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1. Introduction
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RAN2 agreed to support multicast MBS based on anchor PDCP architecture. In RAN2#115 meeting, explicit PTM deactivation via L1/2 is discussed online and in email discussion [1]. At last, RAN2 agreed that PTM activation/deactivation beyond RRC is not supported.
· Will not support PTM deactivation/activation beyond RRC reconfiguration acc to first agreement above (and whatever R1 decides). 

In this paper we will discuss the disadvantages without L1/L2 PTM activation/deactivation and some other details RAN1/2 need to confirm further.

2. Discussion
The following discussions is based on previous agreements, i.e., PTM leg and PTP leg can be configured simultaneously and dynamic PTM/PTP switching is supported.

If without L1/L2 PTM activation/deactivation, the following are disadvantages:
(UE power wasting.

If dynamic PTM/PTP switching is transparent to UE, it is obvious that the UE will always monitor PDCCH addressed by G-RNTI without explicit PTM deactivation command. So, it is common understanding that additional UE power will be wasted if UE keeps monitoring PDCCH addressed by G-RNTI in TypeX CSS. i.e UE monitoring both CSS/G-RNTI and USS/C-RNTI requires more number of blind decodes than UE monitoring only USS/C-RNTI.
(RLC window async issue will result in unnecessary data loss
On the other hand, if dynamic PTM/PTP switching is transparent to UE, the PTM RLC window may discard some valid MBS data by mistake as pointed out by some companies. If gNB uses PTP leg to transmit MBS data and there is no PTM deactivation command to UE, the UE will continue to receive the MBS data from PTM leg. Due to the bad channel condition, the PTM RLC may not receive data from MAC layer for a long time and the RLC state variables will not change. As a result, there may be a valid packet received, but the newly received packet may be discarded, e.g if the SN of the newly received packet meets (RX_Next_Highest – UM_Window_Size) <= SN < RX_Next_Reassembly although this is not an out-of-date packet. In this case the RLC reception window of the PTM leg will not be updated. [1]
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(Unnecessary ACK/NACK feedback for PTM reception will waste UE power
If dynamic PTM/PTP switching is transparent to UE, when the UE may fail to receive MBS PDSCH via PTM leg, and then UE may report ACK/NACK feedback while this HARQ feedback to PTM leg is not necessary if network have already delivered data to the UE via PTP leg.
Furthermore, some companies may think the ACK/NACK will be used to aid the network to decide PTM or PTP for one UE, instead of CSI report. If so, clarification is necessary to explain why CSI report is not enough. 
(Unnecessary PTM HARQ retransmission via PTM if NACK only feedback is configured will result in UE power wasting and radio resource wasting. 
If dynamic PTM/PTP switching is transparent to UE and NACK only feedback is configured, the UE may report NACK when it fails to receive MBS PDSCH via PTM leg. The radio resource used for the NACK only case is common for all UEs in this MBS group, so the network does not know which UE reports NACK. The network will perform PTM retransmission and this PTM retransmission is unnecessary. It will waste radio resource and also impact other UEs who have already received MBS data via PTM, e.g. UE power wasting. At the same time, the unnecessary PTM retransmission will reduce the data rate of MBS in PTM leg.
(Unnecessary PDCP duplication discarding. 
If PTM reception is not deactivated, UE will have to monitor the PTM even it is not necessary or the PTM is for other UE, which means there will be tons of PDCP duplication needs to be dealt with. And it will result in UE power wasting.

( RRC signaling more expensive than L2/L1. 
RRC signaling is more signaling intensive when compared to L2/L1 based PTM activation/deactivation and L2/L1 signaling is more dynamic.
Observation 1: The following issues cannot be well addressed by RRC reconfiguration if PTM is not expected to be used for a short time period:

· UE power wasting.
· RLC window async of PTM leg will result in data loss.
· Unnecessary ACK/NACK feedback from UE will result in UE power wasting.
· Unnecessary PTM HARQ retransmission in case of NACK only feedback will result in power wasting and lower NW PTM transmission efficiency.
· Unnecessary PDCP duplication discarding will result in UE power wasting.
· RRC signaling more expensive than L2/L1
Observation 2: HARQ feedback issue especially for NACK only case should be clarified by RAN1.
In last RAN2 meeting, the opponents of L1/L2 PTM activation/deactivation think the RRC signalling will be used to remove PTM leg to avoid the issues, e.g. UE power saving and RLC async issue. In RAN2#113bis meeting, dynamic PTM/PTP switch is agreed for a split MRB bearer (type) with a common (single) PDCP entity. In our understanding, “Dynamic PTM/PTP switching” means the network will switch MBS transmission between PTM and PTP for one UE based on scheduling decision. In RAN3 113-e meeting, RAN3 had also confirmed the concept of “Dynamic PTM/PTP switching” is a scheduling decision made in lower layer (i.e., gNB-DU) that is invisible to upper layer (i.e., gNB-CU), that is to say, RRC signalling does not apply here in “Dynamic PTM/PTP switching”. Moreover, if network always uses RRC signalling to reconfigure the MRB, i.e. remove PTM leg due to bad channel condition to avoid the above issues, it is not “Dynamic PTM/PTP switching” but “PTM/PTP reconfiguration”.
RAN2 113bis-e agreements
· Dynamic PTM/PTP switch is supported for a split MRB bearer (type) with a common (single) PDCP entity.

· 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.

RAN3 113-e agreements
· WA: For the RAN2 agreed split MRB bearer with a common PDCP: the decision of using PTP (RLC leg) or PTM (RLC leg) is made by the gNB-DU

· In the current RAN2/3 concept the DU does not notify the CU about the DUs (PTP/PTM) decision.

Observation 3: “Dynamic PTM/PTP switching” cannot be achieved with using RRC reconfiguration for PTM activation/deactivation.

Between L2 Vs L1signaling, due to high reliability of L2 signaling, we propose:
Proposal 1: The L2 signaling can be used to stop/start the G-RNTI monitoring.

3. Conclusions

Based on the discussion above, we propose:
Observation 1: The following issues cannot be well addressed by RRC reconfiguration if PTM is not expected to be used for a short time period:

· UE power wasting.
· RLC window async of PTM leg will result in data loss.
· Unnecessary ACK/NACK feedback from UE will result in UE power wasting.
· Unnecessary PTM HARQ retransmission in case of NACK only feedback will result in power wasting and lower NW PTM transmission efficiency.

· Unnecessary PDCP duplication discarding will result in UE power wasting.
Observation 2: HARQ feedback issue especially for NACK only case should be clarified by RAN1.
Observation 3: “Dynamic PTM/PTP switching” cannot be achieved with using RRC reconfiguration for PTM activation/deactivation.
Proposal 1: The L2 signaling can be used to stop/start the G-RNTI monitoring.
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