
3GPP TSG-RAN WG2 Meeting #110-e
R2-2005069
Online, 1st - 12th June, 2020

Agenda item:
6.7.6
Source: 
Huawei, HiSilicon
Title: 
Discussion on requirements of the number of DRBs and RLC bearers
Document for:
Discussion and Decision
1. Introduction

In the last RAN2 e-meeting, the following FFSs are left for further discussion:
	· 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.


And the FFSs are also captured in the IIoT rapporteur’s summary of IIoT agreements and open issues [1]. In this paper, we will discuss the number of DRBs the UE shall support with Rel-16 PDCP duplication.
2. Discussion
First, for Rel-15, the UE requirement on the number of DRBs is specified 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.


The NOTE “8 per MAC entity with duplication” means that the maximum number of DRBs configured with PDCP duplication and with RLC entity(ies) associated with a MAC entity is 8, which has been clarified in the email discussion  [AT109bis-e][014][NR15].

With this requirement, the requirement on the number of RLC bearers in Rel-15 can be deduced.
	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.


Observation 1: The UE requirement of the number of DRBs is 16, and the maximum number of DRBs configured with PDCP duplication and with RLC entity(ies) associated with a MAC entity is 8.
The first issue is whether to extend the number of logical channels used for DRBs.

In RAN2 #109-e meeting, the LCID spaces have been extended in Rel-16. The basic intention to extend LCID spaces is mostly to cater for various introduced MAC CEs in Rel-16, and to extend the LCID range for IAB where a lot of logical channels may need to be established in IAB nodes. Two types of extended LCID spaces have been introduced, i.e. one-byte extended LCIDs and two-byte extended LCIDs. 
Right now, we have not seen a clear motivation to use many DRBs configured with PDCP duplication. Besides, even if a DRB is configured with Rel-16 PDCP duplication, it does not means four RLC entities shall always be configured for the DRB. In most cases, two to three legs duplication is enough to guarantee the service requirement. There is no strong motivation to extend the number of RLC entities. 

Besides, if we allow additional RLC entities to be configured, several specs will be affected. First of all, UE shall have a capability signalling to indicate the network whether additional RLC entities are supported, which will affect TS 38.306. Then we need to determine how many additional RLC entities shall be allowed and allocate corresponding LCIDs for these additional RLC entities. This will affect TS 38.321. Furthermore, TS 38.331 will also be affected. Currently, the network can configure a logical channel identity from 1 to 32 for a logical channel associated with a RLC entity. To support additional RLC entities, at least the IE LogicalChannelIdentity needs to be updated accordingly.In order to allow additional RLC entities, several issues need to be discussed and several specs will be affected, e.g. 38.306, 38.321, 38.331. It is not preferred in such a late stage.
Proposal 1: The number of logical channels for radio bearers will not be extended in Rel-16 for PDCP duplication enhancement.
The second issue is whether the number of DRBs configured with duplication should be extended, or whether to define the number of DRBs that can be configured with duplication with up to 4 RLC entities.

Rel-15 specifications support at most 8 DRBs configured with duplication, that we think is enough. At the same time, we don’t think there is a need to specify how many DRBs can be configured with Rel-16 duplication. Under the current limitation of number of logical channels and the number of DRBs, the network can control the number of DRBs with Rel-16 PDCP duplication. 
Proposal 2: The number of DRBs that can be configured with packet duplication is same as that in Rel-15, i.e. 8. It is up to network how many DRBs can be configured with Rel-16 duplication under the limitation of the number of logical channels.
3. Conclusion

In this contribution, we have discussed the number of DRBs supported by a UE, and made the following observations and proposal:

Observation 1: The UE requirement of the number of DRBs is 16, and the maximum number of DRBs configured with PDCP duplication and with RLC entity(ies) associated with a MAC entity is 8.
Proposal 1: The number of logical channels for radio bearers will not be extended in Rel-16 for PDCP duplication enhancement.
Proposal 2: The number of DRBs that can be configured with packet duplication is same as that in Rel-15, i.e. 8. It is up to network how many DRBs can be configured with Rel-16 duplication under the limitation of the number of logical channels.
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