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1. Introduction

In the last RAN2 meeting, the following agreements about duplication activation/deactivation MAC CEs for multiple legs PDCP duplication were achieved [1]:
	· R16 MAC CE for both leg selection and on/off

· R15 MAC CE on/off (for R16 configurations) is FFS


Besides, in the MAC running CR for IIoT, there are several editor’s notes relevant with the R16 duplication control MAC CE, which is named as duplication RLC activation/deactivation MAC CE. The corresponding editor’s notes are excerpted as follows [2]:

	Editor’s Note: 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. But it may need a confirmation.

Editor’s Note: How the ON/OFF of PDCP duplication is signalled is FFS. It may be specified in PDCP specification.

Editor’s Note: It is FFS whether full DRB ID is included in the MAC CE, instead of DRBdup Index.


In the PDCP running CR for IIoT, the rapporteur listed one open issue for PDCP duplication as follows:

	2. 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 will focus on the left FFS and the open issues, and discuss some issues about PDCP duplication activation/deactivation.
2. Discussion

In the last RAN2 meeting, it was agreed that the newly introduced R16 MAC CE can control leg selection and on/off state. However, it is still FFS whether we can reuse the R15 MAC CE to control the on/off state of DRBs configured with R16 multiple legs duplication. 
The R15 duplication activation/deactivation MAC CE contains eight D-fields, each of which indicates the activation/deactivation status of a specific DRB configured with PDCP duplication. In other words, the R15 MAC CE will control the on/off states for multiple DRBs simultaneously. When the R15 MAC CE is adopted to control R16 multiple legs duplication, each D-field=0 can be interpreted as ‘off’ state for a corresponding DRB. More specifically, if the DRB is configured with CA duplication, ‘off’ state means only the primary leg will be used. While for the DRB configured with CA+DC duplication, ‘off’ state means falling back to split bearer operation. However, how to interpret D-field=1 is not clear. For a DRB configured with R16 multiple legs duplication function, e.g. configured with four legs duplication, it involves various ‘on’ states: any two/three legs are activated or all four legs are activated. It is not sufficient to use one bit D-field to indicate a specific ‘on’ state.
Someone may argue D-field=1 in R15 MAC CE can be interpreted as the duplication state for the corresponding DRB is unchanged, e.g. UE ignores the D-fields equal to 1. Thus the purpose of R15 MAC CE used for R16 multiple legs duplication function is just for deactivation. In this case, the R15 MAC CE cannot be directly reused, since anyway the explanation about D-field needs to be redefined in R16.

Considering we have already introduced a more flexible R16 MAC CE for R16 duplication function, the motivation to reuse or redefine R15 MAC CE is quite odd. No obvious benefits are foreseen, but some side-effects exist. Based on the above analysis, we suggest R15 MAC CE is not expected to control PDCP duplication activation/deactivation if at least one DRB is configured with multiple legs PDCP duplication function. In the order words, R15 MAC CE is not used when at least one DRB is configured with moreThanTwoRLC IE, according to the current RRC running CR for IIoT.
Proposal 1: R15 MAC CE is not expected to control PDCP duplication activation/deactivation if at least one DRB is configured with PDCP duplication of more than two legs, i.e., R15 MAC CE is not used when at least one DRB is configured with moreThanTwoRLC IE.

Another issue is whether a full DRB ID or a DRB index field shall be included in the MAC CE. Since in the MAC CE, three bits will be used to indicate the activation/deactivation status for up to three secondary RLC entities. In order to keep byte alignment, at most five bits can be used to indicate the DRB information. In the current RRC spec, the range of DRB ID is from 1 to 32, which can be represented by five bits. Hence there is no problem to include a full DRB ID or a DRB index in the MAC CE. For simplicity, we can directly include full DRB ID in the MAC CE.
Proposal 2: Full DRB ID is included in the duplication RLC activation/deactivation MAC CE.

In the PDCP running CR for IIoT, the section for duplicate PDU discard is excerpted as follows:

	5.11.2
Duplicate PDU discard

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.


Based on the above texts, only when all secondary legs are indicated to be deactivated, the PDCP entity will indicate to all secondary legs to discard duplicated PDCP data PDUs. However, the network may deactivate one secondary leg because other remaining active legs are adequate to guarantee the performance requirements of the service, or the channel conditions of the serving cells associated with the deactivated leg are not good enough. In both cases, continuing transmitting the duplicated packets which are still stored in the deactivated secondary leg will cause a waste of radio resource. Hence, when a secondary leg is deactivated while PDCP duplication is still activated, we think the PDCP entity shall also indicate the deactivated leg to discard all duplicated packets.

Proposal 3: Discard duplicated PDUs when an RLC entity is indicated to be deactivated for duplication transmission.
3. Conclusion

In this contribution, we discussed some issues about duplication RLC activation/deactivation MAC CE, and made the following proposals:

Proposal 1: R15 MAC CE is not expected to control PDCP duplication activation/deactivation if at least one DRB is configured with PDCP duplication of more than two legs, i.e., R15 MAC CE is not used when at least one DRB is configured with moreThanTwoRLC IE.

Proposal 2: Full DRB ID is included in the duplication RLC activation/deactivation MAC CE.

Proposal 3: Discard duplicated PDUs when an RLC entity is indicated to be deactivated for duplication transmission.
4. Reference

[1]. R2-20xxxxx, Report of 3GPP TSG RAN2#108 meeting, Reno, USA.

[2].  R2-1916352, MAC Running CR for NR IIoT.
[3].  R2-20xxxxx, RRC Running CR for NR IIoT.
