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1. Introduction
Last meeting we discussed the “wrap around” problem for another time still could not converge. This paper lists three possible options to solve this problem, as well as their pros and cons.
2. Discussion
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]Option 1:
[bookmark: _GoBack]The most straightforward solution is that, to enhance the E1AP spec to enable the gNB-CU-CP to instruct the gNB-CU-UP to perform the distinguishing between the packets with high count and low count. The gNB-CU-UP should also report to the gNB-CU-CP when the PDCP count is near (2³² − 1), which is already supported in current E1AP spec.
This solution was ever criticised as it may cause out-of-sequence delivery. However we do not consider it as important, because this problem also exists for unicast and we have never tried to solve it.
The real drawback of this option, which has been pointed out as well, is the waste of one MRB ID. That is to say, NG-RAN should reserve one MRB ID (and one LCID) per UE in case of wrap-around handling. Reserving more MRB IDs (and LCIDs) is not necessary anyway, as it is extremely rare for multiple MRBs to wrap around simultaneously. After all, reserving one MRB ID (and one LCID) per UE has very little impact, as it reduces the space of MRB IDs (and LCIDs) from e.g. 16 to 15. This is only a minor change.
(There is no impact on the UE, since the UE will regard the old MRB and the new MRB as two unrelated MRBs, which is totally legacy behaviour.)
Option 2:
Another solution, which was raised in RAN3#119-bis, aims to solve the problem by the collaboration of MB-UPF, MB-SMF gNB-CU-CP and gNB-CU-UP: the MB-SMF periodically instructs the MB-UPF and gNB to reset the MBS SN over N3mb, and then the gNB reset the PDCP COUNT over Uu accordingly. Since the MB-SMF does not know the flow-to-MRB mapping, it has to perform such operation in a relatively radical way, e.g. whenever there are near 2³² packets delivered over a given multicast session, it should reset the MBS SN over N3mb. Moreover, N4 interface should also be enhanced so that the MB-UPF can notify the MB-SMF that the number is near 2³².
The main drawback of this option is that, releasing and adding QoS flows will obviously disrupt packet delivery. Ideally it can be performed when there are temporarily no packets delivered over this session, but such opportunity may not be always available. Another drawback is that this option affects too many interfaces and requites coordination among 3GPP WGs.
Option 3:
Yet another solution, which was raised in RAN3#121, partly revises our previous agreement that the entire PDCP count should be derived according to the MBS QFI SN: The PDCP count should either be the value we agreed before, or that value plus 2³¹ modulo 2³², so that each packet can be delivered simultaneously through two MRBs (one with MSB=0 and the other with PDCP MSB=1). During the period of such simultaneously delivery, the gNB reconfigures every UE in order to change the MSB of PDCP count from 1 to 0.
The main drawback of this option is that, since different gNBs may have different PDCP count for one given MRB even if its mapped QoS flow list is the same, gNBs has to change how PDCP count is calculated (either explicitly or implicitly) during the handover procedure. As the result, even aggregated gNBs has to be enhanced (as handover may take place between it and a split gNB). Moreover, “different gNBs may have different PDCP count” itself contradicts with RAN2’s previous agreement.
Brief summary:
	
	Option 1
	Option 2
	Option 3

	Impact on CP/UP-split gNB
	New IE needed in E1AP
	New IE needed in many interfaces
	New IE needed in many interfaces

	Impact on aggregated gNB
	No impact
	New IE needed in many interfaces
	New IE needed in many interfaces

	Impact on core network
	No impact
	New IE needed in many interfaces, including the MBS part of N4
	No impact

	Other drawback
	One MRB ID per UE should be reserved.
	Not available if the service keeps active for weeks.
	Contradicts with RAN2’s agreement that PDCP count should be the same if minimising data loss.



Our opinion:
Every option is acceptable for us, but we still prefer Option 1 since its drawback is minor compared with the other two options.
Proposal: We propose RAN3 to adopt one solution among the three. Our preference is Option 1, i.e. by temporarily configuring one duplicating MRB.
3. Conclusion
Proposal: We propose RAN3 to adopt one solution among the three. Our preference is Option 1, i.e. by temporarily configuring one duplicating MRB.
We drafted a CR for Option 1 accordingly.
4. Reference
[1] R3-235413; Correction on MRB PDCP count “wrap around” problem; CATT.


1
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: _Hlk493690069][bookmark: _Hlk493690070]R3-235412
