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1.
Introduction

In RAN2#109bis-e meeting, there was a discussion about the minimum requirement on the number of DRBs within the following offline discussion.
· [AT109bis-e][014][NR15] UE Cap Miscellaneous I (Qualcomm, ZTE, Mediatek, Huawei)

Scope: Treat R2-2002571, R2-2002572, R2-2002696, R2-2002578, R2-2002679, R2-2002724, R2-2003463, R2-2003464
Part 1: Determine which issues that need resolution, find agreeable proposals. Deadline: April 23 0700 UTC 

Part 2: For the parts that are agreeable, discussion will continue to agree on CRs.

The intention of the original CR on the number of DRBs is to clarify the ambiguity of the following NOTE in TS 38.306.
	Parameter
	Description
	Value

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

NOTE:
8 per MAC entity with duplication.


During the discussion, it was clarify that the NOTE was meant to be that “the maximum number of DRBs configured with PDCP duplication and with RLC entity(ies) associated with a MAC entity is 8”, which is a correct understanding to us. But there was a further proposal to add a minimum requirement on the number of RLC bearers.

In this contribution, we will discuss the minimum UE requirement for the number of RLC bearers.
2. Discussion 
The existing NOTE was discussed and agreed in RAN2#106, based on the following discussion and CR:

R2-1907830
Correction on the number of DRB in UE Capability Constraints
Huawei, HiSilicon
CR
Rel-15
38.306
15.5.0
0130
-
F
NR_newRAT-Core

=>
Max number of DRBs is 16 (all cases). The limitation of "8 per MAC entity with duplication." is changed into a note.

=>
Revised in R2-1908362 (Offline discussion 56)
R2-1908362
Correction on the number of DRB in UE Capability Constraints
Huawei, HiSilicon
CR
Rel-15
38.306
15.5.0
0130
1
F
NR_newRAT-Core

=>
Remove standalone from the impacted arch options

=>
Agreed in R2-1908470
The intention at that time of moving "8 per MAC entity with duplication" was that this statement was the limitation in MAC specification rather than the minimum requirement to UEs. The minimum UE requirement is always 16 DRBs per UE regardless of duplication or not. "8 per MAC entity with duplication" was meant to be that the maximum number of DRBs configured with PDCP duplication and with RLC entity(ies) associated with a MAC entity is 8.
Proposal 1: Clarify the NOTE of "8 per MAC entity with duplication" to be that “the maximum number of DRBs configured with PDCP duplication and with RLC entity(ies) associated with a MAC entity is 8”.

Regarding the minimum requirement on the number of RLC bearers, it should be clear that currently the only restriction on the number of RLC bearers is from MAC spec where the total number of LCIDs can be used in a MAC entity is defined.
	Index
	LCID values

	0
	CCCH

	1–32
	Identity of the logical channel


The LCID space is defined for both DRBs and SRBs, which means that LCIDs used for DRBs could be less than 32, e.g. 29. This can be seen as the maximum capability in specifications. We previously had not defined the minimum UE requirement for the number of RLC bearers or LCIDs. However, based on the requirements of the number of DRBs, it is not difficult to infer the minimum requirements for the RLC bearers.
	Cases
	The minimum required number of RLC bearers

	The UE does not support features of DRBs with two RLC entities, including duplication (i.e. pdcp-DuplicationMCG-OrSCG-DRB or pdcp-DuplicationSplitDRB) or split bearers (i.e. splitDRB-withUL-Both-MCG-SCG).
	16 RLC bearers per UE.

	The UE supports split bearers (i.e. splitDRB-withUL-Both-MCG-SCG or pdcp-DuplicationSplitDRB) but does not support CA duplication  (i.e. pdcp-DuplicationMCG-OrSCG-DRB).
	16 RLC bearers per cell group.

	The UE supports CA duplication (i.e. pdcp-DuplicationMCG-OrSCG-DRB).
	24 RLC bearers per cell group, which is inferred from 16 DRBs (the minimum UE requirement) with 8 configured with CA duplication and 8 not configured with CA duplication.


Proposal 2: For the number of RLC bearers in NR, the minimum UE requirement (if needs to be specified) should be:
· 16 RLC bearers per UE, if not supporting duplication (i.e. pdcp-DuplicationMCG-OrSCG-DRB or pdcp-DuplicationSplitDRB) or split bearers (i.e. splitDRB-withUL-Both-MCG-SCG);

· 16 RLC bearers per cell group, if supporting split bearers (i.e. splitDRB-withUL-Both-MCG-SCG or pdcp-DuplicationSplitDRB) but does not support CA duplication  (i.e. pdcp-DuplicationMCG-OrSCG-DRB);

· 24 RLC bearers per cell group, if supporting CA duplication (i.e. pdcp-DuplicationMCG-OrSCG-DRB).
For LTE, the maximum number of logical channels is only 15 according to TS 36.321 and the UE supports 15 logical channels only if it supports extendedNumberOfDRBs-r15.

	Codepoint/Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	Codepoint
	Index
	LCID values

	000000-000110
	32-38
	Identity of the logical channel


Based on the requirements of the number of DRBs, the requirement for the number of RLC bearer can be inferred as below.

	Cases
	The minimum required number of RLC bearers

	The UE does not support any of extendedNumberOfDRBs-r15, pdcp-Duplication-r15 and split bearer.
	8 RLC bearers per UE.

	The UE supports pdcp-Duplication but does not support extendedLCID-Duplication-r15, or the UE supports split bearer but does not support extendedNumberOfDRBs-r15.
	8 RLC bearers per cell group.

	The UE supports extendedNumberOfDRBs-r15 but does not support pdcp-Duplication or split bearer.
	15 RLC bearers per UE.

	The UE supports pdcp-Duplication-r15 and extendedLCID-Duplication-r15, or the UE supports split bearer and extendedNumberOfDRBs-r15.
	15 RLC bearers per cell group.


Proposal 3: For the number of RLC bearers in LTE, the minimum UE requirement (if needs to be specified) should be:

· 8 RLC bearers per UE, if the UE not supporting any of extendedNumberOfDRBs-r15, pdcp-Duplication-r15 and split bearer;

· 8 RLC bearers per cell group, if the UE supporting pdcp-Duplication-r15 but not supporting extendedLCID-Duplication-r15, or the UE supporting split bearer but not supporting extendedNumberOfDRBs-r15;

· 15 RLC bearers per UE, if the UE supporting split bearer but not supporting extendedNumberOfDRBs-r15.
· 15 RLC bearers per cell group, if the UE supporting pdcp-Duplication-r15 and extendedLCID-Duplication-r15, or the UE supporting split bearer and extendedNumberOfDRBs-r15.
Furthermore, in NR IIOT WI, PDCP duplication has been enhanced to support a DRB with up to 4 RLC bearers. RAN2 should further discuss if more RLC bearers should be defined for the minimum UE requirement.

Proposal 4: RAN2 to further discuss if the minimum requirement of more RLC bearers should be defined for NR IIOT.
3. Conclusion
The minimum UE requirement for the number of DRBs and RLC bearers are clarified:

Proposal 1: Clarify the NOTE of "8 per MAC entity with duplication" to be that “the maximum number of DRBs configured with PDCP duplication and with RLC entity(ies) associated with a MAC entity is 8”.

Proposal 2: For the number of RLC bearers in NR, the minimum UE requirement (if needs to be specified) should be:

· 16 RLC bearers per UE, if not supporting duplication (i.e. pdcp-DuplicationMCG-OrSCG-DRB or pdcp-DuplicationSplitDRB) or split bearers (i.e. splitDRB-withUL-Both-MCG-SCG);

· 16 RLC bearers per cell group, if supporting split bearers (i.e. splitDRB-withUL-Both-MCG-SCG or pdcp-DuplicationSplitDRB) but does not support CA duplication  (i.e. pdcp-DuplicationMCG-OrSCG-DRB);

· 24 RLC bearers per cell group, if supporting CA duplication (i.e. pdcp-DuplicationMCG-OrSCG-DRB).
Proposal 3: For the number of RLC bearers in LTE, the minimum UE requirement (if needs to be specified) should be:

· 8 RLC bearers per UE, if the UE not supporting any of extendedNumberOfDRBs-r15, pdcp-Duplication-r15 and split bearer;

· 8 RLC bearers per cell group, if the UE supporting pdcp-Duplication-r15 but not supporting extendedLCID-Duplication-r15, or the UE supporting split bearer but not supporting extendedNumberOfDRBs-r15;

· 15 RLC bearers per UE, if the UE supporting split bearer but not supporting extendedNumberOfDRBs-r15.
· 15 RLC bearers per cell group, if the UE supporting pdcp-Duplication-r15 and extendedLCID-Duplication-r15, or the UE supporting split bearer and extendedNumberOfDRBs-r15.
Proposal 4: RAN2 to further discuss if the minimum requirement of more RLC bearers should be defined for NR IIOT.
