-RS support two interfaces for relay operation: 

1) interface between HR-BS and HR-RS, 2) interface between HR-MS and HR-RS. It's clear that forwarding HR-MS has two interfaces also. The relay specification describes relay function in HR-RS, which is required to relay data and packets to HR-BS or HR-MS. Even though more than HR-BS functionalities, the HR-RS functionalities are selected ones required for relay operation. From this understanding, please list what forwarding HR-MS is more simple than HR-RS. It will help me to understand what the forwarding function is. 

	Eldad
	The SRD states clearly that forwarding is a functionality of the HR-MS not the HR-RS (see excerpt below). Obviously there will be similarities between the forwarding function and a relay function as both support 2 interfaces. That doesn't mean that the two are the same. The amount of similarity will be determined by technical contributions. For example only, frame structure can resemble relays (i.e. transmission in both UL and DL zones) or be in UL only (as some proposed).

6.1.3.2  HR-MS forwarding to network  

HR-MS forwarding is defined as the case where the origination and termination of data are at the HR-MS and network respectively and vice versa. 

HR-Network shall support HR-MS forwarding of user data and control signaling between HR-MS and HR-BS and between HR-MS and HR-RS.  The control signaling and data transmission for the HR-MS to HR-MS direct link shall at least be capable of operating within the frequency band that the HR-BS operates. 

An association establishment shall be supported. 


	
	Ming-Tuo: Haiguang, I am not so clear about ”It only has a very simple  relay function and can only support very few nodes, one or two." You mean in Forwarding to Network, the a data packet can only be forwarded to only one or two HR-MSs? Eldad, Sungcheol and all, what's your opinion? 

Haiguang: I mean the number of HR-MSs attached to one forwarding HR-MS could be limited. However, there could be many HR-MS within a cell perform the forwarding function. That's my consideration. It may help in simplifying the design of HR-MS forwarding protocol. But if we can come out elegant solution that one forwarding HR-MS can support many HR-MSs, I am fine with that. 


	4. Is HR-MS forwarding to network is allowed in case that both HR-MS and the forwarding HR-MS are out of coverage of any HR infrastructure station?


	Haiguang
	For this point, I have to say that I did no see this case from the use case discussion. 



	5. In "Forwarding to network", what the meaning of "Network" if there is no backbone connect, is the "Network" there? 

	Haiguang
	I think "forwarding to the network" refers to data flow direction, from HR-MS --> HR-BS/HR-RS or other stations. But if it may cause confusion, we can replace it with a better terms.
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