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[bookmark: _Ref165266342]1.Introduction
In the previous RAN2 meetings, agreements relevant to Delivery mode 2 were as follows.
[bookmark: _Hlk71270273]RAN2#113e meeting agreements 
1 [bookmark: _Hlk68081565]The two-step based approach (i.e. BCCH and MCCH) as adopted by LTE SC-PTM is reused    for the transmission of PTM configuration for NR MBS delivery mode 2.
2 FFS Support frequency prioritization during cell reselection for service continuity for NR MBS delivery mode 2 (i.e. Reuse LTE SC-PTM mechanism).
3 Assume that some information for purpose of service continuity can be provided for NR MBS delivery mode 2. (FFS what - need to be revisited, e.g. based on progress in other groups, e.g. USD, SAI/TMGI etc)
4 FFS whether support UE awareness of MBS services on frequency basis for service continuity for NR MBS delivery mode 2 (i.e. Reuse LTE SC-PTM mechanism).

RAN2#113bise meeting agreements 
1 [bookmark: _Hlk71293177]FFS whether to support multiple MCCH, e.g. to support different service types.
2 [bookmark: OLE_LINK5][bookmark: _Hlk71293628]RAN2 will discuss and down-select from the following two options for the UE to get aware of session stop/modification:
[bookmark: _Hlk71293810]Reading MCCH once per each MCCH modification period when receiving an ongoing  
broadcast session;
DCI used for MCCH notification indicates the change of an ongoing broadcast session.
In this contribution, we would like to discuss some open issues for Delivery mode 2 as below,
· Broadcast session configuration: multiple MCCH, MBS-specific SIB, MCCH change notification, etc.
· Service continuity: service continuity information, frequency priority, etc.
2.Discussion
2.1 Broadcast session configuration
[bookmark: _Hlk71272630]In the previous RAN2 meeting, the CP procedure for obtaining PTM configuration for NR MBS Delivery mode 2 has been confirmed. The two-step based approach (i.e. BCCH and MCCH) as adopted by LTE SC-PTM is reused for the transmission of PTM configuration for NR MBS delivery mode 2. So, in our view, more detailed content of PTM configuration for NR MBS Delivery mode 2 should be discussed.

[image: ]
Figure 1: The general procedure for obtaining the MBMS configuration in SC-PTM
[bookmark: _Hlk71276643]As Figure 1, a new MBMS-specific SIB20 is introduced to indicate the SC-MCCH configuration in SC-PTM. Considering that NR MBS also adopts this two-step based approach to obtain broadcast session configuration, so a new MBS-specific SIB used for obtaining MCCH configuration should be introduced.
[bookmark: _Hlk71293280][bookmark: _Hlk70696072][bookmark: _Hlk71276762]Proposal 1: A new MBS-specific SIB used for acquiring MCCH configuration should be introduced in MBS.
[bookmark: _Hlk71292979]Regarding the detailed SC-MTCH information(i.e., SC-MTCH-InfoList) indicated in SC-MCCH in SC-PTM[1], it was specified as below,
[bookmark: _Hlk60824499]SC-MTCH-InfoList information element
-- ASN1START

SC-MTCH-InfoList-r13 ::=			SEQUENCE (SIZE (0..maxSC-MTCH-r13)) OF SC-MTCH-Info-r13

[bookmark: _Hlk71297293]SC-MTCH-Info-r13 ::=				SEQUENCE	{
[bookmark: _Hlk70578451]	mbmsSessionInfo-r13						MBMSSessionInfo-r13,
	g-RNTI-r13								BIT STRING(SIZE(16)),
[bookmark: _Hlk70578481]	sc-mtch-schedulingInfo-r13				SC-MTCH-SchedulingInfo-r13			OPTIONAL,	-- Need OP
	sc-mtch-neighbourCell-r13				BIT STRING (SIZE(maxNeighCell-SCPTM-r13))	OPTIONAL,	-- Need OP
	...,
	[[	p-a-r13								ENUMERATED {
												dB-6, dB-4dot77, dB-3, dB-1dot77,
												dB0, dB1, dB2, dB3}		OPTIONAL	-- Need ON
	]]
}

MBMSSessionInfo-r13 ::=				SEQUENCE	{
	tmgi-r13								TMGI-r9,
	sessionId-r13							OCTET STRING (SIZE (1))		OPTIONAL	-- Need OR
}

SC-MTCH-SchedulingInfo-r13::=		SEQUENCE	{
	onDurationTimerSCPTM-r13				ENUMERATED {
												psf1, psf2, psf3, psf4, psf5, psf6,
												psf8, psf10, psf20, psf30, psf40,
												psf50, psf60, psf80, psf100,
												psf200},
	drx-InactivityTimerSCPTM-r13			ENUMERATED {
												psf0, psf1, psf2, psf4, psf8,
												psf10, psf20, psf40,
												psf80, psf160, ps320,
												psf640, psf960,
												psf1280, psf1920, psf2560},
	schedulingPeriodStartOffsetSCPTM-r13	CHOICE {
		sf10									INTEGER(0..9),
		sf20									INTEGER(0..19),
		sf32									INTEGER(0..31),
		sf40									INTEGER(0..39),
		sf64									INTEGER(0..63),
		sf80									INTEGER(0..79),
		sf128									INTEGER(0..127),
		sf160									INTEGER(0..159),
		sf256									INTEGER(0..255),
		sf320									INTEGER(0..319),
		sf512									INTEGER(0..511),
		sf640									INTEGER(0..639),
		sf1024									INTEGER(0..1023),
		sf2048									INTEGER(0..2048),
		sf4096									INTEGER(0..4096),
		sf8192									INTEGER(0..8192)
	},
	...
}

-- ASN1STOP
In our understanding, g-RNTI, MBSSessionInfo(i.e., MBS session ID) and MTCH-SchedulingInfo are the basic and essential information for UE to monitor the corresponding broadcast session in NR MBS. So we think the detailed SC-MTCH information(i.e., SC-MTCH-InfoList) indicated in SC-MCCH in SC-PTM can be reused.
[bookmark: _Hlk71292731]Proposal 2: NR MBS MCCH message indicates g-RNTI, MBS session ID and scheduling information for MTCH.
Regarding the number of MCCH, single MCCH is enough. We have already defined two delivery modes, Delivery mode 1 is for high QoS (reliability, latency) requirement. So for high latency services, it should be supported by Delivery mode 1. The latency requirement of broadcast session is not too tough and single MCCH can meet it. Besides, multiple MCCHs will cause more complexity and standardization efforts considering that specific design for multiple MCCHs(e.g., MCCH scheduling parameters, MCCH-RNTI). Furthermore, UE interested in different broadcast sessions will consume more power to monitor several MCCHs.
Proposal 3: Multiple MCCHs are not supported in R17 MBS.
In the RAN2#113Bis-e meeting, we concluded that it is up to RAN1 to decide about the RNTI and DCI format used for MCCH change notifications. Besides, there are two methods for UE to get aware of session stop/modification of ongoing broadcast session. The first one is reading MCCH once per each MCCH modification period when receiving an ongoing broadcast session, which reuses LTE R13 mechanism. The second one is DCI used for MCCH change notification indicates the change of an ongoing broadcast session, which reuses the LTE R14 mechanism. In our view, DCI used for MCCH change notification is more suitable and flexible to indicate the change of ongoing broadcast session. Because it requires less UE power considering that UE does not need to read MCCH once per each modification period and can clearly know the reason for MCCH change is session start or the change of ongoing broadcast session. Besides, multicast activation group notification may also be achieved by MCCH. So it is clearer for UE to know the change reason of MCCH(e.g., session start, the change of ongoing broadcast session, the change of multicast session activation) by DCI indication.
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Proposal 4: DCI used for MCCH change notification indicates the change of an ongoing broadcast session.
[bookmark: _Hlk71297686]To achieve better service continuity and user experience, the valid area information(e.g., cell list) of broadcast configuration can be indicated in MCCH. When UE moves to the new cell belonging to the area information, UE does not need to read the corresponding broadcast configuration in the new cell. Hence, we propose that, 
[bookmark: _Hlk70578312]Proposal 5: The valid area information(e.g., cell list) of broadcast configuration can be indicated in MCCH.
2.2 Service continuity
[bookmark: _Hlk70408609][bookmark: _Hlk70405470]Regarding service continuity information in SC-PTM [2], to avoid the need to read MBMS related system information and potentially SC-MCCH on neighbour frequencies, the UE is made aware of which frequency is providing which MBMS services via SC-PTM through the combination of the following MBMS assistance information:
· user service description (USD): in the USD, the application/service layer provides for each service the TMGI, the session start and end time, the frequencies and the MBMS service area identities (MBMS SAIs) belonging to the MBMS service area;
· system information: MBMS and non-MBMS cells indicate in SystemInformationBlockType15 the MBMS SAIs of the current frequency and of each neighbour frequency.
In our understanding, even though broadcast service configuration is per cell, broadcast service may also be deployed in certain frequency for unified network management. Besides, UE awareness of MBS service on frequency basis is more reasonable considering the frequency priority handling in cell reselection procedure. So UE awareness of MBS service on frequency basis for service continuity for NR MBS Delivery mode 2 is supported, which is the same as LTE SC-PTM.
Proposal 6: Support UE awareness of MBS services on frequency basis for service continuity for NR MBS delivery mode 2.
As for the specific form of service continuity information on frequency basis, referring to SA2 specification [3], the content of Service Announcement is below,
· MBS Session ID(s), which is represented by TMGI or a Source Specific IP Multicast Address, for the service
· may include an MBS Session Type, which indicates whether the MBS Session for the service is multicast or broadcast.
Considering that MBS session ID(e.g., TMGI) is already indicated in Service Announcement and the SAI concept does not exist in Service Announcement, MBS session ID(e.g. TMGI) of the current and/or neighbouring carrier frequencies can be directly provided to UE. 
[bookmark: _Hlk71300512][bookmark: _Hlk70696172]Proposal 7: MBS session ID(e.g. TMGI) of the current and/or neighbouring carrier frequencies are provided to UE for service continuity for NR MBS delivery mode 2.
[bookmark: _Hlk71633409]Regarding the cell reselection in SC-PTM [4], UE may consider the frequency providing the multicast service to be the highest priority during the MBMS session at the cell reselection procedure if UE can only receive this MBMS service while camping on the frequency. 
In our view, the legacy reselection frequency priority handling and the strongest cell belonging to the highest priority frequency should still be adopted to guarantee the unicast reception quality of non-MBS service(e.g. the downlink call) which may be more important than MBS service. Besides, to achieve as good as possible MBS service reception, the frequencies providing the MBS service should be set to the highest priority as that in LTE. Therefore, we have the proposal below,
[bookmark: _Hlk70405752][bookmark: OLE_LINK27][bookmark: OLE_LINK28]Proposal 8: UE consider frequency providing interested MBS service to be the highest priority during the broadcast session at the cell reselection procedure if UE can only receive this broadcast session while camping on the frequency.
3.Conclusions
Based on the analysis given above, we have the following observations and proposals:
-Broadcast session configuration
Proposal 1: A new MBS-specific SIB used for acquiring MCCH configuration should be introduced in MBS.
Proposal 2: NR MBS MCCH message indicates g-RNTI, MBS session ID and scheduling information for MTCH.
Proposal 3: Multiple MCCHs are not supported in R17 MBS.
Proposal 4: DCI used for MCCH change notification indicates the change of an ongoing broadcast session.
Proposal 5: The valid area information(e.g., cell list) of broadcast configuration can be indicated in MCCH.
-Service continuity
Proposal 6: Support UE awareness of MBS services on frequency basis for service continuity for NR MBS delivery mode 2.
Proposal 7: MBS session ID(e.g. TMGI) of the current and/or neighbouring carrier frequencies are provided to UE for service continuity for NR MBS delivery mode 2.
Proposal 8: UE consider frequency providing interested MBS service to be the highest priority during the broadcast session at the cell reselection procedure if UE can only receive this broadcast session while camping on the frequency.
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