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	Reason for change:
	1. Section 8.1: Definition of G-RNTI, G-CS-RNTI and MCCH-RNTI is ambiguous. Clearly these are UE identities as these are under UE identities section but the current definition seems to imply that these are identifying the actual transmissions on MTCH or MCCH.
2. Section 16.10.1: There is no definition in 38.300 as to what is broadcast service area and multicast service area.
3. Section 16.10.4: The definitions of MTCH, DTCH and MCCH indicates the applicability of those logical channels to multicast and/or broadcast session but it is not quite clear that group scheduling applies to both multicast and broadcast. An introductory sentence on what group scheduling is, is missing. Also, the term “group transmission” is not defined in 38.300.
4. Section 16.10.5.2: The gNB transitioning the UE to RRC_IDLE or RRC_INACTIVE is dependent on whether the multicast session is active or not.
5. Section 16.10.5.2: The term “UEs reconnect to network” could be taken to mean RRC establishment which applies for a RRC_IDLE to RRC_CONNECTED transition but for RRC_INACTIVE to RRC_CONNECTED transition, a resume procedure is used.
6. Section 16.10.5.4: Inconsistent use of terminology
7. Section 16.10.5.6: The text “PTM retransmission via PTP” is confusing and does not clearly bring out that initial transmission is via PTM and retransmission is via PTP.
8. Section 16.10.5.7: Some editorial clarifications required for readability.
9. Section 16.10.6.6: Some parts of the text from RAN1 about Physical Layer is too detailed for a stage 2 description.

	
	

	Summary of change:
	1. Section 8.1: Clarified that G-RNTI, G-CS-RNTI and MCCH-RNTI are all identifying UEs capable of MBS multicast and/or broadcast reception.
2. Section 16.10.1: Added reference to 23.247 for reference to definitions of broadcast service area and multicast service area.
3. Section 16.10.4: Added an introductory sentence on what group scheduling is and that it applies to both multicast session and broadcast session. Also, changed “group transmission” to “point-to-multipoint transmission” which is well explained in 38.300.
4. Section 16.10.5.2: Clarified that when there is (temporarily) no data to be sent to UEs for a multicast session, the gNB may move the UE to RRC_INACTIVE state if the multicast sesion is active or to RRC_IDLE/RRC_INACTIVE state if the multicast session is deactived.
5. Section 16.10.5.2: Clarified that when group notification is sent to UE in RRC_INACTIVE state the UE resumes the connection and moves to RRC_CONNECTED.
6. Section 16.10.5.4: Editorial correction for consistent use of terminology
7. Section 16.10.5.6: Clarified what the text “PTM retransmission via PTP” means.
8. Section 16.10.5.7: Editorial clarifications and addition of CFR abbreviation which is a well used abbreviation in RAN1 and RAN2 discussions.
9. Section 16.10.6.6: Deleted details about number of MIMO layers and rate matching etc from stage 2 descriptions.
10. Other minor editorial changes and changes for consistent use of terminologies.

Impact analysis
Impacted functionality: MBS multicast/broadcast.
Inter-operability: 
1. If the network is implemented according to the CR and the UE is not there is no inter-operability issue.
2. If the UE is implemented according to the CR and the network is not there is no inter-operability issue

	
	

	Consequences if not approved:
	Ambiguities and lack of clarity in the feature description of MBS will remain.
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First Modified Subclause
[bookmark: _Toc20387962][bookmark: _Toc29376041][bookmark: _Toc37231931][bookmark: _Toc46501986][bookmark: _Toc51971334][bookmark: _Toc52551317][bookmark: _Toc109153824]8	NG Identities
[bookmark: _Toc20387963][bookmark: _Toc29376042][bookmark: _Toc37231932][bookmark: _Toc46501987][bookmark: _Toc51971335][bookmark: _Toc52551318][bookmark: _Toc109153825]8.1	UE Identities
In this clause, the identities used by NR connected to 5GC are listed. For scheduling at cell level, the following identities are used:
-	C-RNTI: unique UE identification used as an identifier of the RRC Connection and for scheduling;
-	CI-RNTI: identification of cancellation in the uplink;
-	CS-RNTI: unique UE identification used for Semi-Persistent Scheduling in the downlink or configured grant in the uplink;
-	INT-RNTI: identification of pre-emption in the downlink;
-	MCS-C-RNTI: unique UE identification used for indicating an alternative MCS table for PDSCH and PUSCH;
-	P-RNTI: identification of Paging and System Information change notification in the downlink;
-	SI-RNTI: identification of Broadcast and System Information in the downlink;
-	SP-CSI-RNTI: unique UE identification used for semi-persistent CSI reporting on PUSCH.
For power and slot format control, the following identities are used:
-	SFI-RNTI: identification of slot format;
-	TPC-PUCCH-RNTI: unique UE identification to control the power of PUCCH;
-	TPC-PUSCH-RNTI: unique UE identification to control the power of PUSCH;
-	TPC-SRS-RNTI: unique UE identification to control the power of SRS.
During the random access procedure, the following identities are also used:
-	RA-RNTI: identification of the Random Access Response in the downlink;
-	Temporary C-RNTI: UE identification temporarily used for scheduling during the random access procedure;
-	Random value for contention resolution: UE identification temporarily used for contention resolution purposes during the random access procedure.
For NR connected to 5GC, the following UE identities are used at NG-RAN level:
-	I-RNTI: used to identify the UE context in RRC_INACTIVE.
For UE power saving purpose during DRX, the following identity is used:
-	PS-RNTI: used to determine if the UE needs to monitor PDCCH on the next occurrence of the connected mode DRX on-duration.
[bookmark: _Toc20387964][bookmark: _Toc29376043][bookmark: _Toc37231933]For IAB the following identity is used:
-	AI-RNTI: identification of the DCI carrying availability indication for soft symbols of an IAB-DU.
[bookmark: _Toc46501988][bookmark: _Toc51971336][bookmark: _Toc52551319]For MBS, the following identities are used:
-	G-RNTI: Identifies MBS UEs capable of multicast/broadcast reception for dynamically scheduled PTM transmissions onf MTCH(s);
-	G-CS-RNTI: Identifies MBS UEs capable of multicast/broadcast reception for configured scheduled PTM transmissions onf MTCH(s);
-	MCCH-RNTI: Identifies MBS UEs capable of broadcast reception for transmissions of MCCH and MCCH change notification.
Next Modified Subclause
[bookmark: _Toc109154032][bookmark: _Toc5707233][bookmark: _Hlk6564133][bookmark: _Hlk6564150][bookmark: _Toc29376160]16.10	Multicast and Broadcast Services
[bookmark: _Toc29372458][bookmark: _Toc20402952][bookmark: _Toc46498648][bookmark: _Toc52490961][bookmark: _Toc37760412][bookmark: _Toc109154033]16.10.1	General
NR system enables resource efficient delivery of multicast/broadcast services (MBS).
For broadcast communication service, the same service and the same specific content data are provided simultaneously to all UEs in a geographical area (i.e., all UEs in the broadcast service area, as specified in TS 23.247 [45], are authorized to receive the data). A broadcast communication service is delivered to the UEs using a broadcast session. A UE can receive a broadcast communication service in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state.
For multicast communication service, the same service and the same specific content data are provided simultaneously to a dedicated set of UEs (i.e., not all UEs in the multicast service area, as specified in TS 23.247 [45], are authorized to receive the data). A multicast communication service is delivered to the UEs using a multicast session. A UE can receive a multicast communication service in RRC_CONNECTED state with mechanisms such as PTP and/or PTM delivery, as defined in clause 16.10.5.4. HARQ feedback/retransmission can be applied to both PTP and PTM transmission.
Next Modified Subclause
[bookmark: _Toc109154036]16.10.4	Group Scheduling
Group scheduling is used for MBS delivery using either a multicast session or broadcast session. The following logical channels are used for MBS delivery:
-	MTCH: A point-to-multipoint downlink channel for transmitting MBS data of either multicast session or broadcast session from the network to the UE;
-	DTCH: A point-to-point channel defined in clause 6.2.2 for transmitting MBS data of a multicast session from the network to the UE;
-	MCCH: A point-to-multipoint downlink channel used for transmitting MBS broadcast control information associated to one or several MTCH(s) from the network to the UE.
The following connections mapping between logical channels and transport channels for point-to-multipoint group transmission exist:
-	MCCH can be mapped to DL-SCH;
-	MTCH can be mapped to DL-SCH.
The following depicts the usage of RNTI for point-to-multipoint group transmission:
-	A UE can receive different services using same or different G-RNTIs/G-CS-RNTIs.
Next Modified Subclause
[bookmark: _Toc109154037]16.10.5	Multicast Handling
[bookmark: _Toc109154039]16.10.5.2	Configuration
A UE can receive data of MBS multicast session only in RRC_CONNECTED state. If the UE which joined a multicast session is in RRC_CONNECTED state and when the multicast session is activated, the gNB sends RRCReconfiguration message with relevant MBS configuration for the multicast session to the UE.
When there is (temporarily) no data to be sent to the UEs for a multicast session that is active, the gNB may move the UE to RRC_INACTIVE state. When an MBS multicast session is deactivated, the gNB may move the UE to RRC IDLE/INACTIVE state. gNBs supporting MBS use a group notification mechanism to notify the UEs in RRC IDLE/INACTIVE state when a multicast session has been activated by the CN or the gNB has multicast session data to deliver. Upon reception of the group notification, the UEs reconnect to the network or resume the connection and transition to RRC_CONNECTED state. The group notification is addressed with P-RNTI on PDCCH, and the paging channels are monitored by the UE as described in clause 9.2.5. Paging message for group notification contains MBS session ID which is utilized to page all UEs in RRC IDLE and RRC INACTIVE states that joined the associated MBS multicast session, i.e., UEs are not paged individually. The UE stops monitoring for group notifications related to a specific multicast session once the UE leaves this multicast session.
If the UE in RRC IDLE state that joined an MBS multicast session is camping on gNB not supporting MBS, the UE may be notified about multicast session activation or data availability by CN-initiated paging where CN pages each UE individually, as described in clause 9.2.5. If the UE in RRC INACTIVE state that joined MBS multicast session is camping on gNB not supporting MBS, the UE may be notified about data availability individually by RAN-initiated paging, as described in clause 9.2.5.
[bookmark: _Toc109154045]Next Modified Subclause
16.10.5.4	Reception of MBS Multicast data
For multicast service, gNB may deliver Multicast MBS multicast data packets using the following methods:
-	PTP Transmission: gNB individually delivers separate copies of MBS multicast data packets to each UEs independently, i.e., gNB uses UE-specific PDCCH with CRC scrambled by UE-specific RNTI (e.g., C-RNTI) to schedule UE-specific PDSCH which is scrambled with the same UE-specific RNTI.
-	PTM Transmission: gNB delivers a single copy of MBS multicast data packets to a set of UEs, e.g., gNB uses group-common PDCCH with CRC scrambled by group-common RNTI to schedule group-common PDSCH which is scrambled with the same group-common RNTI.
If a UE is configured with both PTM and PTP transmissions, a gNB dynamically decides whether to deliver multicast data by PTM leg and/or PTP leg for a given UE based on the protocol stack defined in clause 16.10.3, based on information such as MBS Session QoS requirements, number of joined UEs, UE individual feedback on reception quality, and other criteria. The same QoS requirements apply regardless of the decision.
[bookmark: _Toc109154047]Next Modified Subclause
16.10.5.6	DRX
The following DRX configurations for PTM/PTP transmission are possible:
-	For PTM transmission, multicast DRX is configured per G-RNTI/G-CS-RNTI which is independent of UE-specific DRX;
-	For PTP transmission, UE-specific DRX is reused, i.e., UE-specific DRX is used for both unicast transmission and PTP transmission of MBS multicast. For an initial PTM transmission, if retransmission is via PTP, UE monitors PDCCH scrambled by C-RNTI/CS-RNTI during UE-specific DRX's Active Time.
[bookmark: _Toc109154048]Next Modified Subclause
16.10.5.7	Physical Layer
A common frequency resource (CFR) configured by SRB is defined for multicast scheduling is defined as an 'MBS frequency region' with a number of contiguous PRBs confined within and with the same numerology as the DL BWP, but multicast scheduling may have specific characteristics (e.g., PDCCH, PDSCH and SPS configurations).
Two HARQ-ACK reporting modes are defined for MBS:
-	For the first HARQ-ACK reporting mode, the UE generates HARQ-ACK information with ACK value when a UE correctly decodes a transport block or detects a DCI format indicating an SPS PDSCH release; otherwise, the UE generates HARQ-ACK information with NACK value.
-	For the second HARQ-ACK reporting mode, the UE does not transmit a PUCCH that would include only HARQ-ACK information with ACK values.
HARQ-ACK feedback for multicast can be enabled or disabled by higher layer configuration per G-RNTI or per G-CS-RNTI and/or indication in the DCI scheduling multicast transmission.
Next Modified Subclause
[bookmark: _Toc109154049]16.10.6	Broadcast Handling
[bookmark: _Toc109154058]16.10.6.6	Physical Layer
A common frequency resource (CFR) configured by SIB is defined for broadcast scheduling is defined as an 'MBS frequency region' with a number of contiguous PRBs with a bandwidth equal to or larger than CORESET0, with the same numerology as CORESET0, but broadcast scheduling may have specific characteristics (e.g., PDCCH and PDSCH configurations).
The maximum number of MIMO layers is one for MBS broadcast scheduling. RB-level rate matching, and RE-level rate matching around LTE-CRS configured by higher layer signalling are supported for MCCH and MTCH. Slot-level repetition is supported for MTCH.
HARQ-ACK feedback is not supported for MBS broadcast.
Only dynamic scheduling is supported for MBS broadcast.
End of Changes


