3GPP TSG RAN WG1 Meeting #102-e	R1-2006322
Online, 17 – 28 August 2020

Agenda Item:	8.12.3
Source: 	LG Electronics Inc.
Title: 	Basic function for broadcast/multicast
Document for:	Discussion and decision
1.	Introduction
The WID on NR Multicast and Broadcast Services was revised in RAN#88e [1]. 
One of the objectives led by RAN1 is to specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state:
· 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 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]
In addition, RAN1 is involved in specification of RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states [RAN2, RAN1]:
· Specify required changes to enable the reception of Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, with the aim of keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception. [RAN2, RAN1].
· Note: the possibility of receiving Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, without the need for those UEs to get the configuration of the PTM bearer carrying the Broadcast/Multicast service while in RRC CONNECTED state beforehand, is subject to verification of service subscription and authorization assumptions during the WI. 
In this contribution, we discuss basic functions for broadcast/multicast in RAN1.
2.	Discussion
In UMTS/LTE MBMS, the network broadcasts MBMS SIB which carries MBMS specific configuration. It is mainly because idle/inactive UEs as well as connected UEs should be able to receive MBMS transmissions. Thus, it seems likely to introduce a MBMS SIB for NR MBMS, even though whether to introduce a MBMS SIB seems up to RAN2. If MBMS SIB is introduced, we expect that MBMS SIB should be delivered as Other SI. If UE is interested to receive a MBS TB, UE should monitor PDCCH for Type0A-PDCCH CSS set to detect a DCI with SI-RNTI and receive MBMS SIB on PDSCH for a serving frequency.
Proposal 1: Assuming that RAN2 introduces a new MBMS SIB, if UE is interested to receive a MBS TB, UE monitors PDCCH for Type0A-PDCCH CSS set to detect a DCI with SI-RNTI and receive MBMS SIB on PDSCH for a serving frequency.
Considering UMTS/LTE MBMS, it seems likely that a UE check MBMS service availability at a serving cell by receiving a MBMS control channel (e.g. like SC-MCCH in LTE SC-PTM), even though whether to introduce a MCCH seems up to RAN2. The MBMS service availability may consist of a list of Service IDs by which the UE can know whether an interested service is ongoing or not. Such information seems essential especially for idle/inactive UEs to identify whether an interested service is provided at a serving cell.
If MCCH is introduced, we expect that PDSCH transmission carrying MCCH information should be common to all UEs receiving MBS. Thus, gNB could configure a CCS set for a DCI with SC-RNTI to support PDSCH transmission carrying MCCH information. If UE is interested to receive a MBS TB, UE monitors PDCCH for a PDCCH CSS set to detect a DCI with SC-RNTI and receive MCCH information on PDSCH. RAN1 can further discuss which type of PDCCH CSS set is used for MCCH, if supported.
Proposal 2: Assuming that RAN2 introduces a MCCH, if UE is interested to receive a MBS TB, UE monitors PDCCH for a PDCCH CSS set to detect a DCI with SC-RNTI and receive MCCH information on PDSCH. FFS on which type of PDCCH CSS set is used for MCCH, if supported.
LTE MBMS allows a UE to receive MBMS transmissions on non-Primary Cell, e.g. MBMS Scell. For example, if MBMS SIB on Pcell provides a MBMS carrier frequency, a UE may receive MBMS transmissions from the MBMS SCell. 
Similarly, NR UE may not need to find a serving cell only on the MBMS carrier frequency. Instead, NR UE could select a serving cell (i.e. PCell) on a frequency and then receives MBMS transmissions from the MBMS SCell, e.g. on non-serving frequency, while staying on the PCell.
Therefore, if a PDCCH CSS set is configured for MCCH, it can be configured on an inter-frequency non-serving cell as well as a serving cell from UE perspective, depending network configuration.
Proposal 3: If a CSS set is configured for MCCH, it can be configured on an inter-frequency non-serving cell as well as a serving cell from UE perspective, depending network configuration.
For group scheduling of MBS data, a UE should be provided one or more search space sets in which the UE monitors PDCCH candidates to detect DCI with Group RNTI. If so, RAN1 should further discuss whether to define a new type of CSS or a new MBS specific SS set (e.g. MSS) for group scheduling of MBS data.
Proposal 4: Discuss whether to define a new type CSS set or a new MBS specific SS set (e.g. MSS) for group scheduling of MBS data.
As in LTE MBMS, it seems likely for gNB to provide MBS transmissions on an inter-frequency cell which may be a serving cell or non-serving cell for a UE receiving the transmission. Thus, if one or more SS sets are configured for group scheduling of MBS data, they can be configured on an inter-frequency non-serving cell as well as a serving cell from UE perspective, depending network configuration.
Proposal 5: If one or more SS sets are configured for group scheduling of MBS data, they can be configured on an inter-frequency non-serving cell as well as a serving cell from UE perspective, depending network configuration.
If a UE is in idle or inactive mode, the UE receives system information and paging and performs initial access within an initial BWP. After the UE enters RRC_CONECTED, the UE may be configured with multiple DL BWPs and activates one DL BWP where the UE receives unicast transmissions. It is unclear where gNB can configure a DL BWP to provide MBMS transmissions.
From network perspective, even if a serving cell can provide MBS transmissions, it seems not desirable for gNB to provide all MBS transmissions only within an initial BWP at least for idle/inactive UEs. Depending on a total amount of MBS transmissions, gNB may want to select either an initial BWP or other BWP(s) to transmit MBS transmissions. Thus, it is proposed to support MBS transmission/reception based on a new MBS specific BWP as well as the initial/active BWP.
Proposal 6: Support MBS transmission/reception based on a new MBS specific BWP as well as the initial/active BWP.
3.	Conclusion
[bookmark: _GoBack]In conclusion, we propose to discuss the following basic functions for broadcast/multicast in RAN1:
Proposal 1: Assuming that RAN2 introduces a new MBMS SIB, if UE is interested to receive a MBS TB, UE monitors PDCCH for Type0A-PDCCH CSS set to detect a DCI with SI-RNTI and receive MBMS SIB on PDSCH for a serving frequency.
Proposal 2: Assuming that RAN2 introduces a MCCH, if UE is interested to receive a MBS TB, UE monitors PDCCH for a PDCCH CSS set to detect a DCI with SC-RNTI and receive MCCH information on PDSCH. FFS on which type of PDCCH CSS set is used for MCCH, if supported.
Proposal 3: If a CSS set is configured for MCCH, it can be configured on an inter-frequency non-serving cell as well as a serving cell from UE perspective, depending network configuration.
Proposal 4: Discuss whether to define a new type CSS set or a new MBS specific SS set (e.g. MSS) for group scheduling of MBS data.
Proposal 5: If one or more SS sets are configured for group scheduling of MBS data, they can be configured on an inter-frequency non-serving cell as well as a serving cell from UE perspective, depending network configuration.
Proposal 6: Support MBS transmission/reception based on a new MBS specific BWP as well as the initial/active BWP.
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