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1	Introduction
In the revised WID of NR IIoT [1], the following scope relating to PDCP duplication enhancement has been identified:
	1. The detailed objectives for NR PDCP duplication enhancements are:
· Specify PDCP duplication with up to 4 RLC entities configured by RRC in architectural combinations including CA only and NR-DC in combination with CA [RAN2, RAN3].
· Specify mechanisms relating to dynamic control of how a set or subset of configured RLC entities or legs are used for PDCP duplication [RAN2, RAN3].
· Lower priority objective: Specify enhancements for more resource efficient PDCP duplication by enhancing PDCP duplication activation/deactivation mechanisms (e.g. MAC CE based or based on UE configurable criteria), provided that complexity increase is reasonable. Per-packet selective duplication can also be considered. [RAN2].
· Specify enhancements for more efficient DL PDCP duplication without impacting the UE, provided that gains can be confirmed with a reasonable complexity. [RAN3].
· Specify enhancements to address potential impacts of higher-layer multi-connectivity based on SA2 progress and request [RAN3].




It has been agreed that in Rel-16, up to 4 legs can be configured for duplication of a DRB. Furthermore, a new MAC CE is introduced to control the activation status of these legs in a dynamic manner. Rather than activating or deactivating duplication for a DRB entirely, a more flexible duplication can be achieved by allowing only a subset of legs to be activated, depending on e.g. instantaneous channel condition or QoS requirement. Nevertheless, in the running CRs of different specifications that we have been discussing on email since RAN2 #108, we have identified a few remaining issues about the MAC CEs for PDCP duplication. This paper correspondingly provides some of our views in this regard.
2	Discussion
2.1 	Remaining Issues on Rel-16 MAC CE
Basically, the MAC CE indicates the index of the DRB targeted by this MAC CE, as well as activation/deactivation for each of the RLC entities configured for the targeted DRB.
According to the Editor’s Notes, it is assumed that index i for RLCi field is determined by ascending order of logical channel ID of secondary RLC entities in MCG and SCG. We think this is reasonable to directly use the order of logical channel ID for such purpose, which is a simple way to format this MAC CE. Therefore we propose that:
Proposal 1: Confirm that index i for RLCi field of Rel-16 MAC CE is determined by ascending order of logical channel ID of secondary RLC entities in MCG and SCG.

On the other hand, to specify which DRB that such MAC CE is targeting at, currently the field of DRBdup Index is used, which is basically the index of DRBs that are configured with more than one legs for duplication. Hence, according to the currrent CR, such index of a DRB is not necessarily the same as its default DRB index, as it may depends on how many DRBs are configured with duplication in total. Potentially it seems beneficial in terms of overhead, but in fact there is no gain because the total number of bits required by this MAC CE does not change, and anyway 3 bits are reserved to cover the cases where all 8 DRBs are configured with duplication. Thus, we think this results in some unnessary complexity, where a DRB is associating to 2 different indices. From this point of view, we think it is better to use the full DRB index directly in the MAC CE, even if some DRBs are not configured with duplication.
Proposal 2: Full DRB ID is used to indicate the DRB targeted by Rel-16 MAC CE.
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2.2 	Usage of Rel-15 MAC CE
Another issue is whether Rel-15 MAC CE can be applied to switch ON/OFF of PDCP duplication supported in a Rel-16 fashion (i.e. up to 4 legs for a DRB), which is one of the FFS remained from agreements made in RAN2 #108 [3]: 
	RAN2 #108 Agreements:
R16 MAC CE for both leg selection and on/off
R15 MAC CE on/off (for R16 configurations) is FFS




From the perspective of gNB implementation flexibility, we should not preclude the possibility of using Rel-15 MAC CE to merely control activation/de-activation of PDCP duplication on a DRB. Note that even in Rel-16, it is still quite a common scenario where quite a few DRBs are configured with duplication, and each of them is configured with 2 legs only. This is prospective especially when UE capability is taken into account, so configuring two many legs per DRB is not feasible or desirable. In such scenario, using Rel-15 MAC CE could be more efficient. 
Additionally, it is also worth noting that we have made an agreement on per-leg initial state setting [3]:
	RAN2 #108 Agreements:
The initial state for each leg can be configured by RRC 




Hence, as the initial state of each leg can be configured by RRC, there is no ambiguity about whether each leg should be active or de-active when PDCP duplication is activated by Rel-15 MAC CE. Thus, for a DRB configured with duplication in Rel-16 fashion, when Rel-15 MAC CE is received for activation of its dupliaion, such DRB should always go to the initial state configured by RRC regardless of its instantaneous state in an absolute manner, and there should not depend on the current state. 
To summarize, if some legs other than the primary leg are already activated, a DRB should still always return to the initial state by activating/deactivating legs accordingly, when Rel-15 MAC CE indiacting duplication activation on this DRB is received. On the othe hand, the duplication of this DRB is deactivated, it should also be activated with the initial state in this case. When the received MAC CE asks it to de-activate duplication, then the DRB should turn off all secondary legs (but not the primary leg) always. From this perspective, we think Rel-15 MAC CE could be utilized as a “reset” command that always bring to a DRB’s legs to the initial state.
We must point out that, the intention is not to mandate that Rel-15 MAC CE must be applied whenever one wants to activate/deactivate PDCP duplication, but rather we think this is an implementation option that should be kept in Rel-16.
Proposal 3: Rel-15 MAC CE can be optionally used to activate/deactivate PDCP duplication configured in Rel-16. When a DRB is activated by Rel-15 MAC CE, it should always go to the initial state configured by RRC in any case.

3	Conclusions
This paper discusses our views on some of the remaining issues relating to Rel-16 and Rel-15 MAC CEs for PDCP duplication. In particular, we have the following proposals: 
Proposal 1: Confirm that index i for RLCi field of Rel-16 MAC CE is determined by ascending order of logical channel ID of secondary RLC entities in MCG and SCG.
Proposal 2: Full DRB ID is used to indicate the DRB targeted by Rel-16 MAC CE.
Proposal 3: Rel-15 MAC CE can be optionally used to activate/deactivate PDCP duplication configured in Rel-16. When a DRB is activated by Rel-15 MAC CE, it should always go to the initial state configured by RRC in any case.
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