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1
Introduction
In RAN2 #86, we received LS from RAN1 to explore the capability signalling for ProSe [1]. In this document we discuss the capability signalling for ProSe as per the RAN1 LS.  

2
Discussion
RAN1 LS [1] on “Multicarrier D2D capability” highlights following RAN1 agreements:

	· For communication, RAN1 assumes that UE is able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D
· For discovery, RAN1 assumes that UE may not be able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D


RAN1 also indicated following assumption while requesting RAN2 to investigate capability signalling impact:

	RAN1 would like to ask RAN2:

· To investigate impact on UE capability signalling of restriction on cellular operation when D2D is operated.
Note that RAN1 assumes the following:
· Public safety UEs are able to simultaneously perform cellular on DL carrier and D2D on associated UL carrier for FDD band
· For discovery, RAN1 assumes that non-public safety UE may not be able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D
· RAN1 assumes that there is no simultaneous operation of CA and D2D required for Rel-12 D2D communication when a 2 DL CA capable UE is assumed.


As per above RAN1 agreements and assumption it is clear that Single Rx is the baseline for discovery and Dual Rx is the baseline for communication.
Observation 1: Single Rx is the baseline for discovery

Observation 2: Dual Rx is the baseline for communication.

It is possible that a UE can be CA capable and wants to participate in discovery so it should be noted that above agreement and assumption do not preclude dual Rx for discovery. 

Observation 3: Dual Rx discovery is not precluded; hence capability singling should be able to support this case as well.
As RAN1 has mentioned that simultaneous CA and ProSe operation are not required; so it can be expected that when ProSe is active, there can be some reduction in CA capability. The reduction in CA capability emerges from that fact that simultaneous WAN and ProSe transmission may or may not be possible, similarly Simultaneous reception of WAN and ProSe may or may not be possible in certain band combination. These limitations can be due to available TX or RX chains and/or insufficient isolation between certain TX and RX.
Proposal 1: Reduction in WAN CA capability is acceptable when ProSe is active.
To handle this requirements we propose to introduce ProSe basic capability record. This basic capability record includes list of bands in which ProSe is supported along with some non RF related ProSe capabilities. Details of non-RF related capabilities can be FFS; however it can include support of sub-features such as discovery support, communication support, Mode / Type support etc. 
Each band combination includes a new record for ProSe; so that CA capability reduction for each band of each supported CA band combination for each supported ProSe band can be indicated. Figure 1 illustrate the above mentioned mechanism.
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Figure 1: ProSe capability signalling
Proposal 2: Introduce ProSe basic capability record. 
Proposal 3: Basic capability record includes list of bands in which ProSe is supported along with some non RF related ProSe capabilities. Details of non-RF related capabilities can be FFS however it can include support of sub-features such as discovery support, communication support, Mode / Type support etc.
Proposal 4: Each band combination includes a new record for ProSe; so that CA capability reduction for each band of supported CA band combination for each supported ProSe band can be indicated.

CapabilityReductionRecord consists of CA capability reduction when UE performs transmission in indicated ProSe band and CA capability reduction when UE perform reception in indicated ProSe band. 
Proposal 5: CapabilityReductionRecord consists of CA capability reduction when UE performs transmission in indicated ProSe band and CA capability reduction when UE perform reception in indicated ProSe band.
When ProSe transmission or reception starts it can potentially affect all RF related CA capabilities of the UE. For example it is possible that when ProSe transmission or reception is performed in an indicated ProSe band, then there is possibility that based on available TX or RX chain, isolation between TX and RX UE may not be able to perform simultaneous WAN transmission or simultaneous reception. Same limitation also determines UE’s ability to perform inter-frequency measurement with or without gap. In case of intra-band CA when ProSe transmission starts UE may no longer be able to perform the same CA BandwidthClass and hence BandwidthClass reduction may be required. Table 1 captures all these impacts for the case when transmission or reception is performed in an indicated ProSe band.
Table 1: Impact type in CapabilityReductionRecord for Transmission and Reception in ProSe band

	ProSe Operation 
	Impact Type 

	When TX in ProSe band
	Cannot do simultaneous WAN TX

	
	Contiguous Intra-band UL BandwidthClass reduction

	
	Cannot do simultaneous WAN RX

	
	Inter Frequency Need for Gaps

	When RX in ProSe band
	Cannot do simultaneous WAN RX

	
	Contiguous Intra-band DL BandwidthClass reduction

	
	Cannot do simultaneous WAN TX

	
	Inter Frequency Need for Gaps


Proposal 6: Impact to CA capability when ProSe transmission and Reception are performed in ProSe band is as per Table 1.
3
Conclusion 

In this contribution ProSe capability signalling is discussed. We Propose:
Proposal 1: Reduction in WAN CA capability is acceptable when ProSe is active.
Proposal 2: Introduce ProSe basic capability record. 
Proposal 3: Basic capability record includes list of bands in which ProSe is supported along with some non RF related ProSe capabilities. Details of non-RF related capabilities can be FFS however it can include support of sub-features such as discovery support, communication support, Mode / Type support etc.
Proposal 4: Each band combination includes a new record for ProSe; so that CA capability reduction for each band of supported CA band combination for each supported ProSe band can be indicated.
Proposal 5: CapabilityReductionRecord consists of CA capability reduction when UE performs transmission in indicated ProSe band and CA capability reduction when UE perform reception in indicated ProSe band.
Proposal 6: Impact to CA capability when ProSe transmission and Reception are performed in ProSe band is as per Table 1.
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