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1 Introduction
 In this contribution, we discuss signalling aspects for ProSe UE capability. 
2 ProSe UE capability signaling
As analyzed in RAN4 TR 36.887 [1], lower frequency bands are more attractive for wide area, nationwide deployment of public safety systems and some countries have allocated dedicated public safety broadband spectrum in 700 or 800MHz. On the other hand, the commercial LTE systems are deployed in a greater variety of frequency bands. Therefore, it is not likely that the UE supports D2D ProSe in all LTE supported frequency bands. That is, the ProSe supporting frequency band would be a subset of LTE supporting bands that the UE can support.  In addition, RAN4 is working on D2D transmitter and receiver characteristics separately from current LTE transmitter/receiver characteristics. Therefore, the UE needs to indicate ProSe support separately from LTE supporting frequency bands. 
Observation 1: the UE needs to indicate ProSe supporting frequency bands separately from LTE supporting frequency bands. 
Rel-12 ProSe discovery is mainly focusing on commercial scenarios and ProSe communication is mainly for public safety scenarios. Although discovery can be also used for public safety purpose, discovery is not pre-requisite for ProSe communication. Therefore, the UE may support both ProSe discovery and communication, or may support either one of them. Independent UE capability signaling will be required to indicate what type of ProSe operation the UE supports. 
Observation 2: independent signaling is required to indicate what type of ProSe operation the UE supports e.g. ProSe discovery, ProSe communication or both of them. 
According to RAN1 LS [2], RAN1 assumes that public safety UEs are able to simultaneously perform cellular reception on a DL carrier and ProSe operation on the associated UL carrier for an FDD band, while a non-public safety UE may not be able to receive simultaneously on the DL and UL spectrum of an FDD band supporting ProSe. A UE that that does not support simultaneous reception must switch its receiver between the DL and UL carrier. Therefore, UE capability signaling to indicate support for simultaneous reception is required at least for non-public safety UEs. 

Observation 3: signaling is required to indicate UE support for simultaneous reception or switching for the case where ProSe supporting frequency band and LTE support band are the same. 
In the last RAN2 #87bis meeting, RAN2 discussed the support of inter-frequency operation. The UE that is camped or connected on one carrier frequency but interested in ProSe communication operation in another frequency shall attempt to find cells on the ProSe frequency. In our understanding, there could be two possible UE operations to participate in ProSe communication and it requires different UE capabilities. 
· Case 1: The UE cannot participate in ProSe communication on one frequency, while the UE is camped/connected to the other frequency. Therefore, the UE needs to reselect or to be handed over to ProSe frequency to enable ProSe communication. In this case, it would be sufficient to have additional Rx chain to perform cell detection on ProSe frequency while the UE is camped/connected on non-ProSe frequency or no additional Rx chain is required if the measurement gap is used. 

· Case 2: The UE is able to perform ProSe communication on ProSe frequency, while the UE performs normal LTE on the other frequency. Therefore, the UE does not reselect nor be handed over to ProSe frequency. This case can be supported if the UE is capable of at least two Rx and 2 Tx chains. 
Therefore, the inter-carrier operation for Case 2 is possible if the UE has at least two Rx and 2 Tx. Given that inter-band DL/UL CA requires at least 2 Rx and 2 Tx chains, it is likely that inter-band CA capable UE also support inter-carrier operation. For example, 2 DL/2 UL CA UE (i.e. which has 2 Rx and 2 Tx chains) likely support non-CA on one carrier and ProSe operation on another carrier. However, it does not necessarily mean that the UE can support ProSe and normal LTE in the same way as CA band combination capability. It would depend on the transmission/reception requirement and UE implementation. It would be necessary to indicate combination of LTE and D2D ProSe separate from LTE CA band combination. 
Observation 4: The UE needs to indicate combination of LTE and D2D ProSe separately from LTE CA band combination.

According to RAN4 reply LS on D2D multicarrier capabilities [3], receiver capability with respect to DL MIMO and CA support maybe be reduced to support simultaneous reception on associated UL (D2D) and DL spectrum. 
This implies that a 2DL/2UL CA UE on Band X and Band Y may support LTE on Band X and D2D Band Y, but it is not possible to support LTE CA on Band X+Y and D2D on Band Y. 

Observation 5: The UE needs to indicate the impact of ProSe operation to LTE CA and MIMO capability. 
Considering the above observations, one straightforward approach is to indicate a separate list of ProSe supporting frequency bands in each CA band combination. It effectively indicates possible combinations of LTE and ProSe. Furthermore, it can also indicate the impact of ProSe operation to LTE CA/MIMO capability. For example, ProSe band Y is included in non-CA band combination X and non-CA band combination Y respectively, but it is not included in CA band combination with band X and band Y as shown in Table 1. With this indication, the eNB can know that CA band X+Y cannot be configured with ProSe support on Y. 

Table 1: Example of ProSe frequency band signaling
	LTE band combination
	Supported ProSe frequency band

	Band X
	Band Y

	Band Y
	Band Y

	Band X+Y
	No


Proposal: RAN2 to define ProSe supporting frequency band list in each CA band combination.
The below is the example of ASN.1 signaling to define ProSe frequency bands per CA band combination. BandCombinationParameters-v12 is included in each CA band combination. 
BandCombinationParameters-v12 ::= SEQUENCE (SIZE (1..maxSimultaneousProSeBands-r10)) OF ProSeBandParameters-v12
ProSeBandParameters-v12 ::=
SEQUENCE {



bandEUTRA-r12


FreqBandIndicator-r11,



proSeType



ENUMERATE {discovery, communication, both of them} 

OPTIONAL,

    intra-frequencySupport  ENUMERATE {simultaneous, switching} 




OPTIONAL


...

}
3 Conclusion
In this contribution, we discuss some aspects on ProSe UE capability signaling. From the discussion in Section 2, we observed the following points. 
Observation 1: the UE needs to indicate ProSe supporting frequency bands separately from LTE supporting frequency bands. 
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Observation 2: independent signaling is required to indicate what type of ProSe operation the UE supports e.g. ProSe discovery, ProSe communication or both of them. 
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Observation 3: signaling is required to indicate UE support for simultaneous reception or switching for the case where ProSe supporting frequency band and LTE support band are the same. 

Observation 4: The UE needs to indicate combination of LTE and D2D ProSe separately from LTE CA band combination.


Observation 5: The UE needs to indicate the impact of ProSe operation to LTE CA and MIMO capability. 

Based on these observations, we propose RAN2 to define ProSe supporting frequency band list in each CA band combination. 
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