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1
Introduction
In this document we address the UE capability signaling related to the simultaneous PUCCH-PUSCH transmission in dual connectivity.
2
Discussion
UE capability in dual connectivity was discussed at the previous RAN1 meeting and the following agreements were reached:

· UE with DC capability is able to transmit PUCCH/PUSCH simultaneously between MCG and SCG. 
· This should be a baseband capability implicitly tied to DC capability and may not need any separate baseband capability signalling
· Support of DC operation is independent from the Rel-10 capability “simultaneousPUCCH-PUSCH-r10”.
· This does not mandate UE with DC capability should support Rel-10 capability “simultaneousPUCCH-PUSCH-r10”

· Rel-10 capability “simultaneous PUCCH-PUSCH-r10”  determines if the UE supports Rel-10 simultaneous PUCCH/PUSCH transmission functionality within a CG

· A DC capable UE which indicates support of TDD and/or FDD PCell by Tdd-FDD-CA-PCellDuplex-r12 is support TDD pSCell and/or FDD pSCell within each CG.
In Rel-10 two parameters related to the UE capability with respect to simultaneous PUCCH-PUSCH transmission are defined. As captured in 3GPP TS 36.306 and explained in LS from RAN 4 [R1-111307, R4-112313], the two parameters are: simultaneousPUCCH-PUSCH-r10 and nonContiguousUL-RA-WithinCC-Info-r10.   simultaneousPUCCH-PUSCH-r10 field defines whether the UE baseband supports simultaneous transmission of PUCCH and PUSCH, and is band agnostic. nonContiguousUL-RA-WithinCC-Info-r10 field defines whether the UE RF supports non-contiguous UL resource allocations within a component carrier, and is signaled per E-UTRA radio frequency band which the UE supports (hence band specific). This bit could be set to true of a certain band if the UE satisfies the corresponding RF requirements.
If the UE indicates support of baseband capability for simultaneous transmission of PUCCH and PUSCH, and if the UE indicates support of RF capability for non-contiguous UL resource allocation within a component carrier for a particular E-UTRA radio frequency band, then the UE supports simultaneous transmission of PUCCH and PUSCH within each component carrier of the band. If the UE indicates support of baseband capability for simultaneous transmission of PUCCH and PUSCH using this field, and if the UE indicates support of carrier aggregation in UL, then the UE supports simultaneous transmission of PUCCH and PUSCH across any UL component carriers which the UE can aggregate. 
We would like to point that the interpretation of the UE capability related to nonContiguousUL-RA-WithinCC-Info-r10 field and the way support of simultaneous PUCCH-PUSCH transmission is interpreted in combination with simultaneousPUCCH-PUSCH-r10 field shall remain unchanged for dual connectivity and no additional capability signaling is needed. In the context of dual connectivity the current capability signaling would allow UE to signal the support or no support of simultaneous PUCCH-PUSCH transmission within each CG, which is in line with the intention of the already reached decision.
Proposal 1: The interpretation of the UE capability related to nonContiguousUL-RA-WithinCC-Info-r10 field and the way support of simultaneous PUCCH-PUSCH transmission is interpreted in combination with simultaneousPUCCH-PUSCH-r10 field shall remain unchanged for dual connectivity.
In dual connectivity, the parameter simultaneousPUCCH-PUSCH is set separately for the MeNB and SeNB. For MeNB it has dependency on the nonContiguousUL-RA-WithinCC-Info-r10 for PCell and for SeNB it has dependency on the nonContiguousUL-RA-WithinCC-Info-r10 for PSCell.
However, RAN2 specification 36.331 doesn’t capture the setting of simultaneousPUCCH-PUSCH in relation to PSCell nonContiguousUL-RA-WithinCC-Info-r10.
TS 36.331 simultaneousPUCCH-PUSCH definition:

Parameter indicates whether simultaneous PUCCH and PUSCH transmissions is configured, see TS 36.213 [23, 10.1 and 5.1.1]. E-UTRAN configures this field, only when the nonContiguousUL-RA-WithinCC-Info is set to supported in the band on which PCell is configured.
We believe that this should be fixed to include the case for SCG and its dependency on nonContiguousUL-RA-WithinCC-Info for PSCell.
Proposal 2: Send an LS to RAN2 to include the case for SCG and its dependency on nonContiguousUL-RA-WithinCC-Info for PSCell in the definition of simultaneousPUCCH-PUSCH in 36.331.
We would like to note that although the RAN2 solution - after the adoption of Proposal 2 above - is in compliance with the RAN1 and RAN4 agreements, it appears to be overly restrictive. A UE that has the baseband capability to support simultaneous PUCCH and PUSCH transmission, while not supporting it within a CC due to RF reasons, could still support PUCCH transmission on one CC and PUSCH transmission on another CC in the same subframe. As a matter of fact, the following text in 36.306 expressly requires the UE to support this example scenario.  


[image: image1]
Based on the current procedure in 36.331, a UE that sets nonContiguousUL-RA-WithinCC-Info-r10 to not supported in each band can never meet the 36.306 requirement highlighted in the text above. 
Proposal 3: Discuss and decide whether the RAN specifications should enable support of simultaneous transmission of PUCCH and PUSCH across different UL component carriers (in a CC group) in the case where nonContiguousUL-RA-WithinCC-Info-r10 is set to not supported for the PCell (or PSCell). 

If the decision is to enable simultaneous transmission of PUCCH and PUSCH across different UL component carriers according to Proposal 3 then the LS mentioned in Proposal 2 should be modified and in this case changes in 36.213 would need to be also considered. 
3
Conclusions 
Based on the discussion presented in the paper, we propose the following:
Proposal 1: The interpretation of the UE capability related to nonContiguousUL-RA-WithinCC-Info-r10 field and the way support of simultaneous PUCCH-PUSCH transmission is interpreted in combination with simultaneousPUCCH-PUSCH-r10 field shall remain unchanged for dual connectivity.
Proposal 2: Send an LS to RAN2 to include the case for SCG and its dependency on nonContiguousUL-RA-WithinCC-Info for PSCell in the definition of simultaneousPUCCH-PUSCH in 36.331.
Proposal 3: Discuss and decide whether the RAN specifications should enable support of simultaneous transmission of PUCCH and PUSCH across different UL component carriers (in a CC group) in the case where nonContiguousUL-RA-WithinCC-Info-r10 is set to not supported for the PCell (or PSCell). 

If the decision is to enable simultaneous transmission of PUCCH and PUSCH across different UL component carriers according to Proposal 3 then the LS mentioned in Proposal 2 should be modified. 
[36.306]


4.3.4.12	simultaneousPUCCH-PUSCH-r10


This field defines whether the UE baseband supports simultaneous transmission of PUCCH and PUSCH, and is band agnostic. If the UE indicates support of baseband capability for simultaneous transmission of PUCCH and PUSCH using this field, and if the UE indicates support of RF capability for non-contiguous UL resource allocation within a component carrier for a particular E-UTRA radio frequency band, then the UE supports simultaneous transmission of PUCCH and PUSCH within each component carrier of the band. If the UE indicates support of baseband capability for simultaneous transmission of PUCCH and PUSCH using this field, and if the UE indicates support of carrier aggregation in UL, then the UE supports simultaneous transmission of PUCCH and PUSCH across any UL component carriers which the UE can aggregate.
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