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1 Introduction

In RAN2#107, high-level decision on activation of PDCP duplication with up to 4 RLC entities was made as follows:
· The number of copies generated is equal to the number of active RLC entities, i.e. one copy per leg/RLC entity, and active/inactive state is determined by MAC CE.

· The network provides in RRC only one LCH cell restriction configuration per LCH, like in Rel-15. Changes to LCH cell restriction configuration is only possible via RRC.

· At PDCP duplication, application of the configured cell restrictions are not dynamically changed upon activation or deactivation of PDCP duplication beyond Rel-15. (FFS the case of CA duplication)

· The MAC CE signaling structure is either:


a.
Per DRB signaling with the activation status of the associated RLC entities, or


b.
All DRBs with the activation status of the associated RLC entities for each DRB
· A new LCID is used for the Rel-16 MAC CE controlling PDCP duplication.

This contribution compares two candidates of MAC CE structure.
2 Discussion
In RAN2#107, RAN2 agreed either a) per DRB signalling and b) all DRB signalling. Both MAC CEs are fixed-size. Since RAN2 did not decide whether the primary RLC is supported and deactivated yet, we could have slightly different sub-options. But we think the difference is not so big. We can directly decide which format is more appropriate. Figures 1 and 2 depict per DRB format and all DRB format, respectively.
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(a) Per DRB format assuming the primary RLC is not deactivated.
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(b) Per DRB format assuming the primary RLC can be deactivated.

Figure 1. Per DRB format of Duplication Activation/Deactivation MAC CE
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(a) All DRB format assuming the primary RLC is not deactivated.
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(b) All DRB format assuming the primary RLC can be deactivated.

Figure 2. All DRB format of Duplication Activation/Deactivation MAC CE

Table 1 compares signalling overhead between per DRB format and all DRB format. Less overhead implies that gNB could control the duplication more efficiently. The overhead could depend on the number of DRBs configured with PDCP duplication. The table shows that all DRB format has less overhead when more than or equal to 3 DRBs are configured with duplication. How many DRBs are configured with duplication in practice could be an issue. In our view, a number of IIOT service flows can be served by different DRBs.
Table 1. Signalling overhead of MAC CE.

	#of DRBs conf. with dup.
	1(a), 1(b) Per DRB format
	2(a) All DRB format without deactivation of primary RLC
	2(b) All DRB format with deactivation of primary RLC

	1
	2 bytes
	4 bytes
	5 bytes

	2
	4 bytes
	4 bytes
	5 bytes

	3
	6 bytes
	4 bytes
	5 bytes

	4
	8 bytes
	4 bytes
	5 bytes

	5
	10 bytes
	4 bytes
	5 bytes

	6
	12 bytes
	4 bytes
	5 bytes

	7
	14 bytes
	4 bytes
	5 bytes


Observation 1. All DRB format has less overhead when more than or equal to 3 DRBs are configured with PDCP duplication.
One could argue that for all DRB format, gNB should know the activation status of RLC entities whose activation status is not changed. It would be considered as not only a redundant signalling but also unnecessary coordination issue. But we see that MAC entity of gNB always know the activation status of all RLC entities which are controlled by the MAC entity itself. So, there is no critical impact. So we propose the all DRB format.
Proposal 1. All DRB format is used for Duplication Activation/Deactivation MAC CE. The detail format can be determined by outcome whether the primary RLC can be deactivated.
3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposal:
Proposal 1. All DRB format is used for Duplication Activation/Deactivation MAC CE. The detail format can be determined by outcome whether the primary RLC can be deactivated. 
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