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1 
Introduction


In this document, we present our view on the remaining issues:
· Issue 1. Support of N>1 for triggering ST based on retransmission grant
· Issue 2. Support of timer-based ST trigger
· Issue 3. Measurement gap
· Issue 4. Unlicensed spectrum 
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Discussion
Issue 1. Support of N>1 for triggering ST based retransmission grant

It has been argued that triggering ST based on just one failure is aggressive and it should be possible to trigger ST state based on multiple times of retransmission grant. 
If ST is long enough to endure multiple failures, it is possible to activate PDCP duplication based on Duplication (RLC) Activation/Deactivation MAC CE. Further, if one retransmission grant is lost, the counting of N will be unsynchronized between UE and the network, which results in undesirable unsynchronized ST state between UE and the network. Therefore, it is sufficient and safer to trigger PDCP duplication based on Duplication Activation/Deactivation MAC CE if multiple failures are allowed during ST time. 

In the meanwhile, if N>1 needs to be supported, it should be clearly specified how to count N by considering CA/DC duplication, interaction between the layers, and any possible loss of one retransmission grant, which may complicate the overall ST triggering mechanisms. 

Proposal 1. N>1 is not supported for ST triggering based on retransmission grant. 

Issue 2. Support of timer-based ST trigger
In has been proposed to introduce timer-based ST trigger to cope with a case that 1) the retransmission grant is lost or 2) the network wants to activate the PDCP duplication without any further retransmission. 
It is basically network’s responsibility to ensure that the transmission is successful especially in downlink. In order to guarantee that the retransmission grant is surely received by the UE, the network may do some action to increase the reliability of the PDCCH transmission, e.g., to provide multiple times of retransmission grants. Also, as pointed out during the email discussion, if the network doesn’t want any further retransmission but has to activate the PDCP duplication via PDCCH, it can provide only one PRB of UL grant so that the resource cannot be used for any transmission actually. 

So, in either case, we don’t think timer-based ST trigger is essential. In the meanwhile, we see there are various ways of triggering ST state based on the timer, which requires further discussion such as when and where to start/restart/stop the timer, what to do if the timer expires. For safe completion of this WI, we don’t think it is a good idea to add one more complicated behaviour on top of retransmission grant based ST trigger. 
Proposal 2. Timer-based ST trigger is not supported.

Issue 3. Measurement gap

During a measurement gap, the MAC does not perform UL transmission, monitor PDCCH, and receive on DL-SCH. Given that measurement gap can be up to 6ms, ST may be triggered due to measurement gap and/or during measurement gap, which does not activate PDCP duplication properly. It may be beneficial to have some exception handling with measurement gap such as prioritizing transmission over measurement gap or extra PDCP duplication activation based on the measurement gap. However, due to limited time for Rel-17, it would be better to be considered in Rel-18.
Proposal 3. Measurement gap related enhancement is not supported in Rel-17.
Issue 4. Unlicensed spectrum
In unlicensed spectrum, the UE by itself selects a HARQ process. Accordingly, the network may not know the exact HARQ process ID for which the retransmission grant is provided in order to activate a PDCP duplication. It has been proposed to provide retransmission grant on a CG instead of a HARQ. However, it impacts DCI design in RAN1 so cannot be an option at this stage. Alternatively, only one HARQ process can be assigned to one CG configuration or the network may provide retransmission grant to all possible HARQ processes, which seems not the best from the scheduling perspective. In our view, the only reasonable way is to activate PDCP duplication by MAC CE, i.e., not by retransmission grant. It means that there may be some implementation restriction such that traffic having strict ST requirement is not served on unlicensed spectrum but anyway it is up to network decision. Given all this situation, it may be good to clearly state that the retransmission grant based PDCP duplication activation is only supported for licensed spectrum operation.
Proposal 4. PDCP duplication activation based on the retransmission grant is only supported on licensed spectrum. 
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Conclusion
In this document, we present our view on four remaining issues and propose that:
Proposal 1. N>1 is not supported for ST triggering based on retransmission grant. 

Proposal 2. Timer-based ST trigger is not supported.

Proposal 3. Measurement gap related enhancement is not supported in Rel-17.
Proposal 4. PDCP duplication activation based on the retransmission grant is only supported on licensed spectrum. 
