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This contribution discusses the remaining issues on UE capabilities with relation to D2D specifically. The following agreements have been made that relates to this discussion
In RAN2:
	Agreements

1    The UE capabilities for ProSe will be reflected in UE capability signalling

2    The UE may indicate per band combination on which bands (if any) it supports ProSe communication when configured according to that band combination. 
FFS whether it is possible not to include just one bit per band combination. 

3    The mode is not indicated per band combination. 
FFS whether there are two per-UE capability bits indicating support/IOT for mode-1 and mode-2.




	Agreements 

1	The combination of ProSe Communication and dual connectivity is not supported in Rel-12

2	A cell on one carrier cannot configure ProSe communication configuration for another frequency, i.e., ProSe configuration is only provided for the PCell.
Case a:  the serving cell cannot provide ProSe configuration for a frequency where the UE has no coverage (it uses pre-configuration there); 
Case b: the serving cell cannot provide ProSe configuration for another frequency where the UE has coverage (with or without configured SCell). If the UE is not configured with an SCell on the other frequency, the UE may use mode-2 configuration provided in SIB18 of the other cell if that provides the pools and perform ProSe accordingly.)

3	For ProSe discovery, the UE may receive ProSe discovery signals on other frequencies, no matter whether there are configure SCells or not. 
The PCell provides information only for the PCell. Hence UEs have to read SIB18 from the respective neighbour/SCell carriers. 





In RAN1:
· 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.

It was also agreed that:
· A single UE is not expected to perform D2D transmission on more than one carrier at a given time.
· This carrier frequency is not changed dynamically.

One of the consequences of the above agreements is that for discovery and communication, for the serving cell, the UE can only transmit on frequency of the Pcell.
For communication the UE may transmit D2D on an out of coverage carrier provided that the eNB has configured the UE to do so (if the UE is RRC_CONNECTED) or if the UE decides to transmit D2D communication on that carrier (if the UE is RRC_IDLE). In the latter case, the UE cannot participate to D2D transmission on other carriers as long as it is participating in communication transmission on the out of coverage carrier. Such carrier switch is not dynamic (i.e., it happens on a time scale much longer than the TTI).

[bookmark: _Ref346118000]Discussion
The ProSe capabilities have not yet been discusses as the feature is currently being designed. A general framework has been captured in [1]  for the UE capabilities. In this section we discuss the capabilities based on this framework together with the above agreements that was reach at last RAN1 and RAN2 meetings.
	WI
	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10/11 features)

	4. D2D
	4-1
	[FFS] D2D  communication
	[FFS] 1) Mode 1 resource allocation
[FFS] 2) Mode 2 resource allocation
[FFS] 3) D2D synchronization procedure
[FFS] 4) D2D communication signal transmission and reception
	None

	
	4-2
	[FFS] D2D discovery
	[FFS] 1) Type 1 resource allocation
[FFS] 2) Type 2 resource allocation
[FFS] 3) D2D synchronization procedure
[FFS] 4) D2D discovery signal transmission and reception
	None

	
	4-3
	 
	 
	 



The ProSe feature is based on the basic features communication and discovery. When the UE is operating either of the two features there is a need for the UE to support multiple different operational scenarios at once as the UE can either be in-, partial- or out-coverage. For communication there is need for the UE to supported resource allocation mode 1 and 2 to be able to operate in both, in, partial and out of coverage scenario. Further it follows naturally that for communication and the UE needs to support the associated synchronization procedure together with the actual communication and reception of signals.
For the discovery design, we see that the UE needs to support both type-1 and type-2 resource allocation following the same reasoning as for communication. 
Based on the above discussion we propose the following capability design for ProSe:
	WI
	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10/11 features)

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



In addition to the above capabilities there is a need to discuss which carriers the feature groups can be used on. For discovery it is clear based on RAN2 agreement that discovery can only be operated on the PCell.
Observation
· ProSe discovery can only be operated on the Pcell
· ProSe communication can either be operated on the Pcell or on an out of coverage carrier

We further notice that, for discovery, rules have been defined by RAN1 for dynamically switching the receiver between the DL and UL carriers, while no such rule has been defined for communication. The reason is that for communication 2 receiver chains are always assumed, where one of the chains is used for D2D reception. We believe that a similar reasoning should be followed for defining D2D transmitter capabilities.
We further note that if the Tx chain would be shared between cellular and D2D it would severally impact both services as the UE would either transmit cellular traffic or ProSe. We expect major impact especially for PS communication due to the high density of communication subframes, which results in the inability to fulfill the VoIP reliability requirements. 
Finally, due to the RAN2 agreements on capabilities configuration, it follows naturally that communication capable UEs need to be capable to transmit on multiple carriers, otherwise it would be impossible for an eNB to configure the UE to transmit D2D on an out of coverage carrier (USDoC roaming scenario) without losing connection on the Pcell.
Proposal:
ProSe communication capable UEs are capable of simultaneously transmitting cellular UL and D2D on different carriers.

Conclusions
In this contribution we discussed the D2D UE capabilities based on the discussion in the contribution, we concluded the following: 
Observation
· ProSe discovery can only be operated on the Pcell
· ProSe communication can either be operated on the Pcell or on an out of coverage carrier
Proposal:
ProSe communication capable UEs are capable of simultaneously transmitting cellular UL and D2D on different carriers.

The remaining UE capabilities are captured as following:
	4. ProSe
	4-1
	ProSe  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 discovey type 2 resource allocation
2) ProSe discovey type 1 resource allocation
3) D2D synchronization procedure
4) D2D discovery signal transmission and reception
	None
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