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Reminder of the issue discussed at RAN3#117bis and RAN3#118
At the last RAN3#117bis and RAN3#118 meetings, the following item was agreed to be continued:

Continue discussion on MRB PDCP wrap around (see R3-225721/5722) at next meeting
The issue arises from the agreement taken in RAN2 that MRB PDCP COUNT shall not wrap around. 
TS 38.300 currently foresees deployments with networks synchronized by implementation means if minimization of data loss is required:
For 5GC Shared MBS traffic delivery an MBS Session Resource comprises one or several MRBs. If minimisation of data loss is applied for a given MRB, synchronisation of allocation of PDCP COUNT values is applied by either or a combination of the following methods:

-
derivation of the PDCP COUNT values by means of a DL MBS QFI Sequence Number provided on NG-U. Synchronisation in terms of MBS QoS flow to MRB mapping and PDCP SN size of the corresponding MRB among gNBs are achieved by means of network implementation.

In such deployments, the PDCP COUNT of an MRB is basically computed in the gNB by taking the sum of the MBS QFI SN of MBS QoS flows which are mapped onto that MRB. The PDCP COUNT could therefore wrap around before the MB-UPF could even detect any MBS QFI SN wraps around at the MB-UPF.
This paper tries to identify a solution for this problem.
Description 

At last RAN3#117bis meeting a solution was proposed in [3] to this issue which is gNB creating temporary duplicated MRB near wrap around. But this solution has two main issues:

· It may not always work because the number of MRBs per UE is limited and there may be no MRB space available. A robust solution should instead work for all cases. 
· In addition, this solution has the problem that in order to maintain strict in sequence delivery, it requires to buffer the first packets on the new MRB at the time of switching which introduces delay. This is due to the fact that packets sent to UE over old MRB must be all acknowledged before new packets can arrive at the UE.
The PDCP COUNT of an MRB is basically computed in the gNB by taking the sum of the MBS QFI SN of MBS QoS flows which are mapped onto that MRB.

The gNB has therefore little control to avoid that the PDCP COUNT wraps around because it does not really control its setting but instead the MB-UPF controls the setting through the different MBS QFI SN of MBS QoS flows.

Therefore, we think that the only robust solution can be to act in the MB-UPF before it is too late.

For example, the MB-UPF could reset the MBS QFI SN of the MBS QoS flows when the MRB PDCP is nearing the wrap around but before this MRB PDCP wrap around happens. One way for the MB-UPF to “anticipate” the MRB PDCP wrap around can be to consider the worst case scenario that all the MBS QoS flows would be mapped to the same MRB and compute the sum of the MBS QFI SN of all the MBS QoS flows of the MBS session and compare this to a threshold close to wrap around.
The drawback of such a reset solution in MB-UPF is that the PDCP COUNT would suddenly restart to zero also from current value but two conditions can solve this problem:
· When MB-UPF resets the MBS QFI SN the gNB performs release/add of the MRB to reinitialize the MRB PDCP COUNT.
· The MB-UPF makes the reset coincide with a deactivation period so that the MRB release/add does not impact negatively the UE.

Observation 1: the issue of PDCP wrap around can be solved by MB-UPF resetting the MBS QFI SN of MBS QoS flows at deactivation time and gNB reinitializing the PDCP COUNT with release/add of the MRB.
The following sequence of events can apply:
1) the multicast session enters deactivated state in MB-UPF (either MB-UPF detects inactivity or the deactivation is triggered from AF through MB-SMF).
2) the MB-UPF detects that PDCP is nearing wrap around e.g. by summing up the MBS QFI SN of all MBS QoS flows of the MBS session.
3) the MB-UPF resets the MBS QFI SN and informs the MB-SMF.
4) the MB-SMF indicates the Reset in the NGAP Multicast Deactivate Request to gNB.
5/ gNB performs MRB release/add and re-initializes the PDCP COUNT to zero. 

The proposed scheme is illustrated below:
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Figure 1: CN initiated Reset and release/Add of the MRB before PDCP COUNT wrap around
The above solution has minimum impact to the system.
Proposal 1: it is proposed that RAN3 discusses the above solution for solving the issue of MRB PDCP wrap around.
Conclusion

This paper has investigated the pending issue of MRB PDCP wrap around and proposes RAN3 to discuss the possibility for MB-UPF to reset the MBS QFI SN of the QoS flows and trigger gNB to release/add MRB at deactivation time.

Proposal 1: it is proposed that RAN3 discusses the above solution for solving the issue of MRB PDCP wrap around.
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