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Introduction
In this contribution, we discuss dynamic PTP/PTM switch based on the discussion so far. 
Discussion
In the email discussion [Post113-e][MBS17], most companies proposed to have a common PDCP for MRB, that acts as the anchor for PTP/ PTM dynamic switch with the following split architecture. 
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Figure 1 MRB architecture for PTP/PTM dynamic switch
In the split architecture with a common PDCP, UE is already configured with two legs for an MBS service, one for PTP and another for PTM, so the PTP/PTM switching can be done without RRC signalling. However, to support the PTP/PTM switching for an UE which has only one leg for the MBS service, the MRB needs to be modified to add another leg by RRC reconfiguration. If RRC layer is involved in the PTP/PTM switching, it is quite time consuming and cannot be called the dynamic switching. Therefore, we propose that RAN2 considers the dynamic switching between PTP/PTM only for an UE that has two RLC legs for the MBS service
Proposal 1
Support dynamic PTP/PTM switching only for a split MRB bearer with a common PDCP.
Switching from PTM to PTP
UE in RRC_CONNECTED keeps doing the C-RNTI based PDCCH monitoring even while the UE is receiving the MBS service via PTM leg. This means that the UE is always ready to receive the MBS service via PTP leg while the PTM leg is activated for the MBS transmission as long as the PTP leg is configured for the MBS service. Therefore, though the network switches the transmission mode from PTM leg to PTP leg without any notification, UE can keep receiving the MBS service via PTP leg.
Proposal 2
When the transmission mode switches from PTM leg to PTP leg, the network indication is not needed.
The G-RNTI is only used to decode the corresponding MBS service, and the UE doesn’t need keep doing the G-RNTI based PDCCH monitoring while the PTM leg is deactivated. The PDCCH monitoring with additional RNTI brings additional power consumption for the UE, so UE should be allowed to suspend the G-RNTI based PDCCH monitoring for power saving while the MBS traffic is delivered through PTP leg.
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Figure 2 Switching from PTM to PTP
Proposal 3
After the transmission mode switches from PTM to PTP, UE is allowed to stop the G-RNTI based PDCCH monitoring by UE implementation.
Switching from PTP to PTM

If proposal 3 is acceptable, network needs to inform the UE of the transmission mode switch to PTM so that the UE can resume the G-RNTI based PDCCH monitoring before the transmission mode is switched to PTM leg. If not, the resuming of the G-RNTI based PDCCH monitoring would be late, and the MBS data would be lost.
We assume that the transmission mode can be switched very dynamically and RRC signal is not suitable to support it. Considering that the UE already has all configuration required for the switching, the simple indication, e.g. MAC CE, is enough to indicate the switching to PTM leg.
Proposal 4
When the transmission mode switches from PTP leg to PTM leg, network should inform UE of the switching so that the UE can resume the G-RNTI based PDCCH monitoring in time.
When the transmission mode changes from PTP to PTM, if network stops the PTP transmission before the UE successfully receive the MBS traffic through the PTM leg, the UE will undergo service interruption for a while or data loss will happen. On the contrary, if the network retains the PTP transmission even while the UE is receiving the PTM transmission, this leads to unnecessary resource waste. Therefore, when the transmission mode is changed from PTP to PTM, the time period that the MBS service is transmitted through both PTP and PTM legs to the UE should be minimized for efficient resource management. The assistance information from UE can be beneficial to achieve it. For example, if UE informs gNB of the successful PTM reception after leg switching, gNB can stop the PTP transmission immediately. Therefore, we propose that UE should inform gNB of the successful PTM reception when the transmission mode switches from PTP to PTM.
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Figure 3 Switching from PTP to PTM
Proposal 5
When the transmission mode switches from PTP to PTM, UE should inform gNB of the successful PTM reception so that the NW can stop the PTP transmission immediately.
Lossless switching

Since the PTM leg doesn’t support AM RLC, the lossless transmission cannot be guaranteed for PDU that is transmitted via PTM leg. Therefore, the PDU loss can happen before the transmission mode is switched to PTP leg from PTM leg, or after the switching from PTP leg to PTM leg. Some companies have proposed to use PTP leg in this case to re-transmit the PDU that UE failed to receive via PTM leg. However, if the lossy PTM leg needs to be compensated by the lossless PTP leg, this issue should not be limited to the dynamic switching case. Such losses during the switching are caused by the lossy properties of the PTM leg and has nothing to do with the switching. The PDU transmitted via PTM leg can be missed while the transmission mode is not switched. Therefore, this issue should be treated as a reliability enhancement of PTM leg, if needed.
Proposal 6
If PDU that UE failed to receive via PTM leg needs to be re-transmitted via PTP leg, this issue should be treated as a reliability enhancement of PTM leg, not limiting it to the dynamic switching case.

Conclusion

Proposal 1
Support dynamic PTP/PTM switching only for a split MRB bearer with a common PDCP.

Proposal 2
When the transmission mode switches from PTM leg to PTP leg, the network indication is not needed.
Proposal 3
After the transmission mode switches from PTM to PTP, UE is allowed to stop the G-RNTI based PDCCH monitoring by UE implementation.
Proposal 4
When the transmission mode switches from PTP leg to PTM leg, network should inform UE of the switching so that the UE can resume the G-RNTI based PDCCH monitoring in time.
Proposal 5
When the transmission mode switches from PTP to PTM, UE should inform gNB of the successful PTM reception so that the NW can stop the PTP transmission immediately.
Proposal 6
If PDU that UE failed to receive via PTM leg needs to be re-transmitted via PTP leg, RAN2 should treat this issue as a reliability enhancement for PTM leg, not limiting it to the dynamic switching case.[image: image4.png]
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