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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In RAN #88-e meeting, a new work item, i.e., NR Multicast and Broadcast Services was approved [1]. One of its objectives is as follows:
	· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:
· Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service [RAN1, RAN2]
· This objective includes specifying necessary enhancements that are required to enable simultaneous operation with unicast reception.
· 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]
· Specify support for basic mobility with service continuity [RAN2, RAN3]
· Assuming that the necessary coordination function (like functions hosted by MCE, if any) resides in the gNB-CU, specify required changes on the RAN architecture and interfaces, considering the results of the SA2 SI on Broadcast/Multicast (SP-190625) [RAN3]
· Specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback. The level of reliability should be based on the requirements of the application/service provided.[RAN1, RAN2]
· Study the support for dynamic control of the Broadcast/Multicast transmission area within one gNB-DU and specify what is needed to enable it, if anything [RAN2, RAN3]


In RAN1#102-e meeting, the following agreements were made:
Agreements:
For RRC_CONNECTED UEs, define/configure common frequency resource for group-common PDSCH.
· FFS: whether to reuse the BWP framework or not 
· FFS: the relation between the common frequency resource and UE dedicated BWP, e.g., the common frequency resource is a MBS specific BWP, or the common frequency resource is confined within UE’s dedicated BWP, etc. 
· FFS: whether more than one common frequency resource can be configured per UE
This contribution discusses the resource configuration for receiving MBS.
Discussion
It was discussed in the last meeting whether the resource for receiving MBS is within unicast BWP or can be a separate BWP.
UEs in RRC_CONNECTED can be configured up to four dedicated BWPs for unicast, and only one BWP is activated for a UE. In addition, the BWPs can be different for different UEs.
If the common frequency resource is a MBS specific BWP, and the BWP may be or may not be overlapped with the dedicated BWP for unicast. For UEs with a dedicated BWP non-overlapped with MBS specific BWP, UE is required to support two active BWPs for simultaneous operation with unicast reception which needs to modify the BWP framework. If UEs do not support two active BWPs, UE has to switch BWPs back and forth for MBS or unicast reception, which will cause an unnecessary latency for BWP switching.
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[bookmark: _Ref52115064]Figure 1: MBS specific BWP and UE dedicated BWPs
As shown in Figure 1, the BWPs for UE1 and UE3 are overlapped with MBS specific BWP, but the BWP for UE2 is non-overlapped with MBS specific BWP. Therefore, UE2 needs to switch to MBS specific BWP from dedicated BWP for MBS receptions, or switch to dedicated BWP from MBS specific BWP for unicast receptions. 
RAN4 specification defines that the UE is not required to transmit UL signals or receive DL signals until the first DL or UL slot occurs after a time duration of TBWPswitchDelay which starts from the beginning of DL slot n except DCI triggering BWP switch on the cell where DCI-based BWP switch occurs, or not required to transmit UL signals or receive DL signals during time duration TBWPswitchDelay after bwp-InactivityTimer expires on the cell where timer-based BWP switch occurs based on [3]. The table of BWP switching delay from [3] is listed below considering different numerologies, from which TBWPswitchDelay can be up to 3ms for 15kHz SCS.
NR multicast can be applied to diverse use cases, including V2X, public safety, live video, etc. These use cases have different requirements about latency which can be found in [4]. The requirement of latency for V2X is as low as 5ms, and for industry applications it is even as low as 0.5ms. Moreover, considering URLLC with end-to-end 1ms latency requirement, the long BWP switching delay would affect both unicast and MBS performance.
Table 8.6.2-1: BWP switch delay [3]
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	NR Slot length (ms)
	BWP switch delay TBWPswitchDelay (slots)

	
	
	Type 1Note 1
	Type 2Note 1

	0
	1
	1
	3

	1
	0.5
	2
	5

	2
	0.25
	3
	9

	3
	0.125
	6
	18

	Note 1:	Depends on UE capability.
Note 2:	If the BWP switch involves changing of SCS, the BWP switch delay is determined by the smaller SCS between the SCS before BWP switch and the SCS after BWP switch.



Based on the above discussions, the following can be observed:
Observation：The BWP switching delay for UEs which have dedicated BWPs non-overlapped with the MBS specific BWP would affect both unicast and MBS performance.

Conclusions
In this contribution, the analysis of BWP switching for UEs with dedicated BWP non-overlapped with MBS specific BWP derives the following observation:
Observation：The BWP switching delay for UEs which have dedicated BWPs non-overlapped with the MBS specific BWP would affect both unicast and MBS performance.
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