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According to the WID [1] of the NR MBS, the MBS service of NR is to be provided to both the IDLE/INACTIVE UE and the CONNECTED UE. In this contribution we provide our understandings on some general issues related to the provisioning of the NR MBS service.
Discussion
Cell supporting MBS
According to the LTE MBMS/SC-PTM reception, the CONNECTED UE can receive the MBMS via the PCell/SCell/PSCell/non-serving cell, and the IDLE UE can receive the MBMS via the serving cell (i.e. camping cell) or the non-serving cell. The UE reception requirements can be found in 36.302 [2].
According to the architecture description [1] quoted below, the NR MBS service is to be provided to the UE via the 5GC and the NR Uu interface. 
	Architecture: it is the one in Figure 4.1-1 in TR 23.757 v0.2.0: High level MBS architecture, with the further restriction that only NR in NG-RAN (i.e. connected to 5GC) is considered as RAT. Consequently, in addition to in NR SA, there should be no reasons preventing the use of the feature standardized in this WI in case of MR DC configurations in the MCG when the MN is a gNB (NE-DC, NR DC).




Figure 1: Cell type of MBS reception
As receiving the MBS via different cell types would require different signalling support (e.g. the dedicated signalling configuration of MBS for PCell or SCell.) and the UE capabilities, we consider that RAN2 should firstly consider which cell type is to be supported for the MBS reception. As the WID already stated that the MBS should be supported for NR DC, we consider that at least PCell and PSCell should be supported for the MBS reception. Regarding the SCell MBS reception, we consider that when the gNB is to provide the MBS service to a group of UEs via a certain cell, the UE should not be forced to perform the handover so as to avoid the interruption of the unicast service. For the IDLE/INACTIVE UE, we consider that the UE should be able to receive the MBS via the camping cell. Regarding the non-serving cell MBS reception for either the CONNECTED UE or the IDLE/INACTIVE UE, we consider that if RAN2 supports broadcasting the MBS configuration (e.g. via MCCH channel), then the CONNECTED/IDLE/INACTIVE UE can receive the MBS configuration (e.g. via MCCH channel) by implementation. However if a MBS service reception is configured only via the dedicated RRC signalling, then receiving the MBS service via the non-serving cell would be difficult.
Observation 1: Receiving the MBS service via the non-serving cell would be difficult if the MBS configuration is provided via the dedicated RRC signalling.
Observation 2: The MBS reception via the non-serving cell can be discussed later after the RAN2 decides how to configure the MBS reception.
Proposal 1: For the CONNECTED UE, the MBS service can be received via PCell/PSCell/SCell.
Proposal 2: For the IDLE/INACTIVE UE, the MBS service can be received via the camping cell.

Configuration of the MBS reception
Regarding how to provide the MBS configuration to the UE, from our understanding, to support the fast switching between the PTP (i.e. via DRB) and PTM (i.e. via MRB for the CONNECTED UE), the dedicated signalling would be faster than the broadcast signalling for the CONNECTED UE, as providing a broadcast configuration to the UE would require at least 2-steps (i.e. step 1: notifying the change/update of the broadcast configuration; step 2: sending the new configuration) to update the broadcast configuration.
To support the IDLE/INACTIVE UE reception of the MBS service, we could have the following options:
· Option 1: The MBS configuration is sent via the RRC release message.
· Option 2: The MBS configuration is sent via the broadcast channel (e.g. like the LTE MCCH channel).
Option 2 would be more suitable for the free-to-air MBS service as it does not require the UE to enter the CONNECTED in order to get the MBS configuration, but Option 2 would require more signalling overhead as the MBS configuration would be periodically transmitted via the Uu interface. Furthermore, the broadcast configuration may not be suitable for the service which requires the verification of the UE. The security concerns on the broadcast configuration is also mentioned in the WID as quoted below:
	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. 


The drawbacks of Option 1 is that it requires the UE to enter the CONNECTED, and if the network wants to update the MBS configuration, the network would also need to page the UE in order to provide the updated MBS configuration to the UE. From our understanding, Option 1 has no security issues regarding the verification of service subscription and authorization.
As both Option 1 and Option 2 has its own specific use cases, we consider that RAN2 can support both broadcast and dedicated RRC signalling for the MBS configuration.
Proposal 3: The MBS configuration can be provided via the dedicated RRC signalling.
Proposal 4: The MBS configuration can be provided via the broadcast RRC signalling (e.g. alike the LTE MCCH).
Proposal 5: RAN2 is kindly requested to discuss whether the IDLE/INACTIVE UE can receive the MBS configuration via the RRCRelease message.
If the MBS configuration is provided via the dedicated RRC signalling, we should allow the UE only receives the MBS service without the transmission of any unicast packet.
Proposal 6: If RAN2 agreed to provide MBS configuration via the dedicated RRC signalling, the CONNECTED UE can receive the MBS service (e.g. via MRB) without being configured with a DRB of the unicast PDU session.
To allow the UE to discover the available MBS and to fetch the MBS configuration from the network, the network should also indicate the MBS service availability via the SIB. The MBS availability information could also be used to assist the mobility of the CONNECTED/INACTIVE/IDLE UE(s). RAN2 can discuss further whether to indicate the MBS service(s) of the serving or the neighbour cells/frequencies and whether to provide such information via SIB or MCCH-like channel.
Proposal 7: The MBS service availability is indicated via the broadcast signalling.
If RAN2 agreed to provide MBS configuration via the dedicated RRC signalling, one remaining issue is to discuss whether the MBS configuration via the dedicated RRC signalling requires the encryption. When a UE is only to receive the MBS service (which is encrypted by the CN as LTE), the UE may not have an active PDU session of unicast. According to the current specification [2], if the UE does not have a unicast PDU session, the UE could be configured with a signalling-only connection (as quoted in the Annex A) which could be provided with the security context to encrypt the RRC signalling via the Uu interface. However it is also not clear whether the signalling-only connection (which is currently used for the NAS signalling transmission) can be used for the MBS configuration as the UE may not have any NAS signalling while receiving the MBS configuration of Uu.
Observation 3: The user plane packets of MBS service are encrypted by the CN, without providing the security context to the RAN. 
Observation 4: It is not clear if the security context can be provided to the RAN without a unicast PDU session or without NAS signalling transmission. 
Proposal 8: RAN2 is kindly requested to discuss whether the SRB providing the MBS configuration via the dedicated RRC signalling always requires the encryption.
Proposal 9: If RAN2 decides that the SRB providing the MBS configuration requires the encryption, RAN2 is kindly requested to send an LS to SA to ask whether the security context can be provided to a UE without a unicast bearer or a NAS signalling transmission.

Group scheduling
Regarding how to schedules the MBS service, the WID of the NR MBS requires a group scheduling mechanism as quoted below.
	· 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.


According to the NR MBS discussion in SA2, an MBS service can be identified by a TMGI, which is mapped to a specific MBS PDU session. And a MBS PDU session can include one or more MBS QoS flow(s). To our understanding different MBS QoS flow(s) could be configured in different/same MRB(s) (i.e. with same/different LCID(s)), which has already been supported for the QoS flow configuration of the DRB of the unicast session.
Observation 5: One MBS service (e.g. TMGI) can include more than one QoS flows.
Observation 6: Different MBS QoS flow(s) could be configured in different/same MRB(s) (i.e. with same/different LCID(s)), as the QoS flow configuration of the DRB of the unicast session.
According to the LTE SC-PTM, a MBS service with one specific LCID can be configured with a specific G-RNTI which is used for the scheduling of the MBS service. According to the current MAC specification (as quoted in Annex B), the RNTI is allocated for specific transport channel or logical channel(s). Then we consider that a MBS RNTI can be configured for one or more logical channels (i.e. one or more MBS QoS flows.) to allow more efficient MBS reception (e.g. power saving and MBS service separation).
Observation 7: According to the current MAC specification, the RNTI is allocated for specific logical channel or transport channel.
Proposal 10: One MBS-RNTI can be configured for one or more MBS QoS flows.
As the MBS service and the unicast service are transmitted via different MAC PDUs (i.e. unicast MAC PDU scheduled by C-RNTI and MBS MAC PDU scheduled by MBS-RNTI), the LCIDs allocated for the MBS service can reuse the LCID pool of the DTCH channel of the unicast service. Namely the UE can have the same LCID for the MRB and the DRB.
Proposal 11: The MBS LCID (i.e. MTCH) reuses the same LCID pool of the unicast DTCH.
Regarding the MBS reception time period, the LTE SC-PTM provides a DRX configuration for each G-RNTI monitoring. We consider that the same way of LTE SC-PTM can also be reused to save the UE power of the MBS reception. 
Proposal 12: A DRX can be configured for monitoring a MBS RNTI.

UE Interest collection
According to the LTE MBS, the network can collect the UE’s MBS interest via the MBMS counting procedure. The intension of the MBS counting is to allow the network to collect the number of UE(s) which are interested in a specific MBS service, so as to allow the network to adjust the MBS broadcast area. If the NR MBS configuration can be provided via the broadcast signalling, the gNB is also not able to know which/how many UE(s) are receiving (or interested to receive) a specific MBS service. For the case that the MBS configuration is provided via the dedicated RRC, the UE may also change its interest of MBS reception at any point of time. Then to allow the gNB to turn-off the MBS transmission via a specific cell or to switch the transmission mode from PTM to PTP, the gNB should also be able to count the number of UEs for specific MBS service. 
Observation 8: If the MBS configuration is provided via broadcast signalling, the gNB is not able to know which/how many UE(s) are receiving (or interested to receive) a specific MBS service.
Observation 9: For the case that the MBS configuration is provided via the dedicated RRC, the UE may change its interest of MBS reception at any point of time.
[bookmark: _GoBack]Proposal 13: The gNB can enquiry the CONNECTED/INACTIVE/IDLE UE’s interests for specific MBS service(s).
Conclusions
Based on the analysis given above, we have the following Observations and proposal:
Observation 1: Receiving the MBS service via the non-serving cell would be difficult if the MBS configuration is provided via the dedicated RRC signalling.
Observation 2: The MBS reception via the non-serving cell can be discussed later after RAN2 decides how to provide the MBS configuration.
Observation 3: The user plane packets of MBS service are encrypted by the CN, without providing the security context to the RAN. 
Observation 4: It is not clear if the security context can be provided to the RAN without a unicast PDU session or without NAS signalling transmission. 
Observation 5: One MBS service (e.g. TMGI) can include more than one QoS flows.
Observation 6: Different MBS QoS flow(s) could be configured in different/same MRB(s) (i.e. with same/different LCID(s)), as the QoS flow configuration of the DRB of the unicast session.
Observation 7: According to the current MAC specification, the RNTI is allocated for specific logical channel or transport channel.
Observation 8: If the MBS configuration is provided via broadcast signalling, the gNB is not able to know which/how many UE(s) are receiving (or interested to receive) a specific MBS service.
Observation 9: For the case that the MBS configuration is provided via the dedicated RRC, the UE may change its interest of MBS reception at any point of time.
Proposal 1: For the CONNECTED UE, the MBS service can be received via PCell/PSCell/SCell.
Proposal 2: For the IDLE/INACTIVE UE, the MBS service can be received via the camping cell.
Proposal 3: The MBS configuration can be provided via the dedicated RRC signalling.
Proposal 4: The MBS configuration can be provided via the broadcast RRC signalling (e.g. alike the LTE MCCH).
Proposal 5: RAN2 is kindly requested to discuss whether the IDLE/INACTIVE UE can receive the MBS configuration via the RRCRelease message.
Proposal 6: If RAN2 agreed to provide MBS configuration via the dedicated RRC signalling, the CONNECTED UE can receive the MBS service (e.g. via MRB) without being configured with a DRB of the unicast PDU session.
Proposal 7: The MBS service availability is indicated via the broadcast signalling.
Proposal 8: RAN2 is kindly requested to discuss whether the SRB providing the MBS configuration via the dedicated RRC signalling always requires the encryption.
Proposal 9: If RAN2 decides that the SRB providing the MBS configuration requires the encryption, RAN2 is kindly requested to send an LS to SA to ask whether the security context can be provided to a UE without a unicast bearer or a NAS signalling transmission.
Proposal 10: One MBS-RNTI can be configured for one or more MBS QoS flows.
Proposal 11: The MBS LCID (i.e. MTCH) reuses the same LCID pool of the unicast DTCH.
Proposal 12: A DRX can be configured for monitoring a MBS RNTI.
Proposal 13: The gNB can enquiry the CONNECTED/INACTIVE/IDLE UE’s interests for specific MBS service(s).
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Annex A
The following texts are extracted from the 3GPP TS 38.413 [2]:
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The purpose of the Initial Context Setup procedure is to establish the necessary overall initial UE context at the NG-RAN node, when required, including PDU session context, the Security Key, Mobility Restriction List, UE Radio Capability and UE Security Capabilities, etc. The AMF may initiate the Initial Context Setup procedure if a UE-associated logical NG-connection exists for the UE or if the AMF has received the RAN UE NGAP ID IE in an INITIAL UE MESSAGE message or if the NG-RAN node has already initiated a UE-associated logical NG-connection by sending an INITIAL UE MESSAGE message via another NG interface instance. The procedure uses UE-associated signalling.
For signalling only connections and if the UE Context Request IE is not received in the Initial UE Message, the AMF may be configured to trigger the procedure for all NAS procedures or on a per NAS procedure basis depending on operator’s configuration.
[bookmark: _Toc36552905][bookmark: _Toc36554632][bookmark: _Toc29504459][bookmark: _Toc29503875][bookmark: _Toc29503291][bookmark: _Toc20954854]8.3.1.2	Successful Operation


Figure 8.3.1.2-1: Initial context setup: successful operation
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This message is sent by the AMF to request the setup of a UE context.
Direction: AMF  NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Old AMF
	O
	
	AMF Name
9.3.3.21
	
	YES
	reject

	UE Aggregate Maximum Bit Rate
	C-ifPDUsessionResourceSetup
	
	9.3.1.58
	
	YES
	reject

	Core Network Assistance Information for RRC INACTIVE
	O
	
	9.3.1.15
	
	YES
	ignore

	GUAMI
	M
	
	9.3.3.3
	
	YES
	reject

	PDU Session Resource Setup Request List
	
	0..1
	
	
	YES
	reject

	>PDU Session Resource Setup Request Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>PDU Session NAS-PDU
	O
	
	NAS-PDU
9.3.3.4
	
	-
	

	>>S-NSSAI 
	M
	
	9.3.1.24
	
	-
	

	>>PDU Session Resource Setup Request Transfer

	M
	
	OCTET STRING
	Containing the PDU Session Resource Setup Request Transfer IE specified in subclause 9.3.4.1.
	-
	

	Allowed NSSAI
	M
	
	9.3.1.31
	Indicates the S-NSSAIs permitted by the network
	YES
	reject

	UE Security Capabilities
	M
	
	9.3.1.86
	
	YES
	reject

	Security Key
	M
	
	9.3.1.87
	
	YES
	reject

	Trace Activation
	O
	
	9.3.1.14
	
	YES
	ignore

	Mobility Restriction List
	O
	
	9.3.1.85
	
	YES
	ignore

	UE Radio Capability
	O
	
	9.3.1.74
	
	YES
	ignore

	Index to RAT/Frequency Selection Priority
	O
	
	9.3.1.61
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.3.1.54
	
	YES
	ignore

	NAS-PDU
	O
	
	9.3.3.4
	
	YES
	ignore

	Emergency Fallback Indicator
	O
	
	9.3.1.26
	
	YES
	reject

	RRC Inactive Transition Report Request
	O
	
	9.3.1.91
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.3.1.68
	
	YES
	ignore

	Redirection for Voice EPS Fallback 
	O
	
	9.3.1.116
	
	YES
	ignore

	Location Reporting Request Type
	O
	
	9.3.1.65
	
	YES
	ignore

	CN Assisted RAN Parameters Tuning
	O
	
	9.3.1.119
	
	YES
	ignore

	SRVCC Operation Possible
	O
	
	9.3.1.128
	
	YES
	ignore







Annex B
The following texts are extracted from the 3GPP TS 38.321:
	Table 7.1-2: RNTI usage.
	RNTI
	Usage
	Transport Channel
	Logical Channel

	P-RNTI
	Paging and System Information change notification
	PCH
	PCCH

	SI-RNTI
	Broadcast of System Information
	DL-SCH
	BCCH

	RA-RNTI
	Random Access Response
	DL-SCH
	N/A

	MSGB-RNTI
	Random Access Response for 2-step RA type
	DL-SCH
	CCCH, DCCH

	Temporary C-RNTI
	Contention Resolution
(when no valid C-RNTI is available)
	DL-SCH
	CCCH, DCCH

	Temporary C-RNTI
	Msg3 transmission
	UL-SCH
	CCCH, DCCH, DTCH

	C-RNTI, MCS-C-RNTI
	Dynamically scheduled unicast transmission
	UL-SCH
	DCCH, DTCH

	C-RNTI
	Dynamically scheduled unicast transmission
	DL-SCH
	CCCH, DCCH, DTCH

	MCS-C-RNTI
	Dynamically scheduled unicast transmission
	DL-SCH
	DCCH, DTCH

	C-RNTI
	Triggering of PDCCH ordered random access
	N/A
	N/A

	CS-RNTI
	Configured scheduled unicast transmission
(activation, reactivation and retransmission)
	DL-SCH, UL-SCH
	DCCH, DTCH

	CS-RNTI
	Configured scheduled unicast transmission
(deactivation)
	N/A
	N/A

	TPC-PUCCH-RNTI
	PUCCH power control
	N/A
	N/A

	TPC-PUSCH-RNTI
	PUSCH power control
	N/A
	N/A

	TPC-SRS-RNTI
	SRS trigger and power control
	N/A
	N/A

	INT-RNTI
	Indication pre-emption in DL
	N/A
	N/A

	SFI-RNTI
	Slot Format Indication on the given cell
	N/A
	N/A

	SP-CSI-RNTI
	Activation of Semi-persistent CSI reporting on PUSCH
	N/A
	N/A

	CI-RNTI
	Cancellation indication in UL
	N/A
	N/A

	PS-RNTI
	DCP to indicate whether to start drx-onDurationTimer for associated DRX cycle
	N/A
	N/A

	SL-RNTI
	Dynamically scheduled sidelink transmission
	SL-SCH
	SCCH, STCH

	SLCS-RNTI
	Configured scheduled sidelink transmission
(activation, reactivation and retransmission)
	SL-SCH
	SCCH, STCH

	SLCS-RNTI
	Configured scheduled sidelink transmission
(deactivation)
	N/A
	N/A

	SL Semi-Persistent Scheduling V-RNTI (NOTE 2)
	Semi-Persistently scheduled sidelink transmission for V2X sidelink communication
(activation, reactivation and retransmission)
	SL-SCH
	STCH

	SL Semi-Persistent Scheduling V-RNTI
(NOTE 2)
	Semi-Persistently scheduled sidelink transmission for V2X sidelink communication
(deactivation)
	N/A
	N/A

	NOTE 1:	The usage of MCS-C-RNTI is equivalent to that of C-RNTI in MAC procedures (except for the C-RNTI MAC CE).
NOTE 2:	The MAC entity uses SL Semi-Persistent Scheduling V-RNTI to control semi-persistently scheduled sidelink transmission on SL-SCH for V2X sidelink communication as specified in clause 5.14.1.1 of TS 36.321 [22].




	Table 6.2.1-1 Values of LCID for DL-SCH
	Codepoint/Index
	LCID values

	0
	CCCH

	1–32
	Identity of the logical channel

	33
	Extended logical channel ID field (two-octet eLCID field)

	34
	Extended logical channel ID field (one–octet eLCID field)

	35
	Reserved

	36
	SP Positioning SRS Activation/Deactivation

	37
	Duplication RLC Activation/Deactivation

	38
	Absolute Timing Advance Command

	39
	CC list-based SRS Activation/Deactivation

	40
	PUSCH Pathloss Reference RS Activation/Deactivation

	41
	SRS Pathloss Reference RS Activation/Deactivation

	42
	AP SRS spatial relation Indication

	43
	Enhanced PUCCH spatial relation Activation/Deactivation

	44
	Enhanced TCI States Activation/Deactivation for UE-specific PDSCH

	45
	Number of Provided Guard Symbols

	46
	Timing Delta

	47
	Recommended bit rate

	48
	SP ZP CSI-RS Resource Set Activation/Deactivation

	49
	PUCCH spatial relation Activation/Deactivation

	50
	SP SRS Activation/Deactivation 

	51
	SP CSI reporting on PUCCH Activation/Deactivation

	52
	TCI State Indication for UE-specific PDCCH

	53
	TCI States Activation/Deactivation for UE-specific PDSCH

	54
	Aperiodic CSI Trigger State Subselection

	55
	SP CSI-RS/CSI-IM Resource Set Activation/Deactivation

	56
	Duplication Activation/Deactivation

	57
	SCell Activation/Deactivation (four octets)

	58
	SCell Activation/Deactivation (one octet)

	59
	Long DRX Command

	60
	DRX Command

	61
	Timing Advance Command

	62
	UE Contention Resolution Identity

	63
	Padding
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