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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the RAN#86 meeting, a new Work Item on NR Multicast and Broadcast Services was approved [1], with on objective 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]
With the assumption that gNB makes the decision on the switch between PTP and PTM [3], in this contribution, we further discuss how to support the dynamic switch between PTP and PTM.
2. Discussion
According to the discussion in [3], the switch between PTP and PTM is performed based on gNB decision, then it comes to the question on which node (i.e. gNB-CU or gNB-DU) to make the decision of the dynamic switch between PTP and PTM. Before discussing which node is the decision maker, we need to investigate L2 architecture for the dynamic switch first.
2.1 L2 architecture
For SC-PTM transmission in LTE, data of MBMS service is delivered via MBMS PTM radio bearer from eNB to UE. It is straightforward to also design a MBS DRB to transmit MBS service in NR as well, and the MBS DRB should support dynamic switch between PTP and PTM, therefore there are at least following three options for L2 architecture:
 [image: ]
Figure 1: Candidate architectures for the dynamic switch
Option 1: PTP and PTM switch across separate bearers and PDCP entities 
In option 1, gNB configures one common PDCP for all the UEs who are interested in the MBS service and one extra dedicated PDCP for each UE. The gNB can decide to deliver the MBS service data via the dedicated PDCP or the common PDCP, i.e. switch between PTP and PTM. 
Option 2: PTP and PTM switch within one bearer and one PDCP entity, but across separate RLC entities
In option 2, a shared PDCP is used to support both PTP and PTM transmission, the data PDU to be delivered by both means will be provided by the shared PDCP. The gNB determines whether to transmit the MBS service data using PTP or PTM via separate RLC entities. 
Option 3: PTP and PTM switch within one bearer, one PDCP entity and one RLC entity
In option 3, not only the PDCP entity, but also the RLC entity is shared for PTP and PTM. 
For Option 1, it is difficult to ensure service continuity during switching as the data PDUs are received via separated PDCPs by the UE, i.e. the dynamic switching may cause out-of-order and duplicated data reception, while the inter-PDCP reordering and duplication detection is difficult to implement.
Unlike option 1, option 2 can realize reordering and duplicate detection within the shared PDCP for data PDU received via either PTP or PTM. Therefore, it can enable in-order delivery to upper layers and maintain service continuity. Furthermore, the protocol architecture in this option is similar to the split bearer and duplication bearer and thus can save lots of specs effort.
The advantage of option 3 is that one RLC entity is saved, however there may be other issues related to segmentation when switching within one RLC, especially in UM RLC where sequence number is only added on segments, i.e. sequence number collision for PTM and PTP. 
Comparing of these three options, Option 2 is preferred, and it is subject to RAN2 final decision.
Proposal 1: Prefer L2 architecture with shared PDCP entity and separate RLC entities for PTM and PTP, subject to RAN2 decision.
2.2 Whether CU or DU makes the decision of the PTP and PTM switch
Under the assumption of shared PDCP entity and separated RLC entities for PTM and PTP (L2 architecture option 2 above), whether CU or DU makes the decision on dynamic switch between PTP and PTM, there are two options:
· Option 1: gNB-CU based PTP and PTM switch
· Option 2: gNB-DU based PTP and PTM switch
In table 1, we compare these two options:
Table 1 Comparison between gNB-CU based and gNB-DU based PTP and PTM switch
	Assistance information for switch
	Option 1
gNB-CU based PTP and PTM switch
	Option 2
gNB-DU based PTP and PTM switch

	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.


	RRC related information
	RRC anchor & Radio resource manager.

	FFS if F1 interactions for RRC related information and mode switching notification needed. 


Seen from table I, option 2 is slightly preferable due to switching latency for cases that the mode switching is determined based on layer 1 related information (e.g. beam or channel conditions). 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 beam may be used. And on the other hand, option 1 may be more efficient when the mode switching is determined according to RRC related information.  In our opinion, each of these two options have its own pros and cons, which need to be further discussed. 
Proposal 2: Further discuss whether gNB-CU or gNB-DU makes the decision on the dynamic switch between PTP and PTM.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
In this contribution, we discussed the L2 architecture to support dynamic switch between PTP and PTM, and discussed which node (i.e. gNB-CU or gNB-DU) to make the decision of the dynamic switch.
Proposal 1: Prefer L2 architecture with shared PDCP entity and separate RLC entities for PTM and PTP, subject to RAN2 decision.
Proposal 2: Further discuss whether gNB-CU or gNB-DU makes the decision on the dynamic switch between PTP and PTM.
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