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Discussion and Decision
1 Introduction
In last RAN2 meeting, RAN2 reached the following agreements on the MBS transmission reliability issue:
· For a given UE, if the MRB’s QoS requirements are not met via PTM, switching to PTP with RLC-AM shall be supported.
· As a baseline, no new UE based signalling is introduced to support gNB switch decision (e.g. PDCP SR for high reliability is still TBD)
To improve the MBS transmission reliability, about the PTM to PTP switching method, RAN2 only discussed the dynamic switching scheme and reached the following agreements in last RAN2 meeting:

· Assuming a split-MRB (as agreed during the online session) configured with a PTM leg and PTP leg, the usage of the PTP leg cannot be deactivated (i.e. the UE needs to always monitor C-RNTI) after the necessary split-MRB configuration.

· Assuming a split-MRB (as agreed during the online session) configured with a PTM leg and PTP leg, it is FFS whether the usage of the PTM leg of the split-MRB may be subject to activation or deactivation and the details of such.
This contribution provides our view on the MBS transmission reliability improvement via the semi-static PTM to PTP switching method. 
2 Discussion

According to current two MBS delivery modes, NW can transmit the high QoS MBS service via PTP link, and transmit the low QoS MBS service via PTM link. To improve the MBS transmission efficiency for the high QoS MBS transmission, NW can configure the split MRB to perform the dynamic PTM to PTP switching.
In summary, the L2 architecture for the MBS transmission could be configured in three options:

Table-1. L2 architectures for MBS transmission

	Option
	Description

	1) MRB PDCP entity 
+ PTP RLC entity 
+ PTM RLC entity
	· Reuse non-split DRB 

· In DL direction: NW can deliver the MBS packets via PTM or PTP leg or both dynamically, NW can also perform the retransmission via the PTP link to improve the reliability

· In UL direction: The feedback/status report is delivered via the PTP-RLC entity

	2) MRB PDCP entity 
+ PTP RLC entity 
	· Same as non-split DRB 



	3) MRB PDCP entity 
+ PTM RLC entity 
	· Same non-split DRB in UM mode
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Figure-1. L2 architectures for MBS transmission

Proposal 1: To support the MBS transmission, NW can configure the MRB transmission via PTP link, or PTM link, or both (i.e. split-MRB) by RRC signaling, as shown in Figure-1.
As indicated above, if NW can correctly select the PTP and PTM link for the MBS transmission based on the UE’s radio quality or transmission quality, the MBS transmission efficiency will be improved, and the MBS transmission reliability will not be affected.   
Observation 1: Switching the MBS transmission between PTM link and PTP link based on the UE’s radio quality and the transmission quality can improve the UE MBS transmission efficiency and reliability.

In previous discussion, only dynamic PTM and PTP switching is supported via the split-MRB configuration (option-1 in Figure-1) was agreed. With the split-MRB configuration, UE is required to monitor the MBS scheduling for both the PTM link and PTP link simultaneously, which is not good for UE power and may improve UE complexity if the new PTP/PTM dynamic switching mechanism is introduced. 
Observation 2: Dynamic PTP and PTM switching for MBS transmission may be not good for UE power and may improve the UE complexity due to the new dynamic switching mechanism introduced.  
Therefore, the RRC based PTP and PTM switching mechanism via RRC signaling (i.e. between option 2 and option3) should be supported as the simple way. 
Proposal 2: RRC based PTP and PTM switching for MBS transmission is supported.  
For RRC based PTP and PTM switching, NW can use RRC signaling to reconfigure the L2 architecture for MBS transmission between option-2 (PTP only) and option-3 (PTM only). NW can use the RRC signaling to keep the same PDCP entity or change to the different PDCP entity during the switching between Option-2 and Option-3. For the case of different PDCP entities, it may happen when the security requirement is different for PTP and PTM transmission or when UE switches to another cell but the MBS service is still kept in the target cell. 
· The PDCP entity or the security configuration is not changed
NW can perform the PDCP PDU retransmission based on UE PDCP status report, which is similar as the PDCP recovery;
· The PDCP entity or the security configuration is changed
NW can perform the PDCP SDU retransmission based on UE PDCP status report.
Since MBS transmission is targeted for a group of UEs not for a particular UE, even though the transmission is switched to the new PDCP entity, the PDCP SN and variable should inherit from the transmission from the previous link. NW can provide the initial SN and variable of the PDCP entity to UE when configuring the MBS transmission via the PTP link. 
Proposal 3: When NW configures the MBS transmission from PTM link to PTP link via RRC signaling, the PDCP entity for the MBS service could be same or different.  
Proposal 4: When NW configures the MBS transmission via PTP link, NW can configure the initial PDCP variables to UE in the RRC configuration. 
In case of the PTM only mode (Option 3) to PTP only mode (Option 2) switching, to achieve the lossless switching, UE can trigger the PDCP status report upon receiving such reconfiguration, and NW can retransmit the PDCP PDU/SDU accordingly accordingly. 

[image: image2.png]NW/gNB

UE
SDAP entity#: MBMS session
PTM transmission RRC Reconfiguration (provide the PTM configuration for MBMS transmission)
PDCP DRB#2
RLC ID#2
MAC LCH#2 (MTCH)
MBMS transmission via PTM channel

Enquiry of the PDCP status report for the PTM transmission

PDCP Status report
(first missing SN/RCV_DELIV= 4, RCV_NEXT = 20, missing SN: 5, 10)

12)

SDARP entity#1: MBMS session
L Reconfiguration (switch the MBMS transmission via the PTP, the previous DRB is DRE

PTP transmission

PDCP DRB#|

RLC ID#1

MAC LCH#| (DTCH)
Acquire the stored PDCP PDUs/SDUs and

variable
Set PDCP context accordingly





Figure-2. The example for the RRC based PTP/PTM switching from PTM to PTP

Proposal 5: When NW reconfigures the MBS transmission from PTM link to PTP link via RRC signaling, NW can trigger UE to report the PDCP status report. 
3 Conclusion

According to the analysis in section 2, we propose that:
Proposal 1: To support the MBS transmission, NW can configure the MRB transmission via PTP link, or PTM link, or both (i.e. split-MRB) by RRC signaling, as shown in Figure-1.
Proposal 2: RRC based PTP and PTM switching for MBS transmission is supported.  
Proposal 3: When NW configures the MBS transmission from PTM link to PTP link via RRC signaling, the PDCP entity for the MBS service could be same or different.  
Proposal 4: When NW configures the MBS transmission via PTP link, NW can configure the initial PDCP variables to UE in the RRC configuration. 

Proposal 5: When NW reconfigures the MBS transmission from PTM link to PTP link via RRC signaling, NW can trigger UE to report the PDCP status report. 
