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1. Introduction
[bookmark: _Hlk109983984]In order to reduce the power consumption in a UE for receiving a multicast session in RRC_CONNECTED state and support the sharing processing for both unicast reception and broadcast reception, the 3GPP R18 WI “Enhancements of NR Multicast and Broadcast services” [1] was approved. In the contribution, multicast reception in RRC_INACTIVE state is discussed with the related proposals suggested.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Multicast reception in RRC_INACTIVE state
In order to support multicast reception in RRC_INACTIVE state, the following questions shall be solved:
(1) If a multicast session is provided in both RRC_INACTIVE and RRC_CONNECTED state, how many GTP-U tunnels over F1 are needed for carrying the data of the multicast session?
(2) Which entity between gNB-DU and gNB-CU makes the decision on the multicast session reception in RRC_INACTIVE state? What information is exchanged over F1 for making the decision and sending the decision?
(3) Can the PTM configuration of a multicast session be applied to a certain area? How can such a certain area be set up?
For question (1), gNB may use different PTM configurations for different RRC states, therefore gNB may transmit the data of the multicast session to RRC_CONNECTED UE and RRC_INACTIVE UE with different speeds, which means a bigger data buffer is needed in gNB-DU for storing the data of the multicast session. But there’s no need to use two data buffers in gNB-DU. Therefore, it’s enough to use only one GTP-U tunnel over F1 for carrying the data of a multicast session. Based on the discussion above, the following proposal is suggested.
Proposal 1: Only one GTP-U tunnel over F1 is needed for carrying the data of a multicast session.
For question (2), gNB-DU takes charge of radio resource allocation and knows the radio channel quality of each UE, therefore it’s better for gNB-DU to make the decision on multicast reception in RRC_INACTIVE state per multicast session. In order for gNB-DU to make the decision, the following information can be provided over F1 by gNB-CU.
(1) QoS information per multicast session
(2) UE capability information per UE
(3) RRC_INACTIVE state indicator from 5GC per UE 
If gNB-DU decides to provide a multicast session in RRC_INACTIVE state, gNB-DU shall decide which UEs receive the multicast session in RRC_INACTIVE state. Furthermore, gNB-DU needs to determine the PTM configuration of the multicast session. If the multicast session is provided to both RRC_CONNECTED UE and RRC_INACTIVE UE, gNB may make different RRC state have same or different PTM configuration. Therefore, for a multicast session in RRC_INACTIVE state, gNB-DU needs to provide the following information to gNB-CU.
(1) UE ID list: used to indicate which UEs receive the multicast session in RRC_INACTIVE state
(2) PTM configuration for RRC_INACTIVE state
(3) PTM configuration for RRC_CONNECTED state
Based on the discussion above, the following proposals are suggested.
Proposal 2: gNB-DU makes the decision on multicast reception in RRC_INACTVIE state per multicast session
Proposal 3: The following information for a multicast session needs to be provided over F1 from gNB-CU to gNB-DU
(1) QoS information per multicast session
(2) UE capability information per UE
(3) RRC_INACTIVE state indicator from 5GC per UE 
Proposal 4: The following information needs to be sent over F1 from gNB-DU to gNB-CU for a multicast session in RRC_INACTIVE state
(1) UE ID list: used to indicate which UEs are permitted to receive the multicast session in RRC_INACTIVE state
(2) PTM configuration for RRC_INACTIVE state
(3) PTM configuration for RRC_CONNECTED state
For question (3), the PTM configuration of a multicast session can be applied to a certain area. For example, a multicast session is provided in the cells of a same gNB-DU. The same PTM configuration can be used to provide the multicast session in the cells. For a UE receiving the multicast session, if the UE know the PTM configuration of the multicast session is applied in the cells, it can move among the cells without service interruption and RRC state switching by using a same PTM configuration to receive the multicast session in the cells. 
When the PTM configuration of a multicast session is applied to a certain area, there are three cases for the certain area: intra-gNB-DU case, intra-gNB-CU case and intra-gNB case. Under the intra-gNB-DU case, the certain area consists of some cells or all the cells of a gNB-DU. Under the intra-gNB-CU case, the certain area consists of some cells or all the cells of a gNB-CU. Under the intra-gNB case, the certain area consists of some cells or all the cells of a gNB. 
Based on the discussion above, the following proposals are suggested.
Proposal 5: The PTM configuration of a multicast session can be applied to a certain area. Support the following cases for the certain area:
(1) Intra-gNB-DU case: the certain area consists of some cells or all the cells of a gNB-DU
(2) Intra-gNB-CU case: the certain area consists of some cells or all the cells of a gNB-CU
(3) Intra-gNB case: the certain area consists of some cells or all the cells of a gNB
3. Conclusions
[bookmark: _Toc423020280]Based on the discussion in the above section, the following proposals are suggested.
Proposal 1: Only one GTP-U tunnel over F1 is needed for carrying the data of a multicast session.
Proposal 2: gNB-DU makes the decision on multicast reception in RRC_INACTVIE state per multicast session
Proposal 3: The following information for a multicast session needs to be provided over F1 from gNB-CU to gNB-DU
(1) QoS information per multicast session
(2) UE capability information per UE
(3) RRC_INACTIVE state indicator from 5GC per UE 
Proposal 4: The following information needs to be sent over F1 from gNB-DU to gNB-CU for a multicast session in RRC_INACTIVE state
(1) UE ID list: used to indicate which UEs are permitted to receive the multicast session in RRC_INACTIVE state
(2) PTM configuration for RRC_INACTIVE state
(3) PTM configuration for RRC_CONNECTED state


Proposal 5: The PTM configuration of a multicast session can be applied to a certain area. Support the following cases for the certain area:
(1) Intra-gNB-DU case: the certain area consists of some cells or all the cells of a gNB-DU
(2) Intra-gNB-CU case: the certain area consists of some cells or all the cells of a gNB-CU
(3) Intra-gNB case: the certain area consists of some cells or all the cells of a gNB
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