3GPP TSG-RAN WG2 Meeting #85bis














R2-141493
Valencia, Spain, March 31 – April 4, 2014
Title: 
Discussion on the D2D discovery message size
Source: 
ZTE
Agenda item:
7.4.3
Document for:
Discussion
1   Introduction
A new WI named “LTE Device to Device Proximity Services” has been agreed at RAN#63 meeting [1]. As stated in [1], the work will proceed from the starting point of the agreements and working assumptions reached during the study item as captured in TR 36.843 [2]. According to the TR36.843, the D2D discovery transmission consists of a MAC PDU which is assumed to be 104 bits. This 104 bits discovery message size has already been used for most RAN1 D2D discovery relevant simulations. However, according to the reply LS from SA2 [3], the expected size of the information carried in discovery messages is assumed to be 192 bits for non-public safety open discovery use case. For public safety use case, the expected size for the discovery message is 198 bits. Both of them exceed the working assumption of 104 bits D2D discovery message size. 
In this contribution, we will investigate the discovery message size problems. Our views on how to solve the discrepancy of discovery message size between SA2 and RAN are presented. The potential approach to solve the discovery message size problem from RAN2 perspective is also proposed. 
2   Discussion
Overview of D2D discovery message size
The D2D discovery message size is of great importance for the design of the D2D discovery signal. First of all, it directly determines how many PRBs need to be occupied by the discovery signal. The more bits for the D2D discovery message, the more PRBs needed for one D2D discovery transmission instance. Moreover, the message size impacts the coverage range of D2D discovery. Suppose the D2D discovery message size is large, more PRBs need to be occupied and the transmission power level per PRBs should be reduced, which lead to the coverage range decrease of D2D discovery message. As we can see, there is a trade-off between the discovery message size and the resource occupation as well as the coverage range.
At RAN1#74 [4], initial assumption on D2D discovery message size was agreed, which utilized a discovery message size spanning from 32 bits to 256 bits. And the conclusion of the meeting was to use 104 bits for the subsequent simulations. Since lots of simulation study assuming 104 bits have been done, it is preferable to keep the D2D discovery message size in the vicinity of 104 bits. 
Proposal 1: It is preferable to keep the D2D discovery message size in the vicinity of 104 bits.
D2D discovery message from SA2 and impacts on RAN
Compared to the working assumption of 104 bits D2D discovery message size, the expected size of the discovery messages from SA2 is assumed to be 192 bits for non-public safety open discovery use case. For public safety use case, the expected size for the discovery message is 198 bits. Both of them exceed the working assumption of 104 bits. 
Table 1 and Table 2 presents the contents of the D2D discovery message and their lengths for non-public safety open discovery and public safety use case respectively. As we can see from Table 1, the discovery message proposed by SA2 consists of the ProSe Application Code, ProSe function ID and the PLMN ID. The ProSe Application Code itself occupies 160 bits. According to the TS 23.303[5], the ProSe application code consists of a temporary identity that corresponds to the ProSe Application ID Name and the PLMN ID of the ProSe Function that assigned the ProSe Application Code. The ProSe Application ID part further consists of the ProSe Application ID Name and the ProSe Application ID Operator Identifier that corresponds to the PLMN that assigned the ProSe Application ID Name. From the above analysis, the PLMN ID appears multiple times and seems somewhat redundant. 
Since the SA2 has not yet firmly concluded on the precise sizes of the discovery messages, it still has room for optimizations. It is recommended to keep the SA2 informed of the 104 bits working assumption and consult if they could further reduce the D2D discovery message size.
Table 1. Discovery message contents for non-public safety from SA2 [3]
	Field
	Assessed Length
	Status 

	Prose Application Code
	160 bits 
	Agreed

	ProSe Function ID
	8 bits
	To be confirmed

	PLMN ID
	24 bits
	Agreed


Table 2. Discovery message contents for public safety from SA2 [3]
	Field
	Assessed Length
	Size Decision assessment owners
	Status

	Source L2 ID/Prose UE ID of source
	e.g. 48 bits?
	RAN
	TBD

	Destination L2 ID
	e.g. 48 bits?
	RAN
	TBD

	Message type
	8 bits
	SA2
	agreed

	Prose Application ID
	 64 bits 
	SA2
	agreed

	UE mode of operation
	2 bits
	SA2
	agreed

	PLMN ID
	24 bits
	SA2
	agreed

	Status bits
	4 bits
	SA2
	agreed


Proposal 2: It is recommended to send LS to SA2 about the RAN restriction on the discovery message size and consult if they could reduce the D2D discovery message size.
Suppose SA2 cannot reduce the discovery message size to 104bits, RAN may need to reconsider the discovery signal design and re-evaluate the performance for D2D discovery. However, a potential approach to bridge the gap from RAN2 perspective is to introduce the RLC segmentation/reassembly mechanism for D2D discovery message. That is, the discovery message from high layer is segmented to fit into the available discovery transmission resource block. At the monitoring UE, the received segments are re-assembled into a complete discovery message. The approach of RLC segmentation/reassembly requires MAC header and even RLC header be added. It leads to the contradiction with the RAN2 agreements that there is no need for a MAC header. Though this approach gives some hints on how to solve this problem, the feasibility needs to be carefully considered. 
Observation 1: RLC segmentation/reassembly is a possible approach to solve the discovery message size problem. But its feasibility needs to be carefully considered. 
3   Conclusion
In this contribution, we investigated the discovery message size problems. Our views on how to solve the discrepancy of discovery message size between SA2 and RAN were presented. The potential approach to solve the discovery message size problem from RAN2 perspective was also proposed. Several observation and proposals have been suggested on how to continue the study:
Proposal 1: It is preferable to keep the D2D discovery message size in the vicinity of 104 bits.
Proposal 2: It is recommended to send LS to SA2 about the RAN restriction on the discovery message size and consult if they could reduce the D2D discovery message size.
Observation 1: RLC segmentation/reassembly is a possible approach to solve the discovery message size problem. But its feasibility needs to be carefully considered. 
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