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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]In the RAN2#116bis-e meeting, RAN2 reached the following agreements regarding the MCCH:
	RAN2#116bis-e:
· MCCH change notification consists of two bits as follows:
· 1st bit: indicate the MCCH change is due to the session start.
· 2nd bit: indicate the MCCH change is due to the modification of ongoing session, session stop, or the nieghbor cell list update.
· UE interested to receive or receiving a broadcast session via MRB initiates the MCCH information acquisition procedure upon entering the cell supporting a new SIB including MCCH configuration, or upon receiving the MCCH change notification (it doesn’t require any change of the current running CR.)
· If MCCH information acquisition is triggered by the first bit in the MCCH change notification, UE starts acquiring the MCCH message from the slot in which the MCCH change notification was received. (it doesn’t require any change of the current running CR.)
· If UE enters a cell supporting the new MBS SIB including MCCH configuration, UE acquires the MCCH message at the next repetition period. (it doesn’t require any change of the current running CR.)
· Keep the assumption in the TS that UE starts acquiring the MCCH message from the slot in which the MCCH change notification was received (can revisit if we find it doesn’t work).



In this contribution, we will discuss the modification period and the acquisition of MCCH.

2. Discussion
In the current 38.300 specification [1], there are the following descriptions:
	-	MCCH uses a modification period and MCCH contents are only allowed to be modified at each modification period boundary; A notification mechanism is used to announce the change of MCCH contents due to broadcast session start, modification or stop and due to neighbouring cell information modification;
-	When the UE receives a MCCH change notification, it acquires the updated MCCH in the same MCCH modification period where the change notification is sent.



In the current 38.331 specification [2], there are the following descriptions:
	5.9.1.3	MCCH information validity and notification of changes
Change of MCCH information only occurs at specific radio frames, i.e. the concept of a modification period is used. Within a modification period, the same MCCH information may be transmitted a number of times, as defined by its scheduling (which is based on a repetition period). 
When the network changes (some of) the MCCH information, it notifies the UEs about the change via PDCCH which schedules the MCCH in every repetition period in the current modification period.
Upon receiving a change notification, a UE receiving or interested to receive MBS services transmitted using MBS broadcast acquires the new MCCH information starting from the same slot. The UE applies the previously acquired MCCH information until the UE acquires the new MCCH information. The notification is transmitted with a 2-bit bitmap, see TS 38.212 [17] clause 7.3.1.2.1. The MSB in the 2-bit bitmap, when set to '1', indicates the start of MBS service(s). The LSB in the 2-bit bitmap, when set to '1', indicates modification of MCCH information other than the change caused by start of new MBS service(s), e.g. modification of a configuration of an on-going MBS session(s), MBS session(s) stop or neighbouring cell information modification.

[bookmark: _Toc67997133][bookmark: _Toc37082227][bookmark: _Toc29342400][bookmark: _Toc36566799][bookmark: _Toc46483327][bookmark: _Toc46480859][bookmark: _Toc36810230][bookmark: _Toc29343539][bookmark: _Toc20487107][bookmark: _Toc36846594][bookmark: _Toc36939247][bookmark: _Toc46482093]5.9.2.3	MCCH information acquisition by the UE
An MBS capable UE interested to or receiving an MBS broadcast service shall:
1>	if the procedure is triggered by an MCCH information change notification:
2>	start acquiring the MBSBroadcastConfiguration message on MCCH from the slot in which the change notification was received;
1>	if the UE enters a cell broadcasting SIB20:
2>	acquire the MBSBroadcastConfiguration message on MCCH at the next repetition period;

MCCH-Config-r17 ::= SEQUENCE {
    mcch-RepetitionPeriodAndOffset-r17   MCCH-RepetitionPeriodAndOffset-r17,
    mcch-WindowStartSlot-r17             INTEGER (0..79),
    mcch-WindowDuration-r17              ENUMERATED {sl2, sl4, sl8, sl10, sl20, sl40,sl80, sl160}     OPTIONAL, -- Need S
    mcch-ModificationPeriod-r17          ENUMERATED {rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256,
                                        	 rf512, rf1024, r2048, rf4096, rf8192, rf16384, rf32768, rf65536}
}
	mcch-ModificationPeriod
Defines periodically appearing boundaries, i.e. radio frames for which SFN mod mcch-ModificationPeriod = 0. The contents of different transmissions of MCCH information can only be different if there is at least one such boundary in-between them. Value rf2 corresponds to two radio frames, value rf4 corresponds to four radio frames and so on.

	mcch-RepetitionPeriodAndOffset
Defines the length and the offset of the MCCH repetition period. rf1 corresponds to a repetition period length of one radio frame, rf2 corresponds to a repetition period length of two radio frames and so on. The corresponding integer value indicates the offset of the repetition period in the number of radio frames. MCCH is scheduled in radio frames for which: SFN mod repetition period length = offset of the repetition period.






From the above, the MCCH modification scheme can be summarized as below:
1) Within an MCCH modification period, the repeated MCCH contents are the same.
2) When the MCCH information is changed, the change notification is sent in every repetition period in the current modification period.
3) Upon receiving a change notification, the UE acquires the new MCCH information starting from the same slot.
According to the above 3 bullets, we understand that the MCCH modification scheme in the current specification is as below :


Figure 1 MCCH modification scheme

When the network would like to change MCCH content, the network can only start to send the change notification at the beginning of the next modification period. However, we also noted that some companies wanted to minimize the latency of starting a new service or changing ongoing services, e.g.,
In Report of e-mail discussion [AT116bis-e][023][MBS] MCCH [3], it is stated that:
When a new MBS session starts, the network should be able to immediately start the transmission of the new session. For this reason, in LTE SC-PTM, the change of SC-MCCH due to the new MBMS service is not subject to the modification period, and the UE immediately acquires the updated SC-MCCH as soon as the SC-MCCH change notification is received. [1] prpoposes that the same principle can be applied to NR MCCH. I.e. If the MCCH information acquisition procedure is triggered by MCCH change notification for session start the UE should start acquiring the NR MCCH from the subframe in which the change notification was received.
In [4], it is mentioned that:
To have consistency between the concept of MCCH modification period and MCCH information acquisition procedure triggered by MCCH change notification, the change of MCCH information cannot take place in the middle of MCCH modification period. However, this contradicts the intention of acquiring MCCH in the same slot of receiving change notification, which is to minimize the latency of starting a new service or changing ongoing services. Therefore it is proposed to remove the concept of MCCH modification period.
It seems that the scheme is as below:


Figure 2 MCCH modification scheme for minimizing the latency

To our understanding, at least so far the scheme in Figure 1 is the current agreed scheme by RAN2.  We kindly ask RAN2 to further confirm the understanding. One note may be needed to reflect the network’s behaviour.
Proposal 1: Kindly ask RAN2 to confirm that the scheme in Figure 1 is the current agreed scheme by RAN2, i.e., the network shall start to send the change modification always from the beginning of a modification period. One note should be added to reflect the network’s behaviour. 
According to current specification, upon receiving a change notification a UE receiving or interested to receive MBS services transmitted using MBS broadcast acquires the new MCCH information starting from the same slot. Since change notification is sent in every repetition period in the current modification period, it means the UE will receive the change notification multiple times due to multiple repetition periods in one modification period. It is unclear whether the UE needs to repeatedly acquire the MCCH corresponding to each change notification in the current modification period. From the technical view, when the UE has obtained the updated MCCH, it is unnecessary to require it in the same modification period again since the MCCH contents are same in one modification period. 
Proposal 2: Kindly ask RAN2 to confirm that when one UE has obtained the updated MCCH, the UE stops requiring it again in the same modification period.
For SI message acquisition, the specification describes the stopping point:
	1>	receive the PDCCH containing the scheduling RNTI, i.e. SI-RNTI in the PDCCH monitoring occasion(s) for SI message acquisition, from the start of the SI-window and continue until the end of the SI-window whose absolute length in time is given by si-WindowLength, or until the SI message was received;



It is better to also specify the stopping point for the acquisition of the MCCH information, similarly to the SI message acquisition.
Proposal 3: Specify the stopping point for the acquisition of the MCCH information.
The UE may miss an MCCH change notification, e.g., due to poor radio condition. In RAN2#115-e meeting, RAN2 had the following agreement:
· Do not specify any mechanism to address the possibility of UE missing an MCCH change notification and it is left to UE implementation.
However, the agreement has not been captured in the specification. 
Proposal 4: Add a note to capture that it is left to UE implementation to address the possibility of UE missing an MCCH change notification and MCCH information.
The MCCH is broadcasted with beam sweeping toward to different directions in the MCCH transmission window. Some SSBs may be transmitted toward the UE, but the others not. Therefore, the UE should be not required to monitor PDCCH monitoring occasion(s) corresponding to each transmitted SSB in MCCH transmission window. Also, for the CONNECTED UE with the unicast data transmission, it seems a spontaneous logic that MCCH information message is only needed to be required if the UE can acquire it without disrupting unicast data reception
Proposal 5: Add a note to indicate that the UE is not required to monitor PDCCH monitoring occasion(s) corresponding to each transmitted SSB in MCCH transmission window.
Proposal 6: The UE is only required to acquire broadcasted MCCH information message if the UE can acquire it without disrupting unicast data reception.
The proposed text proposals are provided in the Annex.
Proposal 7: Adopt the text proposal in Annex. 

3. Conclusion
Based on the discussion, we propose the following:
Proposal 1: Kindly ask RAN2 to confirm that the scheme in Figure 1 is the current agreed scheme by RAN2, i.e., the network shall start to send the change modification always from the beginning of a modification period. One note should be added to reflect the network’s behaviour.
Proposal 2: Kindly ask RAN2 to confirm that when one UE has obtained the updated MCCH, the UE stops requiring it again in the same modification period.
Proposal 3: Specify the stopping point for the acquisition of the MCCH information.
Proposal 4: Add a note to capture that it is left to UE implementation to address the possibility of UE missing an MCCH change notification and MCCH information.
Proposal 5: Add a note to indicate that the UE is not required to monitor PDCCH monitoring occasion(s) corresponding to each transmitted SSB in MCCH transmission window.
[bookmark: _GoBack]Proposal 6: The UE is only required to acquire broadcasted MCCH information message if the UE can acquire it without disrupting unicast data reception.
Proposal 7: Adopt the text proposal in Annex. 
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5. Annex: Text Proposal
5.9.1.3	MCCH information validity and notification of changes
Change of MCCH information only occurs at specific radio frames, i.e. the concept of a modification period is used. Within a modification period, the same MCCH information may be transmitted a number of times, as defined by its scheduling (which is based on a repetition period). 
When the network changes (some of) the MCCH information, it notifies the UEs about the change via PDCCH which schedules the MCCH in every repetition period in the current modification period.
Upon receiving a change notification, a UE receiving or interested to receive MBS services transmitted using MBS broadcast acquires the new MCCH information starting from the same slot. The UE applies the previously acquired MCCH information until the UE acquires the new MCCH information. The notification is transmitted with a 2-bit bitmap, see TS 38.212 [17] clause 7.3.1.2.1. The MSB in the 2-bit bitmap, when set to '1', indicates the start of MBS service(s). The LSB in the 2-bit bitmap, when set to '1', indicates modification of MCCH information other than the change caused by start of new MBS service(s), e.g. modification of a configuration of an on-going MBS session(s), MBS session(s) stop or neighbouring cell information modification.
NOTE:	The network shall always start to send the MCCH change notification from the beginning of a MCCH modification period.

************************************** Next Change ***************************************
5.9.2.3	MCCH information acquisition by the UE
An MBS capable UE interested to or receiving an MBS broadcast service shall:
1>	if the procedure is triggered by an MCCH information change notification:
2>	start acquiring the MBSBroadcastConfiguration message on MCCH from the slot in which the change notification was received and continue until the end of the MCCH transmission window whose absolute length in time is given by MTCH-SSB-MappingWindowCycleOffset, or until the MBSBroadcastConfiguration message on MCCH was received;
1>	if the UE enters a cell broadcasting SIB20:
2>	acquire the MBSBroadcastConfiguration message on MCCH at the next repetition period and continue until the end of the MCCH transmission window whose absolute length in time is given by MTCH-SSB-MappingWindowCycleOffset, or until the MBSBroadcastConfiguration message on MCCH was received; 
NOTE 1:	It is left to UE implementation to address the possibility of UE missing an MCCH change notification and MCCH information.
NOTE 2:	The UE is not required to monitor PDCCH monitoring occasion(s) corresponding to each transmitted SSB in MCCH transmission window.
NOTE 3:	The UE is only required to acquire broadcasted MCCH information message if the UE can acquire it without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.
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