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Introduction
In RAN2#116bis-e meeting, following was agreed:
	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.
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.)
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 discuss whether to keep the concept of MCCH modification period and how to handle MCCH change notification.
Discussion
In TS 38.331, MCCH modification period is defined and MCCH information within MCCH modification should be the same, as highlighted in cyan below. On the other hand, UE acquires new MCCH information starting from the same slot in which the MCCH change notification is received, as highlighted in yellow below.
[bookmark: _Toc29343534][bookmark: _Toc36566794][bookmark: _Toc67997128][bookmark: _Toc36810225][bookmark: _Toc20487102][bookmark: _Toc36846589][bookmark: _Toc37082222][bookmark: _Toc46480854][bookmark: _Toc46483322][bookmark: _Toc46482088][bookmark: _Toc36939242][bookmark: _Toc29342395]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 SIBx:
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}
}

	SIBx field descriptions

	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.



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. 
MCCH modification period is related to the MCCH change notification, as from clause 5.9.1.3 of TS 38.331, as below:
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. 
HARQ soft combining for MCCH (similar to system information reception) is supported to improve reliability / coverage of MCCH, even though HARQ feedback is not available for MCCH. However NDI is not signalled in DCI format 4_0 to schedule MCCH, as from RAN1 TS 38.212 clause 7.3.1.5.1 below:
The following information is transmitted by means of the DCI format 4_0 with CRC scrambled by MCCH-RNTI or G-RNTI for MTCH configured by MBS-SessionInfo:
-	Frequency domain resource assignment –  bits where  equals to 
-	the size of  CORESET 0 if CORESET 0 is configured for the cell; and 
-	the size of initial DL bandwidth part if CORESTE 0 is not configured for the cell.
-	Time domain resource assignment – 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]
-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3 of [6, TS38.214]
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-	MCCH change notification – 2 bits as defined in Clause x.x.x of [8, TS38.321] if the CRC of the DCI format 4_0 is scrambled by MCCH-RNTI. Otherwise, this bit field is reserved. 
-	Padding bits, if required
This is the conclusion from the RAN1 FL summary R1-2200707 [1]. The reason is related to MCCH modification period, e.g. as from R1-2200310 [2]:
Since RAN2 has defined MCCH modification periodicity and there is the MCCH change notification field included in the MCCH DCI, UEs can know when there is new transmission and the NDI is not needed in DCI format 4_0 for MCCH.
In TS 38.331, for MCCH change notification (2-bit bitmap), bits are set to ‘1’ to indicate there is modification of MCCH information. There is one issue for UE receiver to determine whether HARQ soft combining on MCCH can be performed or not given that NDI is not available in PDCCH scheduling MCCH. As shown in Figure 1 below, suppose that MBS of the notification bitmap is set to indicate the start of MBS services. Given that some UEs might miss the PDCCH, gNB needs to set the bit to ‘1” for following PDCCHs scheduling MCCH. Suppose a UE decodes the first PDCCH correctly but fails to decode the corresponding MCCH. The UE then receives second PDCCH with the MSB bit again set to ‘1’. Since there is no NDI bit, the UE does not know whether the MCCH content changes or not (whether the MSB set to ‘1’ in PDCCH indicates a “new” change of MCCH, or still the same change as previous PDCCH), and cannot perform the HARQ soft combining.
[image: ]
[bookmark: Fig_issue]Figure 1: Issue of HARQ soft combining for MCCH
There are two options to address the above issue of inconsistency between MCCH modification and change notification, as well as HARQ soft combining for MCCH:
· Option A: The concept of MCCH modification period is kept. MCCH content can be changed once within the modification period. With this restriction, whenever UE is notified about the change of MCCH, UE can assume that MCCH content stays the same for the rest of MCCH modification period, and can perform HARQ combining of MCCH if needed.
· Option B: The concept of MCCH modification period is removed. There is no restriction on how MCCH content can be changed in time domain. To address the HARQ soft combining issue, the semantics of the 2-bit bitmap for change notification is changed. Instead of using value “1” to indicate there is modification of MCCH information, the value has the meaning of “version”, similar to NDI. Toggling of the value indicates there is modification of MCCH information. When UE finds that the 2-bit bitmap does not change, UE can perform HARQ soft combining for the corresponding transmissions of MCCH. An example change to TS 38.331 is as follows:
The notification is transmitted with a 2-bit bitmap, see TS 38.212 [17] clause [7.3.1.2.1]. The toggling of MSB in the 2-bit bitmap, when set to '1', indicates the start of MBS service(s). The toggling of 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.
Compared with Option A, Option B has the benefits of specification simplicity as well as low latency for MBS session start thanks to less restriction. It is therefore proposed to go with Option B.
[bookmark: Proposal_MCCH_Mod]Proposal 1: The concept of MCCH modification period is removed. For the 2-bit bitmap for change notification, toggling of the value indicates there is modification of MCCH information.
Conclusion
In this contribution, we discuss whether to keep the concept of MCCH modification period, and how to handle MCCH change notification. We propose the following:
Proposal 1: The concept of MCCH modification period is removed. For the 2-bit bitmap for change notification, toggling of the value indicates there is modification of MCCH information.
TPs to TS 38.300 and 38.331 are provided in Annex A and B, respectively.
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[bookmark: _Toc100782226]Annex A: Draft CR to TS 38.300
16.10.6.2	Configuration
The UE can receive the MBS configuration for broadcast session (e.g. parameters needed for MTCH reception) via MCCH in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state. The parameters needed for the reception of MCCH are provided via System Information.
The following principles govern the MCCH structure:
-	MCCH provides the list of all broadcast services with ongoing sessions transmitted on MTCH(s) and the associated information for broadcast session including: MBS session ID, associated G-RNTI scheduling information and information about neighbouring cells providing certain service on MTCH(s). MCCH content is transmitted within periodically occurring time domain windows, referred to as MCCH transmission window defined by MCCH repetition period, MCCH window duration and radio frame/slot offset;
-	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.


Annex B: Draft CR to TS 38.331
First Change
[bookmark: _Toc100929929]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, tThe 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 toggling of MSB in the 2-bit bitmap, when set to '1', indicates the start of MBS service(s). The toggling of 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.

Next Change
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6.3.1	System information blocks
<unmodified part omitted>
[bookmark: _Toc100930036]–	SIB20
SIB20 contains the information required to acquire the MCCH configuration for MBS broadcast.
SIB20 information element
-- ASN1START
-- TAG-SIB20-START

SIB20-r17 ::=	SEQUENCE {
    mcch-Config-r17                MCCH-Config-r17,
    cfr-ConfigMCCH-MTCH-r17        CFR-ConfigMCCH-MTCH-r17,
    lateNonCriticalExtension       OCTET STRING            OPTIONAL,
    ...
}

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-RepetitionPeriodAndOffset-r17 ::= CHOICE {
    rf1-r17                                INTEGER(0),
    rf2-r17                                INTEGER(0..1),
    rf4-r17                                INTEGER(0..3),
    rf8-r17                                INTEGER(0..7),
    rf16-r17                               INTEGER(0..15),
    rf32-r17                               INTEGER(0..31),
    rf64-r17                               INTEGER(0..63),
    rf128-r17                              INTEGER(0..127),
    rf256-r17                              INTEGER(0..255)
}

-- TAG-SIB20-STOP
-- ASN1STOP

	SIB20 field descriptions

	mcch-WindowDuration
Indicates, starting from the slot indicated by mcch-WindowStartSlot, the duration in slot during which MCCH may be scheduled. Absence of this field means that MCCH is only scheduled in the slot indicated by mcch-WindowStartSlot.

	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.

	mcch-WindowStartSlot
Indicates the slot in which MCCH transmission window starts.
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