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1	Introduction
In last RAN3 meeting, there is no progress on MBS session resource over F1/E1, the following conclusions are still from RAN3#110-e meeting:
About Shared F1-U tunnel:
Use a shared F1-U tunnel for PTM transmission of an MBS radio bearer for an MBS Session within one cell.
If multiple MBS radio bearers could be established for an MBS Session, a shared F1-U tunnel should be used for PTM transmission of these MBS radio bearers of the same MBS Session within one cell.
It is FFS whether a shared F1-U tunnel can be used for the same MBS Session established in multiple cells of the same DU.
Use non-UE associated F1/E1 procedures to setup the shared F1-U tunnel.
About F1-U transport establishment
Support the method that gNB-DU assigns the DL F1-U GTP-U tunnel info, provides it to gNB-CU-CP and then gNB-CU-CP forwards it to gNB-CU-UP.
 FFS if IP multicast method is supported or not.
About MBS Context
Provide the MBS Session id, Qos profile from gNB-CU to gNB-DU.
Provide the MBS Session id, Qos profile from gNB-CU-CP to gNB-CU-UP.
About MBS Bearer management
WA: MBS Bearer management procedure waiting for SA2/RAN2 progress.
About G-RNTI
WA: gNB DU assignes the G-RNTI, pending to RAN2 confirmation.
In this contribution, based on the email summary of last meeting[2], we provide further analysis and proposals on above FFSs of MBS context management over F1 and E1 interface.
[bookmark: _Ref178064866]2	Discussion
Open issue 1: Whether a shared F1-U tunnel can be used for the same MBS Session established in multiple cells of the same DU?
According to the email summary of last meeting[2], the opinions of companies are not consistent. The following are the advantages and disadvantages of the two options:
For single tunnel option, the following advantages can be foreseen:
· Resource efficient. Only one tunnel is useded for multiple cells within a gNB-DU.
· DU can minimize the transmission gap between cells.
· Reduce the signaling overhead in case of bearer setup or modification. A common MBS associated E1/F1 signaling is able to establish and modify the F1-U bearer 
For the second bullet, it is not logical. Since the channel condition over Uu interface is different for different cells, even though F1-U is shared, it does not mean that the transmission rate over Uu interface between different cells will be the same. For the third bullet, the parameters related to the F1-U tunnel mainly include tunnel address information and PDCP/SDAP configuration information. Once the information is configured, it is unlikely to change frequently. Therefore, only when the F1-U tunnel is setup, compared to the multiple tunnel option, it has a bit of information element saving, but this is a small impact on signaling overhead, especially for network interface.
For multiple tunnel option, the following advantages can be foreseen:
· Flow control for PTM transmission per cell is simpler.
· SDAP/PDCP configuration for PTM transmission per cell is more flexible.
For the second bullet, within the same DU, there may be no separate encryption and compression requirements for different cells, and for the same MBS session, the mapping relationship between flow and MRB may be consistent in most cases. Therefore, the flexibility issue of separate SDAP/PDCP configuration per cell is not big issue within a DU.
As mentioned above, in fact, the comparison point between the two options mainly is the saving of F1-U resources and the design complexity of flow control mechanism. That is, RAN3 needs to consider whether it is worth to introduce a complex flow control mechanism to save some F1-U resources?
Observation 1: The comparison point between the two options mainly is the saving of F1-U resources and the design complexity of flow control mechanism.
Also, according to the principle of LTE MBMS, for a MBMS session, EUTRAN needs to establish the corresponding MTCH logical entity per cell, which is the basic principle of SC-PTM mechanism. However, multi-cell transmission is used only in the form of MBSFN in LTE. 
In R17, the design idea of NR broadcast service basically reuses LTE SC-PTM mechanism. Therefore, from this point of view, it seems that the multiple tunnel option is more suitable for this design, and such a design can be applied to the various service requirements of R17 objective A, e.g, public safety, etc. 
On the other hand, in RAN2, some companies proposed MC-PTM mechanism, the design idea is basically in line with the single tunnel option, but it involves not only the shared resources of F1-U, but also the shared configuration over Uu interface. Even if only for shared F1-U tunnel, since it involves multi-cell shared PDCP/SDAP entity, it is also necessary for RAN2/3 to further consider the complexity of design, e.g, for multicast session, to ensure lossless, how to execute PDCP recovery in case of inter-cell handover, how to control the common PDCP sending window? And for broadcast session, RAN3 needs to consider how to deal with buffer of PDCP PDUs in case of the occurrence of congestion for a cell.
Therefore, for simplicity, it is proposed that the multiple tunnel option should be considered as baseline, while the multi-cell mechanism needs to be further studied in conjunction with other direction (e.g, MC-PTM) in RAN2.
Proposal 1: The F1-U tunnel option per MRB per cell should be considered as baseline.
Proposal 2: The shared F1-U tunnel option for multiple cells can be further studied in conjunction with other direction (e.g, MC-PTM) in RAN2.
Open issue 2: Whether IP multicast method is supported or not over F1-U?
According to the email summary of last meeting[2], the proponents of IP multicast transport think it has the following advantages:
· Resource efficient, that is, only one tunnel is needed for the corresponding MRB between different DUs. 
· Aligned with the transport mechanism over NG-U interface（IP multicast method + DL GTP-U Tunnel method） 
The opponents of IP multicast transport think it has the following disadvantages:
· Multiplexing DDDS from multiple DUs over this common GTP tunnel would create unnecessary complexity. 
· Different SDAP/PDCP configuration across DUs can’t be supported.
Based on the discussion of the last meeting, some companies explicitly opposed the IP multicast mechanism for F1-U, and some companies expressed uncertainty and thought more research was needed, including pending to RAN2, while only a very small number of companies supported the IP multicast mechanism over F1-U.
Considering that there are many issues in case of using IP multicast over F1-U, it is proposed for RAN3 to consider F1-U unicast tunnel option as the baseline solution, and then to further study the feasibility of IP multicast over F1-U after the discussion of RAN2 on MBS architecture design.
Proposal 3: RAN3 to consider F1-U unicast tunnel option as the baseline solution.
Proposal 4: The feasibility of IP multicast over F1-U can be further studied after the discussion of RAN2 on MBS architecture design.
Open Issue 3: Whether G-RNTI can be allocated by gNB-DU?
According to the email summary of last meeting[2], most companies think that G-RNTI Allocation should follows LTE SC-PTM mechanism, i.e, the G-RNTI is per cell, and the G-RNTI can be allocated in the gNB-DU. However, some companies expressed it is pending to RAN2. One company think that for MC-PTM mode, a same G-RNTI is used across multiple cells then it would be better that gNB-CU needs to coordinate the G-RNTI allocation for multiple cells.
At RAN3#110-e meeting, the way forward is:” gNB DU assignes the G-RNTI”. Given that most companies support this option, it is proposed for RAN3 to consider gNB-DU allocating G-RNTI per cell as the baseline.
Proposal 5: RAN3 to consider gNB-DU allocating G-RNTI per cell as the baseline solution.
Proposal 6: Other options（e.g, for MC-PTM）can be further studied after the discussion of RAN2.
3	Conclusion
In the previous sections we made the following proposals: 
Observation 1: The comparison point between the two options mainly is the saving of F1-U resources and the design complexity of flow control mechanism.
Proposal 1: The F1-U tunnel option per MRB per cell should be considered as baseline.
Proposal 2: The shared F1-U tunnel option for multiple cells can be further studied in conjunction with other direction (e.g, MC-PTM) in RAN2.
Proposal 3: RAN3 to consider F1-U unicast tunnel option as the baseline solution.
Proposal 4: The feasibility of IP multicast over F1-U can be further studied after the discussion of RAN2 on MBS architecture design.
Proposal 5: RAN3 to consider gNB-DU allocating G-RNTI per cell as the baseline solution.
Proposal 6: Other options（e.g, for MC-PTM）can be further studied after the discussion of RAN2.
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