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1 Introduction
In the previous RAN2 meeting, the following agreements regarding MCCH and HARQ buffer flushing of NR MBS broadcast were agreed [1], 
	Correct Figure 4.2.2-1 and Figure 4.2.2-2 in TS 38.321 to incorporate (De-)-Multiplexing block for MCCH.
FFS whether any changes are needed for the HARQ buffer flushing of MBS broadcast at MAC reset/TAT expiry


For the first agreement, we also need to correct Figure 16.10.3-2 to incorporate Demultiplexing block for MCCH. Otherwise, misalignment is evitable between the Stage-2 specification and MAC specification, leading to unnecessary misunderstanding.
For the second agreement, we would like to provide our understanding in this contribution.  
[bookmark: _Toc497230266][bookmark: _Toc497230267]2 Discussion
2.1 Multiplexing for MCCH in Stage-2 spec
According to the following figure quoted from the latest MAC specification [2], it is known that demultiplexing function is supported for MCCH. However, this has not been simultaneously captured in the Stage-2 specification. In order to make the alignment between the Stage-2 specification and MAC specification, also to avoid unnecessary misunderstanding, we have the following proposal. 


Figure 1: MAC structure overview
Proposal 1: Correct Figure 16.10.3-2 in TS 38.300 to incorporate demultiplexing block for MCCH.
2.2 HARQ buffer flushing for MBS broadcast upon TA loss
In the current NR MBS broadcast framework, neither HARQ feedback nor higher-layer feedback (e.g. RLC-level feedback) is not required for the MBS broadcast reception. Based on this, it seems a spontaneous logic that MBS broadcast reception can be continued even though the uplink becomes non-synchronized (e.g. TAT expiry), as the UE doesn’t need to perform any uplink transmission. To realize this goal, the MAC entity of the UE shall not flush the HARQ buffer(s) being used for MBS broadcast (i.e. subsequent soft combining can be continued for MBS broadcast reception). Therefore, we have the following proposal. 
Proposal 2: HARQ buffer(s) being used for MBS broadcast is not flushed upon uplink time alignment loss.
[bookmark: _GoBack]Moreover, for proposals 1&2, we have prepared the corresponding text proposals for 38.300 sub-clause 16.10.3, and 38.321 sub-clauses 5.2&5.2a in Annex, respectively.
Proposal 3: Adopt the text proposals in Annex. 
3 Conclusion
In the contribution, we have provided the corrections for NR MBS broadcast regarding MCCH and HARQ buffer flushing. All the proposals are summarized as follows,
Proposal 1: Correct Figure 16.10.3-2 in TS 38.300 to incorporate demultiplexing block for MCCH.
Proposal 2: HARQ buffer(s) being used for MBS broadcast is not flushed upon uplink time alignment loss.
Proposal 3: Adopt the text proposals in Annex. 
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Annex
Text proposal for Rel-17 TS 38.300 ver 17.2.0:
START OF the CHANGE
[bookmark: _Toc109154035]16.10.3	Protocol Architecture
Figure 16.10.3-1 and 16.10.3-2 depict the downlink Layer 2 architecture for multicast session and broadcast session respectively, where MBS protocol stack comprises the same layer 2 sublayers as described in clause 6 with the following differences:
-	SDAP sublayer provides only the following functionalities:
-	Mapping between an MBS QoS flow and an MRB;
-	Transfer of user plane data.
-	PDCP sublayer provides only the following functionalities:
-	Transfer of user plane data;
-	Maintenance of PDCP SNs;
-	Header compression and decompression using the ROHC protocol or EHC protocol;
-	Reordering and in-order delivery;
-	Duplicate discarding.
-	For a multicast session, gNB provides one or more of the following multicast MRB configuration(s) to the UE via dedicated RRC signalling:
-	Multicast MRB with DL only RLC-UM or bidirectional RLC-UM configuration for PTP transmission;
-	Multicast MRB with RLC-AM entity configuration for PTP transmission;
-	Multicast MRB with DL only RLC-UM entity for PTM transmission;
-	Multicast MRB with two RLC-UM entities, one DL only RLC-UM entity for PTP transmission and the other DL only RLC-UM entity for PTM transmission;
-	Multicast MRB with three RLC-UM entities, one DL RLC-UM entity and one UL RLC-UM entity for PTP transmission and the other DL only RLC-UM entity for PTM transmission;
-	Multicast MRB with two RLC entities, one RLC-AM entity for PTP transmission and the other DL only RLC-UM entity for PTM transmission.
-	For a multicast session, gNB may change the MRB type using RRC signalling.


Figure 16.10.3-1: Downlink Layer 2 Architecture for Multicast Session
-	For broadcast session, gNB provides the following broadcast MRB configuration to the UE using broadcast RRC signalling:
-	Broadcast MRB with one DL only RLC-UM entity for PTM transmission.



Figure 16.10.3-2: Downlink Layer 2 Architecture for Broadcast Session
END OF the CHANGE
Text proposal for Rel-17 TS 38.321 ver 17.2.0:
START OF the CHANGE
[bookmark: _Toc29239826][bookmark: _Toc37296185][bookmark: _Toc46490311][bookmark: _Toc52752006][bookmark: _Toc52796468][bookmark: _Toc109217536]5.2	Maintenance of Uplink Time Alignment
RRC configures the following parameters for the maintenance of UL time alignment:
-	timeAlignmentTimer (per TAG) which controls how long the MAC entity considers the Serving Cells belonging to the associated TAG to be uplink time aligned;
-	inactivePosSRS-TimeAlignmentTimer which controls how long the MAC entity considers the Positioning SRS transmission in RRC_INACTIVE in clause 5.26 to be uplink time aligned;
-	cg-SDT-TimeAlignmentTimer which controls how long the MAC entity considers the uplink transmission for CG-SDT to be uplink time aligned.
The MAC entity shall:
1>	when a Timing Advance Command MAC CE is received, and if an NTA (as defined in TS 38.211 [8]) has been maintained with the indicated TAG:
2>	apply the Timing Advance Command for the indicated TAG;
2>	if inactivePosSRS-TimeAlignmentTimer is configured and there is ongoing Positioning SRS Transmission in RRC_INACTIVE as in clause 5.26:
3>	start or restart the inactivePosSRS-TimeAlignmentTimer associated with the indicated TAG.
2>	if CG-SDT procedure triggered as in clause 5.27 is ongoing:
3>	start or restart the cg-SDT-TimeAlignmentTimer associated with the indicated TAG.
2>	else:
3>	start or restart the timeAlignmentTimer associated with the indicated TAG.
1>	when a Timing Advance Command is received in a Random Access Response message for a Serving Cell belonging to a TAG or in a MSGB for an SpCell:
2>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:
3>	apply the Timing Advance Command for this TAG;
3>	start or restart the timeAlignmentTimer associated with this TAG.
2>	else if the timeAlignmentTimer associated with this TAG is not running:
3>	apply the Timing Advance Command for this TAG;
3>	start the timeAlignmentTimer associated with this TAG;
3>	when the Contention Resolution is considered not successful as described in clause 5.1.5; or
3>	when the Contention Resolution is considered successful for SI request as described in clause 5.1.5, after transmitting HARQ feedback for MAC PDU including UE Contention Resolution Identity MAC CE:
4>	stop timeAlignmentTimer associated with this TAG.
3>	when the Contention Resolution is considered not successful as described in clause 5.1.5:
4>	if CG-SDT procedure triggered as in clause 5.27 is ongoing:
5>	set the NTA value to the value before applying the received Timing Advance Command as in TS 38.211 [8].
3>	when the Contention Resolution is considered successful for Random Access procedure while the CG-SDT procedure is ongoing:
4>	stop timeAlignmentTimer associated with this TAG;
4>	start or restart the cg-SDT-TimeAlignmentTimer associated with this TAG.
3>	when the Contention Resolution is considered successful for Random Access procedure while SRS transmission in RRC_INACTIVE is ongoing:
4>	start or restart the inactivePosSRS-TimeAlignmentTimer associated with this TAG.
2>	else:
3>	ignore the received Timing Advance Command.
1>	when an Absolute Timing Advance Command is received in response to a MSGA transmission including C-RNTI MAC CE as specified in clause 5.1.4a:
2>	apply the Timing Advance Command for PTAG;
2>	if CG-SDT procedure is ongoing:
3>	start or restart the cg-SDT-TimeAlignmentTimer associated with PTAG.
2>	else:
3>	start or restart the timeAlignmentTimer associated with PTAG.
1>	when the indication is received from upper layer for stopping the inactivePosSRS-TimeAlignmentTimer:
2>	stop the inactivePosSRS-TimeAlignmentTimer.
1>	when the indication is received from upper layer for starting the inactivePosSRS-TimeAlignmentTimer:
2>	start or restart the inactivePosSRS-TimeAlignmentTimer.
1>	when instruction from the upper layer has been received for starting the cg-SDT-TimeAlignmentTimer:
2>	start the cg-SDT-TimeAlignmentTimer.
1>	when instruction from the upper layer has been received for stopping the cg-SDT-TimeAlignmentTimer:
2>	consider the cg-SDT-TimeAlignmentTimer as expired.
1>	when instruction from the upper layer has been received for starting the TimeAlignmentTimer associated with PTAG:
2>	start the TimeAlignmentTimer associated with PTAG.
1>	when a timeAlignmentTimer expires:
2>	if the timeAlignmentTimer is associated with the PTAG:
3>	flush all HARQ buffers except for the HARQ buffer(s) being used for MBS broadcast for all Serving Cells;
3>	notify RRC to release PUCCH for all Serving Cells, if configured;
3>	notify RRC to release SRS for all Serving Cells, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	clear any PUSCH resource for semi-persistent CSI reporting;
3>	consider all running timeAlignmentTimers as expired;
3>	maintain NTA (defined in TS 38.211 [8]) of all TAGs.
2>	else if the timeAlignmentTimer is associated with an STAG, then for all Serving Cells belonging to this TAG:
3>	flush all HARQ buffer, except for the HARQ buffer(s) being used for MBS broadcast;
3>	notify RRC to release PUCCH, if configured;
3>	notify RRC to release SRS, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	clear any PUSCH resource for semi-persistent CSI reporting;
3>	maintain NTA (defined in TS 38.211 [8]) of this TAG.
1>	when the inactivePosSRS-TimeAlignmentTimer expires:
2>	notify RRC to release Positioning SRS for RRC_INACTIVE configuration(s).
1>	when the cg-SDT-TimeAlignmentTimer expires:
2>	clear any configured uplink grants;
2>	if a PDCCH addressed to the MAC entity's C-RNTI after initial transmission for the CG-SDT with CCCH message has not been received:
3>	consider ongoing CG-SDT procedure as terminated;
3>	indicate the expiry of cg-SDT-TimeAlignmentTimer to the upper layer.
2>	flush all HARQ buffers, except for the HARQ buffer(s) being used for MBS broadcast;
2>	maintain NTA (defined in TS 38.211 [8]) of this TAG.
When the MAC entity stops uplink transmissions for an SCell due to the fact that the maximum uplink transmission timing difference between TAGs of the MAC entity or the maximum uplink transmission timing difference between TAGs of any MAC entity of the UE is exceeded, the MAC entity considers the timeAlignmentTimer associated with the SCell as expired.
The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble and MSGA transmission when the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running, CG-SDT procedure is not ongoing or SRS transmission in RRC_INACTIVE as in clause 5.26 is not on-going. Furthermore, when the timeAlignmentTimer associated with the PTAG is not running, CG-SDT procedure is not ongoing and SRS transmission in RRC_INACTIVE as in clause 5.26 is not ongoing, the MAC entity shall not perform any uplink transmission on any Serving Cell except the Random Access Preamble and MSGA transmission on the SpCell. The MAC entity shall not perform any uplink transmission except the Random Access Preamble and MSGA transmission when the cg-SDT-TimeAlignmentTimer is not running during the ongoing CG-SDT procedure as triggered in clause 5.27. The MAC entity shall not perform any uplink transmission except the Random Access Preamble and MSGA transmission when inactivePosSRS-TimeAlignmentTimer is not running during the procedure for SRS transmission in RRC_INACTIVE as in clause 5.26.
NEXT CHANGE
[bookmark: _Toc109217537]5.2a	Maintenance of UL Synchronization
The MAC entity shall for each Serving Cell:
1>	if an indication of uplink synchronization has been received from upper layers (see clause 5.2.2.6 of TS 38.331 [5]):
2>	allow uplink transmission on the Serving Cell.
1>	if an indication of uplink synchronization loss is received from upper layers:
2>	flush all HARQ buffers, except for the HARQ buffer(s) being used for MBS broadcast;
2>	not perform any uplink transmission on the Serving Cell.
END OF the CHANGE
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