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1. Introduction

In RAN#86 meeting, a new WI for MBS is approved for R17 NR. Two objectives are specified in WI [1].

The set of objectives includes:
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:

==omit some text====

· 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]
==omit some text====
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states [RAN2, RAN1]:

We will focus on dynamic change of Broadcast/Multicast service delivery between multicast (PTM) and unicast (PTP) with service continuity for a given UE in this paper.
2. Discussion on PTP/PTM switching
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Figure 1: Schematic showing delivery methods
In TR 23.757, shared PTP or PTM delivery method and Individual delivery method may be used at the same time for a 5G MBS session depending on selected solution [2]. 
There are two cases for the service switching, e.g. PTP to PTM and PTM to PTP.
Case 1: PTM to PTP

If the UE intend to make the UE to receive the MBS service via PTM, the network will configure the PTM related configuration, e.g. TMGI, G-RNTI and physical channel configuration. If UE receive MBS service via PTP, the UE may be configured at lease one DRB for MBS service up to the protocol stack defined for MBS transmission. The logical channel of the MBS can be multiplexed with logical channel of eMBB in one MAC PDU. So, we think the C-RNTI will be used for the PTP MBS scheduling.
If there is nothing to be configured for PTP or the PTP configuration are configured together with PTM configured in one RRC signaling. It is seeming no need to use RRC signaling to perform the switching, e.g. the switching can rely on MAC CE.

If both PTM and PTP configuration are stored in the UE, it is possible for the UE to receive the PTM and PTP simultaneously to improve the MBS reliability or the UE switches MBS reception between PTM and PTP autonomously.

Proposal 1: the PTM is scheduled by PDCCH scrambled with G-RNTI and PTP is scheduled by PDDCH scrambled with C-RNTI.
Proposal 2: the MBS switching between PTM and PTP is under network control, FFS via RRC or MAC CE.
If the network intends to make one UE to receive the MBS service via PTP, it is not clear whether the network will update the MBS PTM configuration and release the MBS PTM configuration from the UE by RRC signaling. We cannot see the necessary to update the MBS PTM configuration just due to the one UE of the MBS group leave the MBS group and receive the same MBS via unicast. We also think it is also not necessary to release the MBS PTM configuration due to switching from PTM to PTP.

Proposal 3: The UE can keep the PTM configuration after the transition from PTM to PTP.
If no UE receives MBS service via PTM, whether it is necessary to release the PTM configuration immediately from network perspective. The network cannot predict that when the PTP UE need to be switched to PTM reception or when one coming user join the PTM reception. We think it is no need to release the PTM configuration from network perspective and the network can suspend the PTM transmission in the air interface for resource saving.
Proposal 4: it is no need to release the PTM configuration even if there is no UE in MBS group to receive MBS via PTM from network perspective.
For the service continuity, the network should ensure the service continuity if the UE is switched from PTM to PTP. No need to specify the solution for this case.

Case 2: PTP to PTM
After switching from PTP to PTM, it is not clear whether it is necessary for the network to release the PTP configuration immediately. The network can delivery the MBS data via PTP after MBS switching from PTP to PTM, or the network can also not delivery the MBS data to via PTP. We can not see the necessary to release the PTP configuration immediately after MBS switching from PTP to PTM. If so, it also will reduce the RRC signaling due to MBS switching.
Proposal 5: the network will not release the PTP configuration immediately after switching from PTP to PTM.

If the service delivery progress of PTP is slower than PTM, there is a service data gap for the UE. It is necessary to ensure the data in the data gap is also received by the UE, e.g. in below figure.

[image: image2.emf]t1

PTP

PTM

Data gap


There are two solutions to address the issue.

Solution 1: If the UE can receive the PTP and PTM simultaneously for a moment, the data in gap can be received for the UE. In order to ensure to delete the duplicated data and in order delivery to upper layer, the common PDCP for PTM and PTM transmission seems a good choice.

Solution 2: The gNB will ensure there is no data gap when command the UE switching from PTP to PTM. It will limit the time point of switching.

Proposal 6: the UE can receive the PTM and PTP simultaneously at least in a period during MBS switching between PTP and PTM in order to improve the reliability of MBS.

When the UE enter RRC_CONNECTED from RRC_IDLE/INACTIVE for MBS reception, the network will decide to command the UE receive the MBS via PTP or PTM if simultaneous reception of PTP and PTM is not allowed. It is benefit for the UE to receive the MBS quickly and reduce the PTP and PTM switching timers if gNB makes the decision correctly and quickly. The idle/inactive measurement results can be reported to the network to aid the network to choose PTM or PTP for the UE.
Proposal 7: The idle/inactive measurement results can be reported to the network to aid the network to choose PTM or PTP for the UE if simultaneous reception is not allowed.

3. Discussion on PTP retransmission for PTM

How to use PTP transmission for MBS service, there are two cases:
Case 1: the PTP transmission is only used for PTM retransmission.

Case 2: the PTP transmission is used for the MBS unicast transmission including the new transmission and retransmission.

For the case 1, the UE should receive the PTM and PTP simultaneously. The UE monitor the PTM for new transmission and monitor the PTP for the retransmission if NACK is detected for PTM reception.

For case 2, the PTM retransmission will be also PTM transmission and scrambled by G-RNTI. If the UE is switched to PTP, the UE can choose not to receive the PTM anymore.
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Proposal 8: RAN2 is kindly asked to discuss the two cases for usage of PTP transmission.
4. Conclusions

Based on the discussion above, we propose:

Proposal 1: the PTM is scheduled by PDCCH scrambled with G-RNTI and PTP is scheduled by PDDCH scrambled with C-RNTI.
Proposal 2: the MBS switching between PTM and PTP is under network control, FFS via RRC or MAC CE.

Proposal 3: The UE can keep the PTM configuration after the transition from PTM to PTP.
Proposal 4: it is no need to release the PTM configuration even if there is no UE in MBS group to receive MBS via PTM from network perspective.
Proposal 5: the network will not release the PTP configuration immediately after switching from PTP to PTM.

Proposal 6: the UE can receive the PTM and PTP simultaneously at least in a period during MBS switching between PTP and PTM in order to improve the reliability of MBS.

Proposal 7: The idle/inactive measurement results can be reported to the network to aid the network to choose PTM or PTP for the UE if simultaneous reception is not allowed.

Proposal 8: RAN2 is kindly asked to discuss the two cases for usage of PTP transmission.
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