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1. Introduction
In RAN2#109bis-e meeting, various agreements were achieved on UE capabilities. But there are still some FFS left. In this document, we focus on the leftover FFS in [1] and our proposals are provided.
2. Discussion
In RAN2#109bis-e meeting, various discussions have been carried out on the capability constraints on the number of DRBs the UE shall support with duplication in Rel-16 [2]- [3]. 
	· 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.


In [4], it is clarified that the maximum number of DRBs configured with PDCP duplication and with RLC entity(ies) associated with a MAC entity is 8 with 2-legs duplication. However, the CR needs further discussion in the next meeting, so we think solutions based on the current specification of Rel-15 should be studied firstly.
Mainly, there are three alternatives addressing this issue.

Alternative 1: Simply divide by factor 2
In Rel-15, PDCP duplication operates with 2 legs and the UE shall support at least 8 DRBs per MAC entity with duplication and at most 16 DRBs per UE no matter duplication is configured or not [5]. The minimum value of 8 was agreed because the Duplication Activation/Deactivation MAC CE is a one-byte bitmap [6].
In Rel-16 IIoT, when duplication is used, the maximum number of legs a DRB can be configured with is 4. Therefore, one simple solution [2] is to just divide the maximum number of the DRBs by 2 (=4/2), when extending the limitation from Rel-15 duplication to Rel-16 duplication.
However, in Rel-16 IIoT, the Duplication Activation/Deactivation MAC CE acts per DRB and so no longer sets a limit on the number of DRBs configured with duplication in a MAC entity [7]. Taking this into account, there is no such restriction anymore that the minimum number of DRBs with duplication should align with the capacity of the Duplication Activation/Deactivation MAC CE.

Then, Alternative 1, although simple, seems restrictive for Rel-16 IIoT.
Alternative 2: Allow additional RLC entities under some conditions, e.g. RLC UM entity
The current specification supports up to 32 logical channels, and so as much RLC entities [7]. In [3], it is proposed to allow additional RLC entities to be configured for duplication/DAPS without impacting the maximum number of DRBs. And FFS was left on RAN2#109bis e-meeting.
	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.


This option can improve the UE performance especially on supporting more kinds of services. But some issues are still needed to be addressed. For instance,

· Whether some conditions are needed to allow additional RLC entities;

· If conditions are needed, which conditions can be exploited?
· If the services change, will UE change the conditions accordingly?

· Whether the conditions are configured by the network or just specified in the specification?

· …
Apparently, solving these issues will bring complexities to the system. Since the time budget is not sufficient at this late stage of the WI, ee suggest not pursuing alternative 2.
Proposal 1: Not allow additional RLC entities to be configured for duplication without impacting the maximum number of DRBs in IIoT.

Alternative 3: Extend Rel-15 solution to IIoT.

In RAN2#101, during Rel-15 discussions, the NR-UP session provided the following range of supported DRBs to NR-CP session: {19-29} per MAC entity [8]. The reasoning of the UP session consisted in assessing the min and max number of supported DRBs per MAC entity as the maximum number of DRBs supported without and with considering PDCP duplication respectively, and in each case considering the limitation of 32 LCIDs. NR-CP followed NR-UP analysis for the maximum number of DRBs (29, [9]), but preferred a more conservative number for the minimum requirement in 38.306: 16 per UE. And finally, it was decided that 8 is the minimum value of supported DRBs per MAC entity with duplication, aligned with the capacity of the Duplication Activation/Deactivation MAC CE.
As discussed for Alternative 1, the Rel-16 Duplication Activation/Deactivation MAC CE no longer sets a limit on the number of DRBs configured with duplication in a MAC entity. So, there is no such restriction on the minimum number of DRBs when duplication is configured with more than 2 legs.
Therefore, we can explore the similar approach as was used by NR-UP in Rel-15 to identify the minimum number of DRBs supported per MAC entity when duplication with more than 2 legs are configured, considering both maximum leg configuration and the limitation of 32 LCIDs:

Considering that SRB1/2 with 4-leg duplication will consume 2*3 LCID (on top of the default LCID values specified in RRC: LCID=1, 2, 3 for SRB1, 2, 3 respectively), the remaining number of LCIDs is 23 (32-3-6). A maximum duplication configuration can then be achieved with 5 DRBs with full RLC entity configuration, i.e. 4 legs per DRB, and 3 legs are configured for the remaining DRB. This yields a total of 6 DRBs with Rel-16 duplication per MAC entity. The mapping between DRB and RLC entities is shown in table 1.

Table 1: Mapping between DRB and RLC entities in Alternative 3
	DRB Index
	#0
	#1
	#2
	#3
	#4
	#5

	Number of RLC entities
	4
	4
	4
	4
	4
	3


Therefore, it is proposed that:
Proposal 2: The minimum number of DRBs per MAC entity is 6 in Rel-16 IIoT.
Proposal 3: Capture the TP in 38.306.
3. Conclusion

This contribution discusses the remaining issues of multiple SPS and CG configurations. And we provide proposals below:
Proposal 1: Not allow additional RLC entities to be configured for duplication without impacting the maximum number of DRBs in IIoT.
Proposal 2: The minimum number of DRBs per MAC entity is 6 in Rel-16 IIoT.
Proposal 3: Capture the TP in 38.306.
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38.306-g00

Omitted

8
UE Capability Constraints

The following table lists constraints indicating the UE capabilities that the UE shall support.

	Parameter
	Description
	Value

	#DRBs
	The number of DRBs that a UE shall support.
	16 per UE.

NOTE:
8 per MAC entity with Rel-15 duplication. 6 per MAC entity with Rel-16 duplication.

	#minCellperMeasObjectNR

	The minimum number of neighbour cells (excluding black list cells) that a UE shall be able to store associated with a MeasObjectNR.
	32

	#minBlackCellRangesperMeasObjectNR
	The minimum number of blacklist cell PCI ranges that a UE shall be able to store associated with a MeasObjectNR.
	8

	#minCellperMeasObjectEUTRA

	The minimum number of neighbour cells that a UE shall be able to store associated with a MeasObjectEUTRA.
	32

	#minCellTotal
	The minimum number of neighbour cells (excluding black list cells) that UE shall be able to store in total from all measurement objects configured.
	256 with counting CSI-RS and SSB as 2.

	#cell for CGI reporting 
	the limit regarding the cells NR can configure includes the cell for which the UE is requested to report CGI.
	(# minCellperMeasObjectRAT - 1), where RAT represents NR and EUTRA.

	#maxDeprioritisationFreq
	The UE shall be able to store a depriotisation request for up to 8 frequencies (applicable when receiving another frequency specific deprioritisation request via RRCRelease before T325 expiry).
	8

	#minCellperMeasObjectUTRA-FDD
	The minimum number of neighbour cells that a UE shall be able to store associated with a MeasObjectUTRA-FDD.
	32
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