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In the RAN#86 meeting, a new Work Item on NR Multicast and Broadcast Services was approved [1], with the objective on PTP and PTM as:
	· Specify support for dynamic change of Broadcast/Multicast service delivery between multicast (PTM) and unicast (PTP) with service continuity for a given UE [RAN2, RAN3]


In RAN3#109e meeting [2], the following agreements were made for PTP and PTM:
	· Use existing NG-RAN architecture to support NR MBS.
· No MCE entity/node in RAN architecture.
· gNB makes the decision on using PTP or PTM over the radio.
· No SYNC protocol for this release.
· MBS Session Resources: the term to denote NG-RAN resources for control and delivery of MBS user data, to be used on NG, Xn, F1 and E1.
· WA: use “PTP” and “PTM” over the radio: definitions of “PTP” and “PTM” in RAN3 are pending until basic RAN1/2 decisions are made.


Besides, some open issues are left for further discussion on PTP and PTM:
	· Further discussion is needed on how PTP/PTM decision process would impact intra-gNB communication in case of disaggregated gNBs.
· Whether assistance information is needed for the PTP/PTM decision from 5GC is FFS.
· Further discussion on F1-U is pending RAN2 discussion on PTP/PTM radio protocols


In this contribution, we first give a summary on the RAN2 progress on L2 architecture, and then further discuss the PTP/PTM decision process including decision maker and F1 impact.
2. Discussion
2.1 L2 architecture for MBS 
According to the email discussion of Post111-e][904][MBS] L2 Architecture in RAN2, there seems to be a clear majority think that at least PDCP can be the anchor for PTP and PTM dynamic switch. Furthermore, most of companies support the split-like bearer architecture for MBS. Based on these process, the following architecture can be used for PTP/PTM dynamic switch in NR.
[image: ]
Figure 1: Architecture for PTM/PTP dynamic switch
Seen from Figure 1, the gNB can make a decision between PTP and PTM for MBS delivery. For each MBS UE, the MBS data scheduled by PTP and PTM can be converged into a shared PDCP entity where reordering and duplication detection are performed.  
Proposal 1: RAN3 to discuss PTP/PTM dynamic switch based on the Shared PDCP L2 architecture.
2.2 Decision maker for PTP and PTM switching
With a shared PDCP entity and separated RLC entities for PTM and PTP, whether CU or DU makes the decision on dynamic switch between PTP and PTM, there are three options:
· Option 1: gNB-CU based PTP and PTM switch
· Option 2: gNB-DU based PTP and PTM switch
· Option 3: gNB-CU indicates the allowed delivery methods, gNB-DU makes decision among the allowed ones
In table 1, we compare these three options:
Table 1 Comparison for PTP and PTM switching
	Assistance information for switch
	Option 1
	Option 2
	Option 3

	Layer 1 related information 
	Additional F1 interactions for layer 1 related information between CU and DU, resulting in latency for mode switching.
 
	Layer 1 information in real time.

	Layer 1 information in real time.


	RRC related information
	RRC anchor & Radio resource manager.

	FFS if F1 interactions for RRC related information and mode switching notification needed. 
	FFS if F1 interactions for RRC related information and mode switching notification needed. 
F1 signalling to indicate allowed delivery mode is needed


As it was agreed in last meeting that The F1AP UE context should contain MBS context information, both CU and DU is aware of how many UEs are interested in the same MB Session. Seen from table I, option 2 is slightly preferable due to switching latency for cases that the mode switching is mainly determined based on layer 1 related information (e.g. beam or channel conditions) besides the involved UE number. For example, if several UEs in a MBS group can be covered by one wide beam, PTM transmission is possible and more efficient, otherwise, PTP transmission with narrow beams may be used. 
Proposal 2: gNB-DU makes the decision on the dynamic switch between PTP and PTM.
2.3 F1 impacts for PTP and PTM switching
Based on proposal 2, i.e. gNB-DU makes a decision on PTP/PTM switch, we will discuss what information are needed for PTP and PTM switching. In order to utilize the radio resources in an efficient way, the following information can be considered:
1) L1 measurement report (e.g. beam or channel conditions)
2) UL feedback (e.g. L1 feedback or L2 feedback, which depends on RAN2)
3) The number of UEs receiving or interested in MBS service
For first bullet, gNB-DU can get real-time L1 measurement report via the legacy procedure thus no F1 standard impact for this case. For the second bullet, UL feedback is under RAN2’s discussion which may include L1 feedback or PDCP feedback. If L1 feedback is used for PTP/PTM decision, gNB-DU can get it indirectly and need no F1 interactions. While if PDCP feedback for MBS is needed, gNB-DU need get this information from gNB-CU via F1 interface. For the third bullet, the number of UEs receiving or interested in MBS service can be obtained by gNB-DU from CN through the MBS session establishment procedure, there is no F1 impacts as well.
Observation: There are no additional F1 impacts to obtain most of the information (including L1 measurement report, L1 feedback and the number of UEs receiving or interested in MBS service) for PTP/PTM decision.
Proposal 3: If PDCP feedback is supported (pending to RAN2) and needed to be considered for PTP/PTM switching, the gNB-CU should provide the corresponding info to the gNB-DU via F1 interface.
Based on RAN2 email discussion [Post111-e][904][MBS] L2 Architecture, the configuration of MBS bearer is FFS. From our view, there are different options to be used to support PTP and PTM switching over the radio:
· Option 1: Use RRC signalling to reconfigure PTP/PTM
· Option 2: Use RRC signalling to pre-configure PTP/PTM + MAC CE/DCI to activate one
· Option 3: UE unawareness of the dynamic switch, but need UE monitors PTP and PTM simultaneously 
If option 1 is used, RRC-based PTP/PTM reconfiguration should be interacted between gNB-CU and gNB-DU via F1 signalling. The more frequently the decision, the greater the F1 signalling overhead. If option 2 is adopted, F1 signalling is required for PTP/PTM pre-configuration but no F1 impact is needed by using MAC CE/DCI for mode switch. For option 3, it is obviously no F1 interface impact. Accordingly, Different options have different impacts on F1 interface, which depends on RAN2’s decision. Therefore, RAN3 can wait for RAN2’s progress before discussing the impacts on F1 interface on how to inform UE about the decision on PTP/PTM.
Proposal 4: RAN3 wait for RAN2’s progress before discussing the F1 impacts on how to inform UE about the decision on PTP/PTM.
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In this contribution, we first give a summary on the RAN2 progress on L2 architecture, and then further discuss the PTP/PTM decision process including decision maker and F1 impact. The following conclusions are proposed:
Proposal 1: RAN3 to discuss PTP/PTM dynamic switch based on the Shared PDCP L2 architecture.
Proposal 2: gNB-DU makes the decision on the dynamic switch between PTP and PTM.
Proposal 3: If PDCP feedback is supported (pending to RAN2) and needed to be considered for PTP/PTM switching, the gNB-CU should provide the corresponding info to the gNB-DU via F1 interface.
Proposal 4: RAN3 wait for RAN2’s progress before discussing the F1 impacts on how to inform UE about the decision on PTP/PTM.
Based on these proposals, the corresponding TP to 38.401 is provided in section 5.
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Annex: TP to TS 38.401 on PTP and PTM switching 
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7	NG-RAN functions description
//skip unchanged part
[bookmark: _Toc45104757][bookmark: _Toc45883240]7.x	Support for NR MBS
The Support of NR MBS in non-split gNB case is specified in TS 38.300 [2].
7.X.1	Support of PTP and PTM switching
NG-RAN supports dynamic switch between PTP and PTM for MBS as specified in TS 38.300.
In case of split gNB architecture, the gNB-DU makes the decision on using PTP or PTM over the radio for the MBS RB, based on e.g. L1 measurement report, L1/L2 feedback [FFS], and number of UEs, etc.
--------------------------------Start of the Next Change-----------------------------
8	Overall procedures in gNB-CU/gNB-DU Architecture
//skip unchanged part
8.2	Intra-gNB-CU Mobility
[bookmark: _GoBack]8.2.1	Intra-NR Mobility
//skip unchanged part

--------------------------------Start of the Next Change-----------------------------
8.xx	Overall procedures for NR MBS 
The following clauses describe the overall procedures for NR MBS involving E1 and F1.

--------------------------------End of the Changes-----------------------------
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