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Reminder of the issue discussed at RAN3#117bis and RAN3#118
RAN2 has decided that to initialize the lower bound of the PDCP window RXDELIV in the UE, the gNB will send to the UE the multicastHFN-AndRefSN IE. This is necessary for the PDCP synchronization between the UE and the gNB. In the case of split gNB, the CU-CP will send this multicastHFN-AndRefSN IE to UE which should be derived from the value as known in the CU UP where the network PDCP entity is located. 
Therefore, the CU CP must be kept well synchronized with the CU UP about this multicastHFN-AndRefSN IE value so that it can give the right value to the UE whenever it sets up the MRB to the UE. This IE is mandatory when setting up this MRB.  

NOTE: gNB-CU CP does not need to give the exact value but at least a close value.

RAN3 discussed this point at last RAN3#116 meeting and agreed the following options:

· The gNB-CU-UP can provide the HFN and reference SN of an MRB in the MC BEARER CONTEXT SETUP RESPONSE message. 

· The gNB-CU-CP can trigger a MC Bearer Context Modification procedure to request the HFN and reference SN of an MRB. The gNB-CU-UP sends the HFN and reference SN in the MC BEARER CONTEXT MODIFICATION RESPONSE message. 

· The gNB-CU-UP can trigger a MC Bearer Context Modification Required procedure to provide the HFN and reference SN.
The third option above was added to cover the case of a first UE joining the multicast session in a gNB and this gNB needs to first setup the N3 shared delivery before receiving the first multicast packets. When the CU UP receive the first multicast packets, it can send the multicastHFN-AndRefSN IE towards the CU CP in the MC Bearer Context Modification Required so that the CU CP can initialize the UE. 
The issue discussed at RAN3#117bis is the case where the multicast session is deactivated at the time of UE joining or the multicast session may be active with a “pause” in the packet delivery. Then there is no packet delivered to CU UP and CU UP cannot send the value of the multicastHFN-AndRefSN IE towards the CU CP. CU CP can then not initialize the UE PDCP and set up the MRBs. If several UEs join during the session is deactivated, then they cannot be initialized as well. This means that for all these UEs the MRB resources cannot be setup before the MBS Session gets activated.
When the MBS session gets activated, CU UP would receive the first packet, trigger MC Bearer Context Modification Required, and CU CP suddenly needs to configure the resources for tens of UEs at the same time which takes time. The delivery is delayed.
Description of the user plane solution
Even when a MBS session is deactivated, the CU UP should be able to build the multicastHFN-AndRefSN IE towards the CU CP in order to not delay the MRB configuration setup for joined UEs. This means that it needs to receive at least some packets over N3mb even though the MBS session is deactivated and even if this packet does not contain actual multicast data payload. The MB UPF can just send G-PDU frames with no user payload including the RAN container (DL PDU INFORATION Type 0 frame of TS 38.415) with the MBS QFI SN set to the last value sent by MB-UPF.
The user plane solution just requires to liaise CT4 to ask CT4 to specify that when a new gNB joins the distribution tree while the MBS session is deactivated or is active with no packet to be sent, the MB-UPF sends an N3mb packet containing the last sent (or next to be transmitted) MBS QFI SN towards the new gNB without user data payload. 

Description of the control plane solution
At RAN3#117bis, a control plane solution was also proposed which is to send the MBS QFI SN of the last packet sent by MB-UPF over N3mb over control plane towards gNB. This means from MB-UPF to MB-SMF then to AMF then to gNB. 

As it was already commented this solution has however some major drawbacks:
1/ two separate mechanisms to initialize the PDCP SN: create a control plane mechanism (receive MBS QFI SN via distribution setup response) in addition to existing user plane mechanism agreed at last RAN3#116 (receive MBS QFI SN over N3mb, then sent to CU CP via the E1 Bearer Context modification required).

2/ makes CU CP do the job of CU UP redundantly by deriving the PDCP SN from receiving the multiple MBS QFI SN. This is not good.

3/ race condition: the time that the MBS QFI SN traverses the control plane path MB-UPF -> MB-SMF -> AMF -> gNB then some packets may have arrived at the MB-UPF sent over N3mb arriving earlier; they generate E1 bearer context modification required towards CU CP with now race condition for CU CP of which one to take to initialize the UE and risk of PDCP window initialization error.

4/ impacts N4 interface MB-SMF and MB-UPF: required N4 modification in addition to impact on RAN3 protocol.

Conclusion

Based on the above comparison between user plane solution and control plane solution, we have a preference for the user plane solution.
Proposal 1: agree the user plane solution and liaise CT4 to ask CT4 to specify that when a new gNB joins the distribution tree while the MBS multicast session is deactivated or the MBS multicast session is active but in pause (no packet to be sent), the MB-UPF sends an N3mb packet containing the last sent (or next to be transmitted) MBS QFI SN towards the new gNB without user data payload.
Proposal 2: agree the associated CR to TS 38.401 in [3] and the LSout to CT4 in [4].
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