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Introduction

For PDCP duplication enhancement in NRIIOT, we still have remaining issues below for FFS

Whether to support R-15 MAC CE to activate/deactivate the PDCP duplication with multiple copies [1]
Whether to discard duplicate PDCP PDU when one of RLC entities is deactivated in the case of PDCP duplication with multiple copies [1]
One is raised via online discussion in RAN2#108 meeting , and the other one is raised from email discussion for running CR of 38.323. Each issue shall be improved in this meeting,  thus the intention of this contribution is to share our views on above two issues.
Discussions
The application of R-15 MAC CE for enhanced PDCP duplication

In rel-15, the PDCP duplication MAC CE is designed for PDCP duplication with two copies, the detail structure is shown as below:
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Fig.1 Duplication activation/deactivation MAC CE

The Di field ‘1’ indicates that the corresponding PDCP duplication of this DRB is activated, otherwise, the PDCP duplication of this DRB is deactivated. However, assuming R15 MAC CE can be applied for the case of Rel-16 PDCP duplication with more than 2 copies, the meaning of indication ‘1’ of Di field is ambiguous since UE have no idea how many RLC entities shall be activated.

Observation 1: For the PDCP duplication with more than 2 RLC entities, in case the Di field of Rel-15 MAC CE is set to 1, it is not clear how many RLC entities shall be activated..

Based on observation 1, without any enhancements of R-15 MAC CE for PDCP duplication with multiple copies, only one scenario where using of R-15 PDCP duplication activation/deactivation MAC CE will not cause any ambiguities to R-16 PDCP duplication, i.e deactivating PDCP duplication for all configured DRB.

Observation 2: For the DRB configured with PDCP duplication with more than 2 RLC entities, the Rel-15 MAC CE can only be used for the deactivation of PDCP duplication.

Considering without any enhancement, the R-15 MAC CE only can be applied for one scenario mentioned above while R-16 MAC CE have a full capability to activate/deactivate the PDCP duplication with more than 2 copies. For minimizing the change of the current CR, We propose that:

Proposal 1: If PDCP duplication with more than 2 RLC entities is configured for any DRB, the Rel-15 PDCP duplication activation/deactivation MAC CE shall not be used.

Discard duplicate PDCP PDU
In rel-15, we have already defined the following PDCP PDU discard procedure

------------------------------ From 38.323f60 ---------------------------------------

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 two associated AM RLC entities:

-
indicate to the other AM RLC entity to discard the duplicated PDCP Data PDU;

-
if the deactivation of PDCP duplication is indicated:

-
indicate to the secondary RLC entity to discard all duplicated PDCP Data PDUs.

 ----------------------------- From 38.323 f60 --------------------------------------------
Once the PDCP duplication is deactivated, the secondary RLC entity shall discard all duplicated PDCP data PDUs. Not similar with R-15, there maybe more than 2 RLC entities associated with one PDCP entity. For PDCP duplication with more than 2 copies, except for deactivation of PDCP duplication, one of the configured RLC entities can be deactivated for PDCP duplication by R-16 MAC CE. It is an issue whether to indicate to the RLC entity who is deactivated by R-16 MAC CE to discard all PDCP data PDUs.  

In [1],  several companies said that this is a quite similar behavior with deactivation of PDCP duplication in R15. In our understanding, deactivation of RLC entity is not equal to the deactivation of PDCP duplication. In rel-16, a new MAC CE duplication RLC activation/deactivation MAC CE is introduced as shown in fig.1
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Fig.1 Duplication RLC acitvation/deactivation MAC CE

According to the instruction of this MAC CE, one RLC entity can be deactivated under the following scenarios:

1: Deactivate one or more RLC entities without any status change to other RLC entities, i.e: the RLC field [RLC2,RLC1, RLC0] 111 change to 110, the RLC0 is deactivated

2: Switch the activated RLC entities, i.e the RLC field [RLC2,RLC1, RLC0]  100 change to 010

For scenario 1, the intention of NW is to decrease the number of activated path for saving the resources if the remaining path  is able to provide enough transmission reliability. This intention is totally similar with the deactivation of PDCP duplication in R-15, thus it is benefit for saving resources that the duplicate PDCP PDU within the deactivated RLC entities is discarded.

However, for scenario 2, the intention of NW is to change a path with a lower transmission performance to another path with a perfect transmission performance. This intention is totally different from the R-15 deactivation behavior, that means, if the duplicate PDCP PDU is discarded once the RLC entity is deactivated, the performance of these PDCP PDU transmission will be deteriorated more seriously since the copies of these PDU is decreased.
Observation 3: It is beneficial from discarding the duplicate PDCP PDU if the deactivation of the associated RLC entity is for decreasing the number of activated RLC entities. For other cases , discarding of duplicate PDCP PDU may deteriorate the transmission performance of these PDCP PDU.

Based on observation 3,  we suggest for scenario 1, the duplicate PDCP PDU can be discarded for saving the transmission resources, for other cases, it is benefit for UE to preserve the duplicated PDU into deactivated RLC entities. Thus :we propose that:

Proposal 3: If one or more RLC entities are deactivated simultaneously and the status of other associated RLC entities is not changed, discard the duplicate PDCP PDU in these RLC entities. 
Conclusion 

Based on above analysis,  we propose that:

Observation 1: For the PDCP duplication with more than 2 RLC entities, in case the Di field of Rel-15 MAC CE is set to 1, it is not clear how many RLC entities shall be activated..

Observation 2: For the DRB configured with PDCP duplication with more than 2 RLC entities, the Rel-15 MAC CE can only be used for the deactivation of PDCP duplication.

Proposal 1: If PDCP duplication with more than 2 RLC entities is configured for any DRB, the Rel-15 PDCP duplication activation/deactivation MAC CE shall not be used.

Observation 3: It is beneficial from discarding the duplicate PDCP PDU if the deactivation of the associated RLC entity is for decreasing the number of activated RLC entities. For other cases , discarding of duplicate PDCP PDU may deteriorate the transmission performance of these PDCP PDU.

Proposal 3: If one or more RLC entities are deactivated simultaneously and the status of other associated RLC entities is not changed, discard the duplicate PDCP PDU in these RLC entities. 
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