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1. Introduction
The work item on Enhancement of MBS (eMBS) includes the objective to support the UE’s shared processing for MBS broadcast and unicast as follows [1]: 
	· Specify Uu signalling enhancements to allow a UE to use shared processing for MBS broadcast and unicast reception, i.e., ‎including UE capability and related assistance information reporting regarding simultaneous unicast reception in RRC_CONNECTED and MBS broadcast reception from the same or different operators [RAN2]


RAN2#119e achieved the following agreement [2]: 

	· RAN2 focuses on solutions taking multi-Rx UEs (i.e. no specific enhancements for 1Rx UEs).


In this contribution, the consideration for simultaneous reception of MBS broadcast and unicast is provided on top of the agreement above. 
2. Discussion 
2.1. Gap configuration 
In the justification part of WID [1], it’s clearly stated the UE would receive the MBS service of interest from a different operator, i.e., inter-PLMN MBS reception, whereby some key words are highlighted in yellow: 
	The Rel-17 NR MBS broadcast solution allows that the UE receives broadcast service in a downlink only manner i.e. performing broadcast reception without a need to access the network beforehand. However, in the typical use case for broadcast, the UE may be required to simultaneously receive broadcast service and unicast service from the network(s) of same or another operator, and some UEs may share the hardware resources between broadcast and unicast. Therefore, the unicast connection might be impacted by the broadcast reception for this kind of UEs. The optimization for such case is not specifically addressed in Rel-17, and should focus on the case of unicast reception in RRC_CONNECTED and broadcast reception from the same or different operators, including emergency and public safety broadcast.


For shared processing, the UE may use the same receiver for MBS broadcast and unicast. As stated above, the MBS service may be provided by a different operator; thus, on a different frequency. In case one receiver is used for different frequencies, the UE needs to tune the RF chain to these frequencies in TDD manner. So, an additional gap for MBS broadcast reception is needed for the shared processing. During the gap, the gNB avoids scheduling DL transmission for unicast, so that the UE may receive the MBS broadcast of interest on a different frequency/operator. It will be similar to either the measurement gap for inter-frequency measurements or the MUSIM gap for inter-PLMN operation [3]. 
Observation 1 The UE can tune its RF chain to different frequency to an MBS frequency during a gap where the gNB does not schedule any unicast transmission and reception. 
Regarding the gap, the question is whether or not the existing MUSIM gap is reusable for MBS reception. Technically, the MUSIM gap may be extended for the MBS reception, e.g., with additional periodicity and length [3]. However, the current specification limits the MUSIM gap to the MUSIM purpose as follows [4]. It’s obvious the current MUSIM gap is not intended to be used for MBS reception. 
	If the UE requires gap patterns for MUSIM purpose, such as cell identification and measurement, paging monitoring, SIB acquisition, and/or on-demand SI request of the target cell in the target network, then the network may provide one or more per-UE MUSIM gap pattern(s) for concurrent monitoring of all frequency layers for MUSIM via MUSIM-GapConfig [2].


In addition, it’s foreseen to create unnecessary complexity if the same gap is used for different purpose. In fact, the MUSIM gap was separately introduced in Rel-17 from the existing measurement gap [3]
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[4], which is much simpler from both perspectives of the network and the UE, and also of the specification and the implementation. So, it would be preferable to introduce an additional gap specific to inter-frequency/inter-PLMN MBS reception, which is different from the MUSIM gap. 
Proposal 1 RAN2 should agree that an additional gap for inter-frequency (and inter-PLMN) reception of MBS broadcast in RRC connected is introduced, i.e., “MBS gap”. 
2.2. Gap assistance information 
If Proposal 1 is agreeable, the gNB has to configure the UE with the MBS gap, but the gNB does not know whether and what gap pattern the UE needs. So, the UE should send an assistance information to inform the gNB the details of the required gap, which is already intended in the objective of this WI [1]. The assistance information is considered useful, especially in case the MBS broadcast of interest is provided by a different operator, since the current network (i.e., the selected PLMN) does not know the details of MBS broadcast configuration in different operators, such as the MTCH scheduling information. It’s similar to the MUSIM Assistance which was introduced in UAI [3]. 
Proposal 2 RAN2 should agree that an additional assistance information from the UE is introduced for the MBS gap configuration, especially for the case the MBS broadcast of interest is provided by a different PLMN. 

If Proposal 2 is agreeable, it’s worth considering what kind of assistance information would be needed. Currently, the UE can inform the gNB of MBS Interest Indication (MII), which may contain the TMGIs, the frequencies and the priority between MBS broadcast and unicast [2].  If the same operator provides the MBS broadcast of interest, the current MII can work well since the gNB may know e.g., the MTCH scheduling information of a specific TMGI provided on a different frequency.  
Note that the gNB needs to provide SIB21 to allow the UE to send MII, regardless of whether the gNB provides MBS services or not. 
Proposal 3 In case of intra-PLMN, RAN2 should agree that the existing MBS Interest Indication can be the assistance information for the MBS gap, i.e., no specification change. 
In case a different operator provides the MBS broadcast of interest, the UE should provide the gap pattern to the gNB since the gNB in the selected network does not know the MBS broadcast configuration in the different network. The gap pattern should be based on the MTCH scheduling information on the different operator, but the reference should be based on the selected network, i.e., the gap pattern needs to be aligned with the radio frame of the network which the UE is connected to.  In addition, the RF tuning time may be included, whereby it would be left up to UE implementation how to set the gap pattern. 
Proposal 4 In case of inter-PLMN, RAN2 should agree that the UE requests the gap pattern to the gNB, whereby the gap pattern may cover the RF tuning time and the MTCH scheduling period on the different PLMN. 

In RAN2#119e, some contributions proposed the additional information in MII which is similar to the ROM in LTE eMBMS such as the ROM frequency, the ROM subcarrier spacing and the bandwidth [5]. However, it’s unclear how these can assist the gNB in NR, since the subcarrier spacing and bandwidth of MBS transmission in different operator does not tell any time-domain information, e.g., MTCH occasions. In addition, in NR MBS, the frequency in MII can be determined based on the USD even if such a frequency is not listed in SIB21 [3], so the existing frequency information in MII can be used as same with the ROM frequency in LTE eMBMS. 

Observation 2 The extension of MBS Interest indication for ROM support in LTE eMBMS is not applicable directly to the shared processing in NR MBS. 
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Figure 1
 Example of MBS gap pattern
2.3. Other consideration 
In RAN2#119e, some company commented that the gap mechanism is complicated from the network point of view [2]. In this case, it’s up to network implementation whether to allow the MBS gap and the corresponding assistance information, as usual manner. However, there is still the fundamental problem on how the UE can receive the MBS service from a different network, when its receivers are all used for the unicast transfer in the serving network, e.g., in case Carrier Aggregation configuration does not allow the UE to receive the MBS service of interest. 
Although it’s no longer the “shared processing”, one of simple way to allow the UE to use one of its receivers for MBS reception could be that the gNB de-configures or deactivates one of SCells which is currently activated on the UE. However, the gNB may not know whether/when the UE prefers an SCell to be de-configured/deactivated, so it’s worth discussing, in addition to the MBS gap above, if the additional assistance information of SCell deconfiguration/deactivation for MBS reception would be useful. If it’s identified useful, it should be discussed whether or not the current MII contents, i.e., the frequency and the priority, can work for this purpose. 
Proposal 5 RAN2 should additionally discuss if the UE is allowed to inform the gNB of its preference on SCell deconfiguration or deactivation, for MBS reception from a different PLMN. 

3. Conclusion 
In this contribution, the consideration for simultaneous reception of MBS broadcast and unicast is provided, especially focusing on the shared processing in case of inter-PLMN scenario. The solutions for MBS broadcast reception from different PLMN are proposed.  RAN2 is kindly asked to take into account the observations and proposals below: 
Observation 1
The UE can tune its RF chain to different frequency to an MBS frequency during a gap where the gNB does not schedule any unicast transmission and reception.
Proposal 1
RAN2 should agree that an additional gap for inter-frequency (and inter-PLMN) reception of MBS broadcast in RRC connected is introduced, i.e., “MBS gap”.
Proposal 2
RAN2 should agree that an additional assistance information from the UE is introduced for the MBS gap configuration, especially for the case the MBS broadcast of interest is provided by a different PLMN.
Proposal 3
In case of intra-PLMN, RAN2 should agree that the existing MBS Interest Indication can be the assistance information for the MBS gap, i.e., no specification change.
Proposal 4
In case of inter-PLMN, RAN2 should agree that the UE requests the gap pattern to the gNB, whereby the gap pattern may cover the RF tuning time and the MTCH scheduling period on the different PLMN.
Observation 2
The extension of MBS Interest indication for ROM support in LTE eMBMS is not applicable directly to the shared processing in NR MBS.
Proposal 5
RAN2 should additionally discuss if the UE is allowed to inform the gNB of its preference on SCell deconfiguration or deactivation, for MBS reception from a different PLMN.
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