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1
Introduction
In the RAN1#77 meeting RAN1 agreed the following working assumption for D2D communication and discovery [1]:
	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


According to the above agreements, it can be observed that RF capability requirements for discovery and D2D communication may be different. Restrictions on simultaneous reception of D2D and DL transmissions limit the subframes in which the DL can be scheduled for the UE. Hence, it is important for the eNB to understand any limitations to the UE’s capabilities in this regard.

In this contribution, we analyze the impact of the UE’s capabilities on D2D discovery, and propose possible signalling.
2
Analysis of UE capability
In a related contribution [2] UE capability reporting for D2D communication was analyzed. Assuming RAN4 confirms the feasibility of a UE simultaneously receiving cellular transmissions on the DL and D2D transmissions on the UL, then the only related UE capabilities that need to be communicated are the frequency bands for which D2D communication is supported.  On the other hand, as indicated in the RAN1 agreement, for discovery we can not assume that simultaneous reception is supported by the UE. Some UEs may support simultaneous DL and UL discovery reception, while others may not. Furthermore, simultaneous reception may be supported for specific frequency bands, but not for others. Therefore for discovery, support for simultaneous reception may need to be explicitly reported to the eNB.
Observation 1: The UE’s support for simultaneous reception of DL transmissions and UL discovery signals may need to be explicitly reported to the eNB.
2.1
Public Safety UEs 
A public safety UE should support D2D communication, and may also support D2D discovery. If D2D communication is supported in a particular UL FDD band, then simultaneous reception on the corresponding DL band must also be supported, as noted in RAN1 LS [1]. It is logical that if D2D discovery is supported by the public safety UE, the UE should also support simultaneous reception of D2D discovery and DL transmission on this same RF band, and in this case there would not be a need to provide any additional indication of simultaneous reception of the DL band.

Observation 2: A public safety UE should support simultaneous reception of D2D discovery and DL transmission on all sub-bands that support D2D communication.
Proposal 1: For a public safety UE the UE capabilities will indicate which frequency bands support D2D communication [2]. Simultaneous reception of DL transmission and both D2D communication and discovery is supported in any band that support D2D communication.
2.2
Commercial UEs 
Release 12 commercial UEs will not support D2D communication, but may support D2D discovery. As discussed above, for these “Discovery Only” UEs, we can not assume that simultaneous reception is supported in a particular frequency band. Hence, for a commercial UE, the UE’s capabilities should explicitly indicate: 1) if D2D discovery is supported by the UE, and if so 2) on which frequency bands discovery is supported. Furthermore, for each frequency band that supports discovery the UE needs to indicate if simultaneous discovery and DL reception is supported. 
Proposal 2: The UE’s capabilities of non-public safety UEs should explicitly indicate: 
1) if D2D discovery is supported by the UE, and if so 
2) on which frequency bands discovery is supported

3)  for each of these frequency bands, if simultaneous reception of discovery signals and DL transmissions is supported. 
3
Possible solution
If RAN4 confirms the feasibility of simultaneous reception of cellular on DL spectrum and D2D associated UL spectrum for FDD band, then a “Discovery Only” UE should report which bands support discovery, and which of these support simultaneous reception.
The pseudo ASN.1 text could be as follows. 
UE-EUTRA-Capability-v12xy-IEs ::=
SEQUENCE {


phyLayerParameters-v12xy


PhyLayerParameters-v12xy



OPTIONAL,


extended-RLC-LI-Field-r12


ENUMERATED {supported}




OPTIONAL,
    d2d-DiscoveryOnly-r12               D2D-DiscoveryOnly-r12               
OPTIONAL,    

nonCriticalExtension



SEQUENCE {}







OPTIONAL

}
D2D-DiscoveryOnly-r12 ::=
SEQUENCE (SIZE (1..maxBands)) OF DiscoveryBandInfo-r12

DiscoveryBandInfo-r12 ::=


SEQUENCE {


discoveryBandEUTRA-r12         

FreqBandIndicator



OPTIONAL,   


simultaneous-D2D-DL                
ENUMERATED {supported}


OPTIONAL 

}
The field “DiscoveryBandInfo-r12” indicates a band on which the UE supports D2D discovery, while “simultaneous-D2D-DL” if present, indicates that simultaneous reception of cellular on the DL and D2D on associated UL band is supported.
4
Conclusion
In this contribution, we discussed the UE capability report for UEs supporting D2D discovery.
We observed that: 
Observation 1: The UE’s support for simultaneous reception of DL transmissions and UL discovery signals may need to be explicitly reported to the eNB.
Observation 2: A public safety UE should support simultaneous reception of D2D discovery and DL transmission on all sub-bands that support D2D communication.

For non-public safety UEs we proposed:

Proposal 1: For a public safety UE the UE capabilities will indicate which frequency bands support D2D communication [2]. Simultaneous reception of DL transmission and both D2D communication and discovery is supported in any band that support D2D communication

Proposal 2: The UE’s capabilities of non-public safety UEs should explicitly indicate: 
1) if D2D discovery is supported by the UE, and if so 
2) on which frequency bands discovery is supported

3)  for each of these frequency bands, if simultaneous reception of discovery signals and DL transmissions is supported. 
We also gave a possible way for the UE capability to be reported in this contribution.
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