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1. Introduction

The number of DRBs was discussed and the following issue has not been agreed in RAN2#109bis-e meeting [1].

· 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 analyse the issue in the worst case scenario following Rel-15 principle and propose some solutions.
2. Discussion
The relevant problem has been discussed in Rel-15. The discussion and agreements can be referred.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  discussion and agreements in Rel-15  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

RAN2#101
=>  SRB duplication for CA is supported.  FFS LCID is allocated by RRC signalling and is not fixed. 
  
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#101bis
· At PDCP re-establishment, for AM DRBs, when retransmitting PDCP SDUs, if PDCP duplication is configured and activated, duplicated PDCP PDUs of these SDUs are submitted to both associated RLC entities.
· At PDCP data recovery, for AM DRBs, when retransmitting PDCP PDUs, if PDCP duplication is configured and activated, duplicated PDCP PDUs are submitted to both associated RLC entities.
· No additional modifications are required regarding the logical channel ID allocation for the link of secondary RLC entity in case of CA duplication for SRBs.
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  discussion and agreements in Rel-15  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Then following the principle of Rel-15, when up to 4 RLC legs are supported, 32 logical channel IDs are needed with a maximum of 8 CA duplication DRBs. And now the maxLC-ID is 32. Even there is no logical channel ID left for SRB in this case.
Observation 1: The existing number of logical channel IDs is not sufficient to allow the additional RLC entities to be configured.
Consider the concern on the LCID space in Rel-15, it has been alleviated with the introduction of eLCID. Therefore, it can work by allocating a new range to the available logical channel ID besides the existing maxLC-ID in order to allow the additional RLC entities to be configured. 

Consider the Rel-16 requirement on the number of logical channel IDs and the potential requirements in the future, the new range could include 32 logical channel IDs. Then it could be from 64 to 95, or from 64 to ffsVlaue similar with the definition of IAB.

On the other side, the eLCID is introduced because of the new MAC CEs and IAB. In order to use the eLCID space to identify more logical channel IDs besides the IAB case and MAC CEs, the note for the usage of the eLCID space is needed.
Proposal 1: Allocate a new range to the available logical channel ID besides the existing maxLC-ID to support the current maximum number of DRBs and to allow additional RLC entities to be configured.
Proposal 2: The eLCID space can be used to identify more logical channel IDs when allocating a new range to the available logical channel ID should be noted.
If there is the concern because of the insufficient time to check the details, simply add a note as a basic solution to state it is up to the NW to control the configuration of additional RLC entities without impacting the current maximum number of DRBs. And more details can be discussed in the further if needed. The solution could impact the traffic performance because of the restriction on the copies of duplication.
Proposal 3: Add a note to state that it is up to the NW to control the configuration of additional RLC entities without impacting the current maximum number of DRBs if it is not feasible to allocate a new range to the available logical channel ID besides the existing maxLC-ID.
Conclusion

In this contribution, how to allow additional RLC entities to be configured for duplication without impacting the maximum number of DRBs is analysed and the following observation and proposals are given:
Observation 1: The existing number of logical channel IDs is not sufficient to allow the additional RLC entities to be configured.
Proposal 1: Allocate a new range to the available logical channel ID besides the existing maxLC-ID to support the current maximum number of DRBs and to allow additional RLC entities to be configured.
Proposal 2: The eLCID space can be used to identify more logical channel IDs when allocating a new range to the available logical channel ID should be noted.
Proposal 3: Add a note to state that it is up to the NW to control the configuration of additional RLC entities without impacting the current maximum number of DRBs if it is not feasible to allocate a new range to the available logical channel ID besides the existing maxLC-ID.
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