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Introduction
In RAN2#108 meeting, following was agreed regarding duplication activation/deactivation MAC CE:
	For PDCP duplication controlling MAC CE format, per DRB signaling with the activation status of the associated RLC entities should be adopted in Rel-16.
R16 MAC CE for both leg selection and on/off
R15 MAC CE on/off (for R16 configurations) is FFS



In email discussion “[108#52][IIOT] Running CR 38.323”, one open issue is whether to discard duplicated PDUs when an RLC entity is indicated to deactivate PDCP duplication (but PDCP duplication is still activated). 
In this contribution, we discuss the remaining issues in PDCP duplication enhancements.
Discussion
Duplication activation/deactivation MAC CE
Rel-16 duplication activation/deactivation MAC CE is shown below, according to MAC running CR [1]: 


Figure 6.1.3.Y-1: Duplication RLC Activation/Deactivation MAC CE
In the MAC CE, DRBdup index field indicates the DRB for which the MAC CE applies to. One FFS is whether full DRB ID is included in the MAC CE, instead of DRBdup Index, which is the ascending order of the DRB ID among the DRBs configured with PDCP duplication and with RLC entity(ies) associated with this MAC entity. Given that DRBdup index is defined according to field Di of Rel-15 Duplication activation/deactivation MAC CE (Di: This field indicates the activation/deactivation status of the PDCP duplication of DRB i where i is the ascending order of the DRB ID among the DRBs configured with PDCP duplication and with RLC entity(ies) associated with this MAC entity), it is straightforward to use DRBdup Index instead of full DRB ID in Rel-16 duplication activation/deactivation MAC CE. In addition, a full DRB ID has the length of 5 bits, which removes the reserved bits in Rel-16 MAC CE. Therefore using DRBdup Index has the benefit of better future extensibility. 
[bookmark: Proposal_Dup]Proposal 1: RAN2 to confirm that DRBdup Index is used in Rel-16 duplication activation/deactivation MAC CE.
Another open issue is whether Rel-15 MAC CE can turn on and off PDCP duplication with more than 2 RLC entities (Rel-16 configurations). In RAN2#108 meeting, one of the main reasons to select the per DRB approach (as in current MAC running CR) instead of all DRB approach (similar to Rel-15 MAC CE) is to minimize the network coordination. Using Rel-15 MAC CE to turn on and off Rel-16 PDCP duplication configurations is not consistent with the agreement of per DRB MAC CE due to the required network coordination. In addition, per DRB approach was agreed in RAN2#108 meeting with the understanding that signaling overhead of multiple Rel-16 MAC CEs is not an issue. Therefore there is no clear benefit of using Rel-15 MAC CE to turn on and off Rel-16 PDCP duplication configurations.
[bookmark: Proposal_R1516]Proposal 2: Rel-15 MAC CE is not used to turn on and off Rel-16 PDCP duplication configurations.
	Duplicate PDU discard upon RLC entity deactivation 
Duplicate PDU discard is captured in the latest PDCP running CR as below:
	For the PDCP entity configured with pdcp-Duplication, the transmitting PDCP entity shall:
-	if the successful delivery of a PDCP Data PDU is confirmed by one of the associated AM RLC entities:
-	indicate to the other AM RLC entities to discard the duplicated PDCP Data PDU;
-	if the deactivation of PDCP duplication is indicated:
-	indicate to the RLC entity other than the primary RLC entity to discard all duplicated PDCP Data PDUs.



As pointed out in email discussion “[108#52][IIOT] Running CR 38.323”, one case is missing: RLC entity(ies) for duplication is (are) deactivated, while PDCP duplication is still activated, i.e. there are RLC entity(ies) other than primary RLC entity still activated. Before discussing how to capture the case, it is useful to investigate the terminologies related to the deactivation of PDCP duplication. In MAC running CR [1], handling of deactivation is specified as below:
	The MAC entity shall for each DRB configured with PDCP duplication:
   …
1>	if a Duplication Activation/Deactivation MAC CE is received deactivating the PDCP duplication of the DRB:
2>	indicate the deactivation of PDCP duplication of the DRB to upper layers.
…
1>	if a Duplication RLC Activation/Deactivation MAC CE is received deactivating PDCP duplication for associated RLC entities of a DRB configured with PDCP duplication:
2>	indicate the deactivation of PDCP duplication over the indicated secondary RLC entity(ies) of the DRB to upper layers.


It can be seen that for Rel-15 MAC CE, the terminology of “deactivation of PDCP duplication of the DRB” is used, while for Rel-16 MAC CE, the terminology of “deactivation of PDCP duplication over the indicated secondary RLC entity(ies)” is used. To keep consistency between MAC and RLC specification, the same terminology can be used in PDCP specification. The change to Duplicate PDU discard is as follows:
	For the PDCP entity configured with pdcp-Duplication, the transmitting PDCP entity shall:
-	if the successful delivery of a PDCP Data PDU is confirmed by one of the associated AM RLC entities:
-	indicate to the other AM RLC entities to discard the duplicated PDCP Data PDU;
-	if the deactivation of PDCP duplication of the DRB is indicated:
-	indicate to the RLC entity other than the primary RLC entity to discard all duplicated PDCP Data PDUs.
-	if the deactivation of PDCP duplication over secondary RLC entity(ies) is indicated:
-	indicate to the deactivated RLC entity(ies) to discard all duplicated PDCP Data PDUs.


[bookmark: Proposal_Discard]Proposal 3: Duplicate PDU discard should consider the case that PDCP duplication over secondary RLC entity(ies) is indicated.
Conclusion
[bookmark: _GoBack]In this contribution, discuss the remaining issues in PDCP duplication enhancements, and propose the following:
Proposal 1: RAN2 to confirm that DRBdup Index is used in Rel-16 duplication activation/deactivation MAC CE.
Proposal 2: Rel-15 MAC CE is not used to turn on and off Rel-16 PDCP duplication configurations.
Proposal 3: Duplicate PDU discard should consider the case that PDCP duplication over secondary RLC entity(ies) is indicated.
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