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1.	Introduction
At the RAN2#109bis-e meeting, there was a discussion on UE capabilities R2-2004131 “Summary of [AT109bis-e][031][IIOT] UE capabilities”, and an issue on the number of DRBs for duplication was not concluded. 
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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 duplication.






In this document, we present our view on this issue.
2.	Discussion
The issue of number of DRBs was severly discussed at the RAN2#101.
First, RAN2 discussed how many number of DRBs the UE must support. The discussion was taken place in the main session, and it was concluded that 16 DRBs would be a good compromise among the companies. Note that split and duplicated DRBs are counted as 1 DRB.
	
Number of DRBs
R2-1803396	Number of DRBs in NR	MediaTek Inc.	discussion	Rel-15	NR_newRAT-Core
-	T-Mobile think that 16 is too small and the number should be 32.
-	Vodafone wonder if all these slices can be active at the same time. It is an artificial configuration. 16 is a good number. But has a concern about proposal 4.
-	AT+T think that 16 is the minimum and would not be opposed to 32.
-	LG think that 16 is enough for the number of bearers configured at the same time but has concern about the proposal 4. Ericsson also agree that DRBs should not be counted twice.
-	If we have 16 DRBs then that would mean 32 RLC entities
-	Qualcomm support 16 and think 32 could be a capability. 
-	OPPO think there is a limit in the number of DRBs that can support duplication of 8 per CG due to the MAC CE.
-	Huawei also think that 16 DRBs is enough
P2
-	Ericsson think we should be careful to have more than 16. Intel is also not sure that a capability is needed.
-	Samsung have some sympathy with the proposal. Would like to be future proof.
-	CMCC share the view from LG to be future proof.

Agreements
1:	The number of DRBs a UE must support in NR is 16 (split and duplicated DRBs count as 1 DRB)
2	The UE shall support any combination of RLC modes as long as the overall number of DRBs does not exceed the maximum number of supported DRBs. 
=>	Offline discussion to understand whether 32 DRBs are possible from the UP point of view and what the implications would be to support 32 DRBs. (Samsung, Offline discussion #16)
Update from offline discussion: Was discussed in UP session and the conclusions captured in the report.



Following the agreement in the main session, the maximum number of DRBs per UE and the maximum number of DRBs per MAC entity were severly discussed in UP session. Considering the LCID limitation, it was concluded that up to 29 DRBs can be configured without CA duplication and 19 DRBs with CA duplication. Based on this observation, RAN2 finally concluded that maximum 8 DRBs can be configured for a MAC entity.
	
From CP 
Agreements from CP – for reference
1:	The number of DRBs a UE must support in NR is 16 (split and duplicated DRBs count as 1 DRB)
2	The UE shall support any combination of RLC modes as long as the overall number of DRBs does not exceed the maximum number of supported DRBs. 
=>	Offline discussion to understand whether 32 DRBs are possible from the UP point of view and what the implications would be to support 32 DRBs. (Samsung, Offline discussion #16)

Discussion from UP point of view
-	Samsung explains that the current LCID is 6 bits and 64 values
-	Huawei thinks that to support 32 DRBs we would need to have 32 logical channels.  
-	MEdiatek explains that we have 32 values reserved for LCID and if we have duplication that means we have a total of 24 (8 DRBs with duplication, that means 16logicals channel duplication and 16 others).  Oppo thinks that we can have up to 16 duplication DRBs
-	Nokia doesn’t think it is useful to have 32 DRBs share one grant and to support this it would mean that we have to put restrictions on how we configure duplication 
-	Ericsson thinks that we should not consider increase the LCID space as we need reserved values for MAC CE and we don’t want to end up in the same situations as LTE
-	LG thinks that the maximum duplication bearer has to be limited to 7 per CG and we should decide the maximum per UE. 
-	Nokia actually thinks that we should keep same ratio as LTE, 16 for LCID and the rest reserved.  
-	Vivo points out that we need three LCID for SRBs

Observations from UP on what is possible with existing specs
=>	RAN2 UP agrees that the reserved LCID space for logical channels ID cannot be increased past 32  
=>	With this limitation, a maximum of 29 DRBs can be configured without any CA duplicate bearer configured.  
=>	With CA duplications up to 19 DRBs can be configured.  A maximum of 8 DRBs and 2 SRBs can be configured with CA duplication, which means that 18 logical channel ID are taken for duplicate DRBs/SRBs.  That means that 11 other DRBs can be configured without duplication, making a total of 19DRBs in worst case scenario. 

How many DRBs can be configured with duplication?
-	LG and Mediatek thinks that up 8DRBs can be configured with PDCP duplication per UE 
-	Nokia thinks that it is up 8DRBs per MAC entity.  LG thinks that the DRB ID is per UE and in the MAC we include DRB ID.  CATT explains that the UE has to map the DRBs of each ID for the MAC CE bitmap.  
-	Oppo would like to have 16DRBs
=>	A maximum of 8DRBs per MAC entity




RAN2 now discusses the same issue again in Rel-16 considering that one DRB can have up to 4 RLC entities. 
First of all, we think the minimum number of DRBs that the UE shall support should be same as legacy, i.e. 16. The number 16 was decided considering various aspects, e.g. UE processing complexity, traffic characteristics, etc. This number is not impacted by the PDCP duplication. Thus, we propose to confirm the previous agreement even in Rel-16.
Proposal 1: Confirm that the number of DRBs a UE must support in NR is 16 (split and duplicated DRBs count as 1 DRB).
Next issue is the minimum number of DRBs per MAC entity with duplication. As the enhanced PDCP duplication in Rel-16 supports up to 4 RLC entities, one may think the minimum number should be reduced to 4, i.e. half of the current value. However, we think the current value 8 should be kept even in Rel-16 with following reasons:
-	The minimum number of DRBs is related to diverse applications that the UE shall support. Reducing this number means that the Rel-16 UE performance is deteriorated compared to Rel-15 UE.
-	Even if a duplicate DRB is configured with 4 RLC entities, typically 2 of them will be used at a time. Thus, the UE processing complexity would not increase that much.
-	The maximum value of Logical Channel ID (maxLC-ID) is currently 32. Thus, even if in extreme case that 8 DRBs are configured with 4 RLC entities, there is no problem in allocating LCID for each logical channel. 
Therefore, we also propose to confirm the previous agreement even in Rel-16.
Proposal 2: Confirm that a maximum of 8 DRBs per MAC entity with duplication.
As there is no issue in allocating LCID, there is no issue in configuring additional RLC entities to support Rel-16 PDCP duplication. Thus, we think additional RLC entities can be configured without impacting the maximum number of DRBs.
Proposal 3: Confirm that additional RLC entities for Rel-16 PDCP duplication can be configured without impacting the maximum number of DRBs.
3.	Proposals
In this document, we examined old history of number of DRBs, and conclude that no change is needed in Rel-16. Thus, we propose followings:
Proposal 1: Confirm that the number of DRBs a UE must support in NR is 16 (split and duplicated DRBs count as 1 DRB).
Proposal 2: Confirm that a maximum of 8 DRBs per MAC entity with duplication.
Proposal 3: Confirm that additional RLC entities for Rel-16 PDCP duplication can be configured without impacting the maximum number of DRBs.
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