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1 
Introduction


In Post 116-e email discussion, it has been discussed how to handle the CG resources so that CG resources are not used while the PDCP duplication is deactivated. In summary report [R2-2200003], it has been proposed:
Proposal 1-1 (10/18): To provide radio resources on the legs used for PDCP duplication and to guarantee CG resources are not used outside of Survival Time, RAN2 to discuss whether a CG can be considered deactivated outside of Survival Time and activated in Survival Time. Other variants FFS. 

Proposal 1C (11/18): RAN2 to discuss whether CG type-2 and DG based solutions can be used as a supplement to provide radio resources on the legs used for PDCP duplication in Survival Time.
In this document, it is presented why implicit coupling is not necessary between activation/deactivation of CG and PDCP Duplication for ST.
2
Discussion
ST state is hardly predictable but requires very quick reaction such as activation of PDCP duplication when ST state is triggered. In order to use the CG immediately after the sudden activation of PDCP duplication, it is likely that the CG associated with the PDCP duplication are configured in advance. With a concern that the CG resources are wasted if it is pre-configured and kept activated even while PDCP duplication is not activated, it has been discussed whether to activate or deactivate the CG depending on the PDCP duplication status. 

For PDCP duplication, PDCP duplicates a PDU and submits the duplicated one only while the PDCP duplication is activated. In other words, if PDCP duplication is deactivated, PDCP no longer submits the duplicated PDU to the lower layers. Accordingly, no new PDCP PDU will be transmitted even if the CG is kept activated after PDCP duplication deactivation. There can be a MAC PDU stored in the HARQ buffer associated with the CG. However, it will not be automatically transmitted unless it is de-prioritized or LBT failed. Even if it is automatically transmitted, it can be stopped by the network based on the Acknowledgement. Therefore, there is no problem in keeping the CG activated after PDCP duplication deactivation.

Observation 1. After PDCP duplication is deactivated, PDCP no longer submits duplicated PDU to lower layers even if CG is kept activated. 
Rather, we see a problem if CG is deactivated when exiting ST state because it requires activation of CG when entering ST state later. Given that grant for CG retransmission and CG activation/deactivation are both addressed by CS-RNTI but differentiated only by NDI value, they cannot come concurrently. Given that survival time could be very short such as 0.5ms, it may be challenging for the UE to receive two times of PDCCH within such a short time interval. It would be safer to keep the CG activated for any possible ST state that comes later. 
Observation 2. It may be challenging to activate CG and activate PDCP duplication concurrently when entering to ST state..
With observation 1 and 2, we see no benefit of deactivating CG upon PDCP duplication. Nevertheless, if CG needs to be deactivated for some reason, there is no urgency to deactivate CG coupled with PDCP duplication deactivation, hence it is sufficient to deactivate CG based on CG deactivation command. The only benefit of CG deactivation upon PDCP duplication deactivation is saving one more PDCCH, i.e., reduced signalling overhead, which is not the essential enhancement to be considered.
It should also be noted that there was a similar discussion when introducing PDCP duplication in NR: whether to have a coupled operation between SCell status and PDCP duplication status. In detail, it was discussed whether to activate SCell when PDCP duplication is activated and/or to deactivate PDCP duplication when all associated SCells are deactivated. RAN2 concluded in RAN2#101bis that: 
· Leave the coordination of activation deactivation of SCell and duplication to network implementation. Can capture something in Stage-2. 

The rationale behind this agreement is that the network knows when PDCP duplication is activated and it is network’s responsibility to keep the associated SCell activated so that the resources on SCell is available when PDCP duplication is activated. 
Proposal. Activation and deactivation of CG is not implicitly performed based on PDCP duplication activation and deactivation. As in the legacy, CG is activated and deactivated based on CG activation/deactivation command, i.e., not by PDCP duplication activation/deactivation.
3
Conclusion
In this document, we presented our view on the need for coupled operation between CG activation/deactivation and PDCP duplication activation/deactivation. With two observations below,

Observation 1. After PDCP duplication is deactivated, PDCP no longer submits duplicated PDU to lower layers even if CG is kept activated. 
Observation 2. It may be challenging to activate CG and activate PDCP duplication concurrently when entering to ST state..

We propose that:

Proposal. Activation and deactivation of CG is not implicitly performed based on PDCP duplication activation and deactivation. As in the legacy, CG is activated and deactivated based on CG activation/deactivation command, i.e., not by PDCP duplication activation/deactivation.

