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1 Introduction
This paper discusses UE capability signaling related to D2D operation
2 Discussion

2.1 D2D operations by multi-carrier capable UE.
D2D operation (reception and transmission) can take place serving (primary or secondary serving frequency band) or non-serving frequency band, depending UE capabilities. For example, the D2D operation may run by using extra RF and baseband capabilities which can be otherwise used for cellular communication. D2D operation may be enabled by dedicated RF and band operation optimized for D2D communication. Such operation scenarios shall be supported in standardization as it is related to UE capabilities. 
Proposal 1
UE may support D2D operation only on serving frequency or also on non-serving frequency, depending on its capabilities.
Such UE capabilities should be known to network such that network can properly take care of the UE to ensure the continuity of D2D operations: when UE supports D2D operation on a specific band or band combination, if network configures the UE to operate on a band/band combination where D2D operation is not possible, the D2D operation will be suspended. 

As indicated in the example in the above paragraph, the most essential UE capabilities related to D2D operation is supported D2D band/band combination information. Since the D2D operation should coexist whenever in network coverage, the D2D band/band combination capabilities shall take into account the existing band/band combination capabilities for cellular communication. This means that the supported D2D band/band combination needs to be appended to the existing capability signaling such that the meaning of existing band/band combination signaling is still effective when introducing the extended capability signaling which allow for signaling supported D2D band/band combination information from UE, Then upon receiving the extended capability signaling from UE, network can easily identify the supported band/band combination that take both cellular and D2D operation jointly into account. .    
Proposal 2
Existing band/band combination signaling is slightly extended to be able to indicate supported D2D band/band combination in addition to existing band/band combination capability signaling. 
As per signaling of UE capability especially supported band/band combinations, two options are possible:
· 
Option1: UE capability signaling: UE indicates its supported D2D band/band combinations as part of UE capability signaling. UE is required to indicate this once at initial attachment, and the information is managed by network upon UE mobility (handover) and RRC state transition. 

· 
Option2: MBMS interesting indication-like signaling: Upon every state transition from idle to connected, UE is required to indicate the information to network. UE is also required to indicate this upon UE mobility (handover). 
Even though both options seem to work, the first option (capability signaling) seems sufficient and simpler since UE capability related to supported D2D band/band combination does not change while UE is attached to network and it incurs less signaling overhead over radio interface.      
Proposal 3
UE indicates supported D2D band combinations as part of UE capability signaling.

2.2 Signaling of D2D capabilities
Assuming that UE capability signaling is used, the next question is how UE express its capabilities related to D2D operation together with conventional band/band combination signaling. 
A. UE supporting a single band for D2D operation concurrently running together with cellular communication

For UE supporting a single band for D2D operation concurrently running together with cellular communication, the straightforward way is to simply introduce a new element indicating a D2D supported band into each entry of existing band/band combination. For example, let us assume that UE support 2 DL+1UL CA band combination and thus indicates the following band combination entries as part of its capability signaling: 

· 
{{DL_X, DL_Y}, UL_X} indicating that UE supports 2DL (X and Y) +1UL CA (band X)
· 
{{DL_X, DL_Y}, UL_Y} indicating that UE supports 2DL (X and Y) +1UL CA (band Y)
Then, the supported band for D2D operation can be simply added as the new element into each entry as follows:
For 2DL (X and Y) +1UL CA (band X) combination, assuming the following band combinations are supported, 
· 
{{DL_X, DL_Y}, UL_X, D2D_X} indicating that UE supports 2DL (X and Y) +1UL CA (band X) with D2D on band X, where the concurrent D2D operation on indicated band together with cellular communication on indicated band combination is supported. 
· 
{{DL_X, DL_Y}, UL_X, D2D_Y} indicating that UE supports 2DL (X and Y) +1UL CA (band X) with D2D on band Y, where the concurrent D2D operation on indicated band together with cellular communication on indicated band combination is supported.
· 
{{DL_X, DL_Y}, UL_X, D2D_Z} indicating that UE supports 2DL (X and Y) +1UL CA (band X) with D2D on band Z, where the concurrent D2D operation on indicated band together with cellular communication on indicated band combination is supported.
For 2DL (X and Y) +1UL CA (band Y) combination, assuming the following band combinations are supported, 
· 
{{DL_X, DL_Y}, UL_Y, D2D_X} indicating that UE supports 2DL (X and Y) +1UL CA (band Y) with D2D on band X

· 
{{DL_X, DL_Y}, UL_Y, D2D_Y} indicating that UE supports 2DL (X and Y) +1UL CA (band Y) with D2D on band Y
· 
{{DL_X, DL_Y}, UL_Y, D2D_Z} indicating that UE supports 2DL (X and Y) +1UL CA (band Y) with D2D on band Z
Proposal 4
New element is added into each existing band/band combination entry, where the new element indicates the supported band for D2D operation which can simultaneously run with cellular communication expressed by the existing band/band combination entry. 
Proposal 5
When a new element for indication of supported band for D2D operation, no separate capability signaling for reception and for transmission is introduced. That is, if UE indicates via the new element a band_A as part of supported band for D2D operation together with existing band (and band combination) signaling, it shall support a simultaneous operation of D2D reception on band_A with cellular communication expressed by the conventional band/band combination signaling, and it shall also support a simultaneous operation of D2D transmission on the band_A with cellular communication expressed by the conventional band/band combination signaling. 
B. UE supporting multiple bands for simultaneous D2D operations on those bands concurrently running together with cellular communication

In theory, it is possible for UE to support simultaneous D2D operation on multiple bands. If UE is able to support simultaneous D2D operations on multiple bands (e.g. UE supports simultaneous D2D operations on band A band B together with a specific band (combination) configuration for cellular communication, the entry proposed above should be extended to be capable of indicating a list of frequency bands that UE supports simultaneous D2D operations on the listed bands. Note that it will 

However we do not see the strong need for supporting simultaneous D2D operations on multiple bands in Rel-12. 

Proposal 6
No signaling support for simultaneous D2D operations on multiple bands is introduced in Rel-12. 
3 Conclusion
Proposal 1
UE may support D2D operation only on serving frequency or also on non-serving frequency, depending on its capabilities.
Proposal 2
Existing band/band combination signaling is slightly extended to be able to indicate supported D2D band/band combination in addition to existing band/band combination capability signaling. 

Proposal 3
UE indicates supported D2D band combinations as part of UE capability signaling.

Proposal 4
New element is added into each existing band/band combination entry, where the new element indicates the supported band for D2D operation which can simultaneously run with cellular communication expressed by the existing band/band combination entry. 

Proposal 5
When a new element for indication of supported band for D2D operation, no separate capability signaling for reception and for transmission is introduced. That is, if UE indicates via the new element a band_A as part of supported band for D2D operation together with existing band (and band combination) signaling, it shall support a simultaneous operation of D2D reception on band_A with cellular communication expressed by the conventional band/band combination signaling, and it shall also support a simultaneous operation of D2D transmission on the band_A with cellular communication expressed by the conventional band/band combination signaling. 
Proposal 6
No signaling support for simultaneous D2D operations on multiple bands is introduced in Rel-12. 





































1/3

