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Introduction
During SI phase, an email discussion on PDCP duplication enhancement has been triggered, the achieved proposals have been approved in the subsequent RAN2#105 meeting:

PDCP duplication support a configuration delivering up to 4 copies.
Up to 4 RLC entities/legs per bearer are possible to configure by RRC for PDCP duplication

The architectural combinations supported for the work on PDCP duplication enhancements are CA, DC(NR only) and DC+CA(NR Only)
Under the case that multi-legs duplication is configured, the LCID resource shortage becomes prominent especially when a large number of RBs need be setup. In this contribution, we will discuss the issue about LCID restriction due to PDCP duplication with more than two RLC entities.
Discussion
In Rel-15, PDCP duplication with two legs can be configured per SRB or DRB. In Rel-16, PDCP duplication with more than two legs is introduced to satisfy the strict reliability requirement of TSN traffics under industrial scenario, which are mapped on DRBs in 5GS. Thus, it is obvious that multi-legs duplication can be applied to DRB while SRB seems have no such requirement.
Proposal 1: PDCP duplication with more than two RLC entities/legs is only applied for DRB.
According to agreements achieved in RAN2#101 meeting as below, up to 19 DRBs can be configured per MAC entity in worst case, i.e., 8 DRBs and 2 SRBs are configured with CA duplication.

=>
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. 
Observation 1: In R15, up to 19 DRBs can be configured per MAC entity in worst case scenario, i.e. 8 DRBs and 2 SRBs is configured with CA duplication at the same time.
If the maximum number of RLC entities supported per MAC entity (i.e. 32) is not changed from Rel-15, the total number of DRBs that can be supported will goes down when 8 DRBs are configured with four legs CA duplication at the same time. Besides, even though all the reserved LCID for DL-SCH (e.g. index 33-46) are extended to identify of the logical channel for data transmission, the total number of DRBs that can be configured is only 19 without taking SRB duplication into account. Considering the reserved LCIDs are reserved for future functionality (e.g. multi-leg duplication activation/deactivation MAC CE and new introduce MAC CE for MIMO), the actual number of supported DRBs for both UL and DL may be less than 19.
Table 1 Values of LCID for DL-SCH

	Index
	LCID values

	0
	CCCH

	1–32
	Identity of the logical channel

	33-46
	Reserved


Table 6.2.1-2 Values of LCID for UL-SCH

	Index
	LCID values

	0
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5])

	1–32
	Identity of the logical channel

	33–51
	Reserved


Observation 2: Due to LCID restriction, the total number of DRBs that can be supported maybe less than 19 under the case that a maximum of 8 DRB are configured with four-legs duplication. 
In order to guarantee that enough number of DRBs (i.e. not beyond 19) can be configured under the worst case, the following three options can be considered:

Option 1: reduce the maximum number of RBs configured with multi-leg duplication;

Option 2: adopt fixed restriction, i.e. for DRB duplication, not exceeding two legs per cell group;

Option 3: extent the size of LCID field, i.e. extent to 7bits;

In order to balance the extension for future functionality and data transmission, RAN2 has agreed that the reserved LCID space for logical channels ID cannot be increased past 32. Based on this principle, the maximum number of DRBs configured with multi-legs duplication per MAC entity shall be 4 to support 19 DRBs in worst case. According to the 802.1Q, UE being a switch is able to support 8 traffic classes as below. From the following table, at least 5 traffic types have reliability requirement and may need PDCP duplication function to satisfy such requirement. Besides, considering TSN streams came belonging to the same traffic class may have different service attributes (e.g. different traffic periodicity), they will be mapped on different DRBs which means that more than 5 DRBs may need be configured with PDCP duplication. Thus, from the view of actual service scenario, option 1 is not a suitable solution.
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Fig.1 the mapping of priority and traffic type at bridge

During the email discussion on PDCP duplication, most companies deemed that supporting up to four (4) copies can give the NW freedom, in certain architectural deployment scenarios (e.g. using CA or DC) to configure towards achieving consistent reliability. Option 2 go against the design intention of PDCP duplication enhancement.
For option 3, extend the size of LCID field, e.g. 7 bits. Thus, half of LCID space (i.e. 64) can be used to identify the data transmission, which is enough to support more than 19 DRBs even under the case that SRB duplication with multi-legs duplication is configured. Although the number of logical channels that a UE is required to support will affect the LCP processing time of UE supporting URLLC, the additional delay can be tolerant considering that PDCP duplication is also beneficial for latency improvement.
Proposal 2: Extend the size of LCID field (e.g. 7 bits).
Conclusion

In this contribution, we discussed the issue about the LCID restriction due to PDCP duplication with more than two RLC entities. The related observations and proposals are listed as following:

Observation 1: In R15, up to 19 DRBs can be configured per MAC entity in worst case scenario, i.e. 8 DRBs and 2 SRBs is configured with CA duplication at the same time.
Observation 2: Due to LCID restriction, the total number of DRBs that can be supported maybe less than 19 under the case that a maximum of 8 DRB are configured with four-legs duplication.  
Proposal 1: PDCP duplication with more than two RLC entities/legs is only applied for DRB.

Proposal 2: Extend the size of LCID field (e.g. 7 bits).
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