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1
Introduction
In this document we present our views on UE capabilities in terms of multi-carrier UE operation for support of D2D discovery and communications, taking into account the decisions made in RAN WGs. In particular we address assumptions for receiver and transmitter for D2D operation. Different working assumptions have been made in RAN1 regarding D2D discovery and communications depending on assumptions on number of receivers and transmitters at the UE, and how those relate to other capabilities, like CA. In the following we provide our views on how to resolve the open issues regarding these aspects, which impact UE capability signalling once it is defined by RAN2.General considerations on D2D capabilities and feature groups are discussed in [1].
2
UE capabilities related to receiver availability 
In RAN1#78bis, it has been agreed that [2]

Agreement:

· For FDD carriers:

· At least for UEs with a single Rx chain (FFS subject to the UE capability discussion whether this also applies for UEs with a shared D2D/cellular Rx chain), a UE that is receiving D2D discovery signals on an UL carrier is not expected to read DL signals on the DL carrier paired to such UL carrier during the subframes belonging to the D2D discovery pools on that UL carrier as well as one subframe preceding and following these subframes 

· The discovery pools are configured by the eNB by broadcast or UE-specific signaling

· FFS: For RRC_CONNECTED UEs, 1 bit may be signalled using RRC signaling indicating whether this rule applies or not (on a per UE basis)

· Cellular measurement gaps subframes are excluded from this rule

· Paging reception is prioritized over D2D reception

An implication of this agreement is that eNB may have to take into account different assumptions on UE receiver availability, as it needs to know whether or not a UE that is receiving D2D discovery signals in one UL carrier is also able to receive cellular DL signals at the same time in the associated DL carrier. This complexity can be avoided if the eNB can apply a single assumption on UE RX availability. 

Proposal 1: RAN1 to agree on a single implicit assumption on UE RX availability from the network point of view, i.e. no explicit signalling needed and no specific handling needed at eNB. 
It should be noted that in case the eNB assumes a single RX chain is shared between a DL carrier and associated UL carrier, this does not prevent UEs from utilizing separate RX chains for cellular DL and D2D reception. On the other hand, if RAN1 agrees that eNB should always assume separate RX chains are available, this implies that it is not possible anymore to share a single RX chain between cellular DL and associated UL carrier.

For D2D communication, RAN1 has made the following working assumption in RAN1#77 [3]: 

Working assumption with a condition to reception of reply LSs:
· For communication, RAN1 assumes that UE is able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D

RAN4 has confirmed the feasibility of simultaneous reception on associated UL (D2D) and DL spectrum [4]. Moreover, RAN4 has indicated that it is possible that this is achieved with a reduction on receiver capability with respect to DL MIMO and CA support. RAN1 has asked RAN2 “to investigate impact on UE capability signalling of restriction on cellular operation when D2D is operated” [5], but has not received a confirmation so far that such restriction on cellular operation is feasible. 
Hence, without explicit confirmation from RAN2 that it is feasible for the UE to share a receiver used for DL CA (or DL MIMO) for D2D reception, we need to define the UE capabilities regarding simultaneous reception of D2D and cellular DL signals with the assumption that such sharing is not feasible. Given that RAN1 has not discussed so far mechanisms for dynamically switching between D2D and cellular reception, which would be required to support D2D communications with a single receiver, we propose the following:

Proposal 2: It is assumed that a UE supporting D2D communications in a certain carrier is still able to simultaneously operate according to its cellular part capability signalling (i.e. no reduction of receiver capability with respect to either DL MIMO or DL CA etc.). 
3
UE capabilities related to transmitter availability 
In RAN1#78bis, it has been agreed that [2]:
Agreement: 

For Communication and Discovery:

· FFS (UE capability discussion) mandatory/optional status of each of the following UE types for UEs that support D2D in Rel-12: 

· UEs with more than 1 tx chain, of which 1 can be used for D2D

· UEs with only a single tx chain

· Note that different capabilities for communication and discovery are not precluded from being discussed

· From a single UE perspective to support multi-carrier operation:

· Case 1: Simultaneous D2D TX on CC1 and WAN TX on CC2 

· For UEs with more than 1 tx chain, of which 1 can be used for D2D: Supported from RAN1 perspective (simultaneous WAN + D2D TX)

· Case 2: Simultaneous D2D TX on CC1 and WAN RX on CC2 

· Supported from RAN1 perspective (WAN RX + D2D TX)

· Case 3: Simultaneous D2D RX on CC1 and WAN TX on CC2

· Supported from RAN1 perspective (WAN TX + D2D RX)

· For UEs with only a single tx chain,

· In cases 1 and 2, if the UE is RRC_Connected on a WAN carrier, it does not perform D2D transmission on CC1 

· Note that UL CA capable UEs are assumed from RAN1 perspective not to support UL CA with their maximum number of aggregated carriers simultaneously with D2D transmission on another carrier.

· Send an LS to RAN2 and RAN4: - R1-144402 – Saurabh  - approved in R1-144405. 

· Informing them of the agreement

· RAN4 to discuss the details of support for UEs with more than 1 tx chain, of which 1 can be used for D2D 

· RAN2 to discuss whether UL CA capable UEs can signal as part of their CA capability signaling their intention to perform D2D transmission on another carrier 
Hence, the behavior of UEs with single TX chain or more than one TX chain is well defined, and decision to support one implementation or the other is not conditional on response from other WGs. Hence, the discussion in RAN1 can focus on which cases the UE is required to support, and the decision on the relation with UL CA can be left for RAN2. 
In contrast to the receiver discussions above, from transmitter point of view there is need to distinguish between FDD and TDD cases, and hence those can be considered jointly in the related UE capability support discussions. The baseline case of D2D operation in the same carrier as cellular communication can be fully addressed by a UE with a single transmitter, for both D2D discovery and communications. 
Proposal 3: Baseline assumption for UE capability for D2D discovery and communication is a single TX chain enabling cellular communication and D2D discovery/communication on the same carrier. Details of UE capability signaling to support more than 1 TX chain and potential interaction with UL CA capabilities are up to RAN2. In any case, it is assumed that there are no RAN1 impacts to other cellular UE capabilities due to any potential D2D UE TX capability signaling. 
4
Conclusion
In this contribution we have made the following proposals:
Proposal 1: RAN1 to agree on a single implicit assumption on UE RX availability from the network point of view, i.e. no explicit signalling needed and no specific handling needed at eNB.
Proposal 2: It is assumed that a UE supporting D2D communications in a certain carrier is still able to simultaneously operate according to its cellular part capability signalling (i.e. no reduction of receiver capability with respect to either DL MIMO or DL CA etc.).
Proposal 3: Baseline assumption for UE capability for D2D discovery and communication is a single TX chain enabling cellular communication and D2D discovery/communication on the same carrier. Details of UE capability signaling to support more than 1 TX chain and potential interaction with UL CA capabilities are up to RAN2. In any case, it is assumed that there are no RAN1 impacts to other cellular UE capabilities due to any potential D2D UE TX capability signaling.
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