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Introduction
In RAN2#109bis-e meeting, following was agreed regarding IIoT UE capability:
	   …
FFS whether additional capability or related signalling is needed for joint EHC and ROHC operation
R2 assumes that PHY-based prioritization and LCH-based prioritization are configured independently and one can be configured without the other (assumption may be modified when LS reply from R1 is received)
FFS how to address the scenario where PHY layer of a UE which is not configured to perform PHY-based prioritization, receives from MAC layer two MAC PDUs related to overlapping grants.
FFS: Revisit the discussion on the number of DRBs the UE shall support with Rel-16 PDCP duplication after the related issue for Rel-15 is clarified. 
FFS: Allow additional RLC entities to be configured for duplication without impacting the maximum number of DRBs. Discuss further the conditions for allowing additional RLC entities to be configured.



In this contribution, we discuss the remaining issues of IIoT UE capability. 
Discussion
UE capability for reference time provisioning
Following capabilities and FFS are captured in running CR for TS 38.306 [1]: 
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2
DIFF

	…

	referenceTimeProvision-r16
Indicates whether the UE supports provision of referenceTimeInfo in DLInformationTransfer message and in SIB9 as specified in TS 38.331 [9].
	UE
	No
	No
	No

	referenceTimeInd-r16
Indicates whether the UE supports reference time information interest indication via assistance information as specified in TS 38.331 [9].
	UE
	No
	No
	No


Editor’s note: FFS whether to merge referenceTimeInd-r16 with referenceTimeProvision-r16 or add referenceTimeProvision-r16 as a pre-requisite for referenceTimeInd-r16.

It is preferable to merge capabilities referenceTimeProvision-r16 and referenceTimeInd-r16. The motivation of having a single capability is that the mechanism to request and provide via UE assistance information is specified at the same time, and the request part does not add major complexity on UE side from the implementation point of view. If RAN2 prefers having separate UE capabilities, it is preferable to add a dependency such as “A UE supporting referenceTimeInd-r16 shall also support referenceTimeProvision-r16”.
[bookmark: Proposal_time]Proposal 1: Capabilities referenceTimeProvision-r16 and referenceTimeInd-r16 should be merged to a single capability. If RAN2 prefers having them as separate UE capabilities, the following dependency should be added “A UE supporting referenceTimeInd-r16 shall also support referenceTimeProvision-r16”.
Periodicities of SPS and CG
One open issue regarding periodicities of SPS and CG is “whether to support allowing CG periodicities of multiple of 2/7 symbols as a separate capability with a cross-slot boundary capability as a pre-requisite.” The issue was discussed in RAN2#109bis-e meeting email discussion [AT109bis-e][026][IIOT] Scheduling Enhancements without conclusion. Rel-15 already supports 2 and 7 symbol periodicities for CG. Rel-16 further introduces slot granularity periodicity of up to 640 ms for CG. Additional support of CG periodicities of multiple of 2/7 symbols does not bring much gain of alignment between TSN periodicity and SPS/CG periodicity. It is proposed not to consider the additional support of CG periodicities of multiple of 2/7 symbols. 
[bookmark: Proposal_Periodicity_27]Proposal 2: Support of CG periodicities of multiple of 2/7 symbols is not defined in Rel-16.
Necessity of capability for joint EHC and ROHC operation
In [2], it is proposed to introduce UE capability signalling to support ROHC and EHC simultaneously for a DRB in both NR and LTE specifications, with the argument that there is a high processing demand for UE to support ROHC and EHC at the same time for large packet size and high data rate.
However, EHC is mainly beneficial for small payload size, as captured in TR 38.825. Therefore, there might be no concern regarding large payload size / high data rate. In addition, EHC and ROHC are operated independently. Unless the processing power and/or memory for EHC and ROHC are shared in implementation, there is no need foreseen to introduce capability for joint EHC and ROHC operation.
[bookmark: Proposal_EHC_ROHC]Proposal 3: No need to introduce capability for joint EHC and ROHC operation.
Number of RLC bearers for PDCP duplication
There are two FFSes related to the number of DRBs and RLC bearers for PDCP duplication:
· FFS: Revisit the discussion on the number of DRBs the UE shall support with Rel-16 PDCP duplication after the related issue for Rel-15 is clarified.
· FFS: Allow additional RLC entities to be configured for duplication without impacting the maximum number of DRBs. Discuss further the conditions for allowing additional RLC entities to be configured.
The related discussion in Rel-15 was postponed to RAN2#110e meeting, as from Chairman notes below:
	R2-2002571	Corrections on the number of DRBs    Qualcomm Incorporated    CR    Rel-15    38.306    15.9.0    0262    -    F    NR_newRAT-Core
R2-2002572	Corrections on the number of DRBs    Qualcomm Incorporated    CR    Rel-15    36.331    15.9.0    4235    -    F    TEI15
[014]
- 	Part 1 outcome: There is support to have such changes. However there are comments that may need to be taken into account. 
- 	Chair: Assume we will have this CR
-	Rap: after long discussions, need to postpone. 
[014] Postpone both to next meeting



The controversial issue in Rel-15 email discussion [AT109bis-e][014][NR15] UE Cap Miscellaneous is whether the minimum requirements of the number of RLC bearers supported is 16 or higher. There are two different interpretations of Rel-15 specifications:
· Interpretation A: the number of RLC bearers associated with DRBs that a UE shall support is 16.
· Interpretation B: there is no explicit limitation of the number of RLC bearers associated with DRBs that a UE shall support. The limitation can be derived based on the features that UE supports. For example, if UE supports both CA duplication and DC, it is possible to configure 8 DRBs with CA duplication in both MCG and SCG. Therefore, UE needs to support 32 RLC bearers for DRB alone.
We discuss whether to introduce the UE capability regarding number of RLC bearers for Rel-16 PDCP duplication of up to 4 RLC entities considering both interpretations above. For interpretation A, there can be only 4 DRBs configured with PDCP duplication of 4 RLC entities. The limited number of DRBs supported with PDCP duplication would limit the usefulness of the feature of PDCP duplication of 4 RLC entities. Therefore it is proposed that a UE supporting Rel-16 PDCP duplication enhancements (as in feature pdcp-DuplicationMoreThanTwoRLC-r16 of running CR for TS 38.306 [1]) can indicate the additional number of RLC bearers it supports. Given that the maximum number of RLC entities for PDCP duplication is 2 and 4 in Rel-15 and Rel-16, respectively, maximum additional number of RLC bearers can be 16, i.e. same as the number of RLC bearers in interpretation A. Therefore, the signaled value range can be {2, 4, 8, 16}.  
[bookmark: Proposal_16]Proposal 4: If RAN2 agrees that the number of RLC bearers associated with DRBs that a Rel-15 UE shall support is 16, UE capability of the support of additional number of RLC bearers can be introduced for Rel-16 UE supporting feature pdcp-DuplicationMoreThanTwoRLC-r16, with the signaled value range of {2, 4, 8, 16}.
[bookmark: _GoBack]On the other hand, if RAN2 agrees on interpretation B, it is not necessary to introduce capability signaling for additional RLC bearers for Rel-16 PDCP duplication for two reasons: 1) There are already larger number of RLC bearers supported in Rel-15, e.g. 32 RLC bearers for DRB if UE supports both CA duplication and DC; 2) The same principle from Rel-15 can be applied: i.e. there is no explicit limitation of the number of RLC bearers associated with DRBs that a UE shall support. 
[bookmark: Proposal_NoEx]Proposal 5: If RAN2 agrees that there is no explicit limitation of the number of RLC bearers associated with DRBs that a Rel-15 UE shall support, then there is no need to introduce UE capability of the support of additional number of RLC bearer for Rel-16 UE supporting feature pdcp-DuplicationMoreThanTwoRLC-r16.  
Conclusion
In this contribution, we discuss the remaining issues of IIoT UE capability, and propose the following:
Proposal 1: Capabilities referenceTimeProvision-r16 and referenceTimeInd-r16 should be merged to a single capability. If RAN2 prefers having them as separate UE capabilities, the following dependency should be added “A UE supporting referenceTimeInd-r16 shall also support referenceTimeProvision-r16”.
Proposal 2: Support of CG periodicities of multiple of 2/7 symbols is not defined in Rel-16.
Proposal 3: No need to introduce capability for joint EHC and ROHC operation.
Proposal 4: If RAN2 agrees that the number of RLC bearers associated with DRBs that a Rel-15 UE shall support is 16, UE capability of the support of additional number of RLC bearers can be introduced for Rel-16 UE supporting feature pdcp-DuplicationMoreThanTwoRLC-r16, with the signaled value range of {2, 4, 8, 16}.
Proposal 5: If RAN2 agrees that there is no explicit limitation of the number of RLC bearers associated with DRBs that a Rel-15 UE shall support, then there is no need to introduce UE capability of the support of additional number of RLC bearer for Rel-16 UE supporting feature pdcp-DuplicationMoreThanTwoRLC-r16.
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