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1
Introduction
In this document we present our views on UE feature groups required to support of D2D discovery and communications, taking into account the decisions made in RAN WGs. 
Requirements to support these features from UE receiver and transmitter point of view (i.e. simultaneous D2D and WAN operation) are discussed in a separate document [1].

2
Background
So far there had been no discussions on D2D feature groups in RAN1 at all. The only indications available are the list of FFS points in RAN1’s LS to RAN2 in [2] as well as in [3].
In the RAN1 LS to RAN2 [2] the following 4 feature groups are mentioned:

	#
	Feature group
	Components
	Prerequisite feature groups
	Consequences if the feature is not supported by the UE

	4-1
	[FFS] Discovery, sync
	[FFS]1) Support for discovery with time and frequency sync derived from an eNodeB 
	 
	D2D Discovery not supported

	4-2
	[FFS] Discovery, async
	[FFS] 1) Support D2DSS transmission
[FFS] 2) Derive fine synchronization from a D2DSS transmitted by another UE.
	4-1
	Inter-cell D2D Discovery not supported for async deployments

	4-3
	[FFS] Communication, Mode 2
	[FFS] Support Mode 2 communication both in coverage and out of coverage
	4-4
	Mode 2 D2D Communication not supported

	4-4
	[FFS] Communication, Mode 1
	[FFS] 1) Support Mode 1 communication in coverage
	 
	Mode 1 D2D communication not supported


Whereas, in contribution [3] the following suggestions are made:
	WI
	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10/11 features)

	4. ProSe
	4-1
	ProSe Broadcast communication
	1) Mode 1 resource allocation
2) Mode 2 resource allocation
3) ProSe synchronization procedure
4) ProSe communication signal transmission and reception
	None

	
	4-2
	ProSe discovery
	1) ProSe discovery type 2 resource allocation
2) ProSe discovery type 1 resource allocation
3) D2D synchronization procedure
4) D2D discovery signal transmission and reception
	None


3
Discussion

It is clear from the WID and subsequent work in RAN1 and RAN2 that not all UEs are supposed to support both D2D discovery and communications, as the latter is focusing only on Public Safety UEs. Therefore, it seems to be clear that at least separate UE feature groups for D2D discovery and communication are needed. Moreover, this also means that the D2D feature groups are all to be considered optional with UE capability signaling. 

Proposal 1: All (potential) D2D feature groups are to be considered optional with UE capability signaling.

Support for D2D discovery
In Rel-12, the transmission of D2DSS by D2D UEs participating in discovery is depending on network configuration. For example, for a synchronous network the UEs are informed about the timing of discovery pool from neighboring cells by means of RRC signaling, and in principle it is not required to transmit or receive D2D synchronization signals for that purpose. 

However, it should be noted that this is limited to networks with rather homogeneous cell sizes, such that propagation delay from eNB to UEs in cell edge is approximately the same in all cells in a certain area. In case this property is not guaranteed, then network may still need to configure D2DSS transmission for supporting D2D discovery in order to provide the UE with a reference for fine time/frequency synchronization. . Otherwise, the UEs would need to search for exact location of discovery messages within a certain window, based only on correlation of DMRS on potential locations where discovery messages may be transmitted. Please note, that this would mean for UEs also supporting asynchronous operation requiring the support of D2DSS operation anyhow, to basically implement two competing t/f-synchronization schemes. Therefore, we propose that all UEs supporting discovery would need to support also D2DSS transmission and reception. As a consequence, we see no need for separate feature groups for synchronous or asynchronous network operation and think that a single feature group for D2D discovery containing all the needed functionalities to support all types of D2D discovery operation to be sufficient, as also suggested in [3].  

Proposal 2: Define a single D2D discovery feature group which includes D2DSS transmission and reception (i.e. synchronization operation), as well as supporting the transmission and reception of D2D discovery signals themselves.  

Support for D2D communications

For UEs that are out of coverage, D2D communication using Mode 2 is the only mechanism to maintain communication, and hence it needs to be supported by any Public Safety UE. Moreover, for D2D Mode 2 operation there is a need to support all features related to synchronization, transmission and reception of PSBCH, transmission and reception using different resource pools. 
Mode 1 operation is just supported within network coverage, and therefore any Public Safety UE supporting Mode 1 would automatically also need to support Mode 2, as also indicated in the prerequisite feature group listing of [2]. Therefore, a split of feature groups of Mode 1 and Mode 2 as in [2] is in principle possible.

Nevertheless, we see several reason why we think a single feature group for D2D communication should be sufficient:

1. Mode 1 has been designed in order for the cellular network to control the (negative) effects of D2D communication within its coverage on the WAN operation. Having separate feature groups and capability indications for Mode 1 and Mode 2 would enable Mode 2 only terminals to hit the market which might have a negative effect on the WAN network performance.

2. The eNB can configure D2D UEs which are in coverage to use Mode 1, and hence there is a need to ensure that all D2D communication capable UEs are able to at least receive D2D communication transmitted by UEs using Mode 1 as well. Conversely, UEs that are operating in Mode 1 need to be able to receive transmissions made using Mode 2. In case Mode 1 and Mode 2 transmission are still defined as separate feature groups as indicated in [2], a network with a mixture of UEs with both capabilities would need to configure Mode 2 pools and schedule Mode 1 transmissions, even if this is not the optimum mode of operation. 
3. The additional complexity for Mode 1 terminals (that anyhow would need to support the full Mode 2 functionalities) would be just related to receiving configuration and scheduling information from the cellular network through higher layer signaling. We think, that this additional very minor complexity to UE implementation clearly is not justifying defining separate UE feature groups and related capability signaling for D2D Mode 1 and Mode 2 communication.

As a summary, we propose that:

Proposal 3: RAN1 to define a single D2D communication feature group including the support of Mode 1 and Mode 2 transmission and reception.
3
Summary of UE feature groups/capabilities for D2D

Table 2 below summarizes the UE capabilities for supporting D2D discovery and communications in Rel-12, which is very much in line with the proposals in [3].
	WI
	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10/11 features)
	RAN WG recommendation



	4. ProSe
	4-1
	D2D communication
	1) Mode 1 eNB interaction
2) Mode 2 resource allocation
3) D2D communication signal transmission and reception, including scheduling assignments
4) D2D synchronization procedure
	None
	Optional (with UE capability signaling)

	
	4-2
	D2D discovery
	1) D2D discovery type 2 eNB interaction
2) D2D discovery type 1 resource allocation
3) D2D discovery signal transmission and reception 4) D2D synchronization procedure

	None
	Optional (with UE capability signaling)


Table 1: Suggested feature groups for ProSe.
4
Conclusion
In this contribution, we discuss feature groups for ProSe and resulting in the following proposals:

· Proposal 1: All (potential) D2D feature groups are to be considered optional with UE capability signaling.

· Proposal 2: Define a single D2D discovery feature group which includes D2DSS transmission and reception (i.e. synchronization operation), as well as supporting the transmission and reception of D2D discovery signals themselves.

· Proposal 3: RAN1 to define a single D2D communication feature group including the support of Mode 1 and Mode 2 transmission and reception.

The related feature groups for ProSe are accordingly capture in Table1 of Section 3 above.
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