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1. Introduction
During the RAN2#123 meeting, the following agreements on multicast reception in RRC_INACTIVE state were made for the 3GPP R18 WI “Enhancements of NR Multicast and Broadcast services”.
For a UE receiving multicast in RRC_INACTIVE, the UE resumes the RRC connection when the measured RSRP or RSRQ based on the existing measurement requirements (whichever is configured by the NW) of the serving cell becomes lower than the threshold configured by network. FFS whether/how we need to address ping-pong issue
The threshold can be configured in PTM configuration per MBS session via RRCRelease or multicast MCCH message.
Unless issues are identified with using one of existing resume causes, no new resume causes are introduced for UEs receiving MC in INACTIVE when they resume due to bad quality or lack of SIBx/PTM configuration
Dedicated frequencies in RRCRelease can be used by the NW, as legacy
FFS whether we need something more, e.g. frequency priorities in MCCH or a solution based on FSAI
NW indicates which multicast service can be received in INACTIVE in suspendConfig of RRC Release. FFS how exactly this is indicated
Unless blocking issues are identified, UE behaviour is not to suspend corresponding multicast MRBs and to keep using them in INACTIVE
For “non-synchronised“ cell (in terms of PDCP COUNT), upon cell reselection, UE sets the initial PDCP count of the MRB for the multicast reception in RRC_INACTIVE state based on the same mechanism as R17 MBS broadcast.
One cell can indicate "synchronized", if by implementation, it follows a common QoS flow to MRB mapping rule and at the same time PDCP COUNT is set according to the MBS QoS Flow SN.
FFS how the UE is indicated about cells being synchronized (i.e. what information the NW needs to provide to the UE)
Solutions which require COUNT broadcasting via MCCH are not considered
SPS is not supported for multicast reception in RRC_INACTIVE.
RAN2 enables RRC_INACTIVE UE receiving multicast to also receive possible PTM retransmissions initiated by UEs receiving multicast in RRC_CONNECTED.
Allow configuration of drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM for INACTIVE UEs (38.331).
UE receiving MBS multicast in RRC_INACTIVE should start drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM when reception of the transport block has not been successful. FFS the details, e.g. when the timers are started exactly.
This is optional UE capability

In the contribution, MCCH change notification for multicast sessions in RRC_INACTIVE state is discussed with the related proposals suggested.

2. MCCH change notification
In order to reduce the power consumption in UE for monitoring multicast MCCH, MCCH change notification can be sent under the following cases:
(1) When a new multicast session is carried on multicast MCCH
(2) When the PTM configuration of a multicast session in RRC_INACTIVE state is changed
(3) When the reception quality information of a multicast session in RRC_INACTIVE state is changed
(4) When the multicast NCL of a multicast session is changed
(5) When a multicast session in RRC_INACTIVE state is deactivated
MCCH change notification is sent with a MCCH change notification field of 2 bits long on the DCI format of multicast MCCH. The first bit is used for indicating a new multicast session on multicast MCCH while the second bit is used for the other cases for the MCCH change notification to be triggered.
Multicast MCCH can be sent according to the configured modification period Pm, repetition period Pr and multicast MCCH transmission window. In detail, within each repetition period of a modification period, multicast MCCH is sent in the multicast MCCH transmission window. Multicast MCCH carries the PTM configurations of all multicast sessions in RRC_INACTIVE state, which means the PTM configuration of each multicast session is sent with a same frequent degree of Pm/Pr times per modification period.
Different multicast sessions have different QoS requirements, which means different multicast sessions have different delay requirements and different BLER requirements. If all multicast sessions have their PTM configurations sent with a same frequent degree, the modification period and repetition period shall be configured respectively with a smaller value to meet the most sincere QoS requirement among the QoS requirements of all multicast sessions, which mean more radio resource is needed for sending multicast MCCH. For the multicast sessions not with the most sincere QoS requirement, the smaller modification period and smaller repetition period have the PTM configurations of these multicast sessions sent with a frequent degree greater than expected. For the UE joining a multicast session among these multicast sessions, more power consumption than expected is suffered by the UE for monitoring multicast MCCH with a greater frequent degree than expected.
In order to reduce radio resource for sending multicast MCCH and power consumption in UE for monitoring multicast MCCH, different multicast sessions can be sent with different frequent degrees. Therefore M>1 transmission periods T(m), m=1,…..,M can be introduced to transmit different multicast sessions with different frequent degrees, where T(m)=2k(m)Pm, Pm is the modification period, k(m)>=0, m=1,…..,M. Select a transmission period among M transmission periods T(m)， m=1,……,M for each multicast session according to its QoS requirement. For a multicast session with the transmission period of T(k) ms long, the PTM configuration information of the multicast session is only transmitted in the first modification period of each transmission period of T(k) ms long, which means the multicast session has its PTM configuration sent with a frequent degree of Pm/Pr times every T(k)/Pm modification periods. Correspondingly for a multicast session, the transmission period of the multicast session is configured to UE before UE is released to RRC_INACTIVE state. Then UE can monitor multicast MCCH only in the first modification period of each transmission period instead of monitoring multicast MCCH in each modification period. Usually UE only joins one multicast sessions. If UE joins several multicast sessions, gNB can allocate a same G-RNTI/G-CS-RNTI to these multicast sessions. Or gNB allocates different G-RNTI/G-CS-RNTI and a same transmission period to these multicast sessions according to the most sincere QoS requirement among the QoS requirements of these multicast sessions, which means UE only needs to monitor multicast MCCH according to the same transmission period. 
Based on the above discussion, the introduction of transmission periods can save radio resource over Uu and reduce power consumption in UE.
An example with three transmission periods is illustrated in Figure1. In Figure 1, the following information is shown:
(1) The modification period is Pm=80ms and the repetition period is Pr=20ms.
(2) The services using T(1)=Pm=80ms have their configuration transmitted in each modification period.
(3) The services using T(2)=2*Pm=160ms have their configuration transmitted in the first modification period within each transmission period of T(2)=160ms long.
(4) The services using T(3)=4*Pm=320ms have their configuration transmitted in the first modification period within each transmission period of T(3)=320ms long.
(5) The PTM configuration of some service using T(3)=4*Pm=320ms is changed in the transmission period from 320ms to 640ms, MCCH change notification is sent in the first modification period within the transmission period.
(6) If the multicast session received by a UE uses T(3)=4*Pm=320ms, T(3) is configured to the UE via dedicated signalling before the UE is released to RRC_INACTIVE state. Then the UE can only monitor multicast MCCH in the first modification period of each transmission period of 320ms long, which means the UE only monitors multicast MCCH in the first 80ms of each time interval of 320ms long and thus 75% power consumption in UE for monitoring multicast MCCH can be saved.
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Figure 1: multicast MCCH with three transmission periods
Based on the above discussion, the following proposals are suggested.
Proposal 1: For multicast MCCH, MCCH change notification can be sent under the following cases:
(1) When a new multicast session is carried on multicast MCCH
(2) When the PTM configuration of a multicast session in RRC_INACTIVE state is changed
(3) When the reception quality information of a multicast session in RRC_INACTIVE state is changed
(4) When the multicast NCL of a multicast session is changed
(5) When a multicast session in RRC_INACTIVE state is deactivated

Proposal 2: MCCH change notification is sent with a MCCH change notification field of 2 bits long on the DCI format of multicast MCCH. The first bit is used for indicating a new multicast session on multicast MCCH while the second bit is used for the other cases for the MCCH change notification to be triggered.
Proposal 3: Several transmission periods are introduced for multicast MCCH to transmit the PTM configurations of different multicast sessions with different frequent degrees.
Proposal 4: For multicast MCCH, a modification period Pm, a repetition period Pr, M transmission periods T(m), m=1=1,….,M can be introduced. For a multicast session using the k-th transmission period T(k), the PTM configuration information of the multicast session is sent only in the first modification period of each transmission period of T(k) ms long, where Pm=2nPr, T(m)=2k(m)Pm, n>=0  is an integer, k(m)>=0 is an integer, m=1,….,M, and M>=1 is an integer.

3. Conclusion
Based on the discussion in the former sections, the following proposals are suggested.

Proposal 1: For multicast MCCH, MCCH change notification can be sent under the following cases:
(1) When a new multicast session is carried on multicast MCCH
(2) When the PTM configuration of a multicast session in RRC_INACTIVE state is changed
(3) When the reception quality information of a multicast session in RRC_INACTIVE state is changed
(4) When the multicast NCL of a multicast session is changed
(5) When a multicast session in RRC_INACTIVE state is deactivated

Proposal 2: MCCH change notification is sent with a MCCH change notification field of 2 bits long on the DCI format of multicast MCCH. The first bit is used for indicating a new multicast session on multicast MCCH while the second bit is used for the other cases for the MCCH change notification to be triggered.
Proposal 3: Several transmission periods are introduced for multicast MCCH to transmit the PTM configurations of different multicast sessions with different frequent degrees.
Proposal 4: For multicast MCCH, a modification period Pm, a repetition period Pr, M transmission periods T(m), m=1=1,….,M can be introduced. For a multicast session using the k-th transmission period T(k), the PTM configuration information of the multicast session is sent only in the first modification period of each transmission period of T(k) ms long, where Pm=2nPr, T(m)=2k(m)Pm, n>=0  is an integer, k(m)>=0 is an integer, m=1,….,M, and M>=1 is an integer.
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