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Abstract of the contribution: Proposes a solution where PTM/PTP switching within RAN is considered always possible and sufficient within NR coverage.
1. Discussion
This paper concludes that MBS switching between unicast and multicast (i.e. switching between DL transmission using PDU Session and MB Session) within 5GS NR would not be needed. 
The key issue 7 description makes certain assumptions that the authors of this paper considers not necessary correct. The first assumption “Depending on the number of devices receiving a specific content, their location, and RAN considerations, it may be necessary to support reliable and efficient delivery mode switching between unicast and multicast modes,…”. This assumption seems to be inherited from LTE/eMBMS SC-PTM where the reception for MBMS reception deterioted when UEs were moving toward cell edges. In such situations switching to unicast could very well enhance quality of reception. However, in MBS in 5G and NR, RAN WGs have decided to study both Point-to-Multipoint and Point-to-Point transmission (PTM/PTP) within NG-RAN. There also seem to be some agreement on studying the use of HARQ (retransmission) on a per UE level when PTM is used. The NR technology also brings other possibilities in increasing quality of reception compared to LTE, e.g. beam forming etc. With the combined effect of those differences between LTE and NR it is our conviction that the quality of reception from PTM/PTP will never be worse than reception using unicast PDU Sessions. Quite to the contrary in some situations with large numbers of receivers in a cell, moving those to unicast may worsen the cell’s resource situation compared to letting those stay in PTM/PTP, since a large number of unicast PDU Sessions would require more resources in a cell than continue using PTM/PTP. 
Conclusion 1: In 5G it is not necessary to support switching between unicast and multicast modes in the 5G core in areas with 5MBS to maintain reception quality, and it could even worsen reception quality in some situations doing so. 
Based on the above discussion and conclusion, a solution to key issue 7 is provided below where RAN based PTM/PTP switching only and no 5GC switching between MBS bearers and PDU session bearers, is outlined as the preferred way to provide the best quality of 5G MBS reception.         

2. Proposed text to TR 23.757
************************* FIRST CHANGE ************************************************************
6
Solutions

6.0
Mapping of solutions to key issues

Editor's note:
This clause describes the mapping between solutions and key issues.

Table 6.0-1: Mapping of solutions to key issues

	
	Key Issues

	Solutions
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MBS session management
	2

Service levels definition
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Levels of authorization for MC
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QoS for MC and BC
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BC TV and Radio services
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Local MBS
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MC-UC delivery mode switch
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************************* NEXT CHANGE ************************************************************

6.X
Solution #X: RAN based switching within NR coverage
6.X.1
Functional Description
This solution provides a solution to key issue 7. The solution can be used with architecture option 1 or 2 (Annex A.1 or A.2). 

The solution is based on the fact that 5G NR has more possibilities to control transmission and reception quality than LTE, and that RAN WGs intends to enhance the 5MBS transmission with various mechanisms such as PTP, HARQ in PTM etc., that should make 5MBS reception in NR better than LTE and probably on par with or even better than unicast reception for large groups of receivers in a cell. See further background in discussion part of S2-2003682). 

The solution allows RAN to switch between Point‑to‑Point (PTP) and Point‑to‑Multipoint (PTM) to most effiently serve the UEs receiving the same multicast data in a cell. 

TSG RAN has already approved a RAN study which includes an objective to develop a RAN function for dynamic change between PTM and PTP service delivery for a given UE (see RAN SID in RP-193248). 
Over N3 the same tunnel for the MBS flow is used regardless if the RAN is using PTM or PTP (or both) in a specific cell. The N3 tunnel is assumed to be a “Multicast Transport Tunnel” similarly to the M1 in LTE eMBMS. Optionally, the N3 tunnel may also be a unidirectional Point-to-Point tunnel between UPF and NG-RAN similarly to MBMS for UTRAN. 

The solution uses Multicast and targets any applications/UEs that indicate its interest (e.g. join/leave) to 5GS for receiving an MBS flow. This includes MCPTT/MCX, V2X, etc.  
Figure 6.X.1-1 depicts the user plane path for a multicast flow for RAN based switching.
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Figure 6.X.1-1: MBS user plane model
The figure above is a simplified example and a RAN node may of course use PTM and PTP simultaneously for different MBS Sessions and possibly also for a single MBS Session. 

The switching between PTP and PTM happens entirely within RAN..   

Interworking with RATs (e.g. E-UTRA) may be done at the application level e.g. as is described in TS 23.468 clause 5.3 "Service Continuity".
NOTE: Other potential solutions for interworking with RAN node not supporting 5G MBS are not prevented by this solution. 
This solution applies to NG RAN nodes supporting 5G MBS. No 5GC involvement is needed within 5G MBS supporting NG RAN nodes. 
6.X.2
Procedures

This solution uses the session management procedures defined for key issue 2. The more specific procedures for PTM/PTP control are RAN responsibility and will be developed in RAN WGs.   

6.X.3
Impacts on services, entities and interfaces
RAN: The RAN should support shared PTM and per UE PTP downlink transmission of multicast data. RAN may support switching between PTP and PTM based on RAN internal decision such as if the number of UEs in the same group increases or decreases in a cell. 
UPF: Transmission of 5MBS data to NG-RAN nodes. 

N3: Support of shared tunnels for 5MBS data and support IP multicast between RAN and 5GC.
SMF: No impact.

UE: Support for reception of 5MBS data on PTM and PTP. 

AMF: No impact. 

PCF: No impact.

NEF: No impact.

AF: No impact.
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