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1	Introduction
Currently SIB20-r17 is as shown below:

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



As can be seen above, all the fields are mandatory except for the extensions. This has following issues:
· additional signalling burden by not allowing unnecessary fields to be excluded when not needed. 
· keeps the door open for possible future compatibility issues needing longer workarounds instead of simple extensions if/when needed in the future. 

We explain some simple fixes to the signalling to make it more efficient and agile.

2 	Discussion
The related IE reference by the field cfr-ConfigMCCH-MTCH-r17 is copied below:

	CFR-ConfigMCCH-MTCH-r17::= SEQUENCE {
    locationAndBandwidthBroadcast-r17          LocationAndBandwidthBroadcast-r17,
    pdsch-ConfigMCCH-r17                       PDSCH-ConfigBroadcast-r17,
    commonControlResourceSetExt-r17            ControlResourceSet                 OPTIONAL   -- Cond NotSIB1CommonControlResource
}

LocationAndBandwidthBroadcast-r17::= CHOICE {
    sameAsCoreset0-r17                         NULL,
    sameAsSib1ConfiguredLocationAndBW-r17      NULL,
    locationAndBandwidth-r17                   INTEGER (0..37949)
}



Let’s start with the first field inside CFR-ConfigMCCH-MTCH-r17, i.e. locationAndBandwidthBroadcast-r17.

Although signalling-wise it is possible from the above ASN.1 snippet to indicate sameAsCoreset0 explicitly, it makes more sense to have the upper level field optional and clarify that absence of the field means same as Coreset 0 (the default value). This has two advantages: less signalling overhead, and more aligned to the relevant RAN1 agreement:
Agreements:
For RRC_IDLE/RRC_INACTIVE UEs, a CORESET can be configured within the common frequency resource for group-common PDCCH/PDSCH. CORESET0 is used by default if the common frequency resource for group-common PDCCH/PDSCH is the initial BWP and the CORESET is not configured.

So, we suggest the following simple fix:
	CFR-ConfigMCCH-MTCH-r17::= SEQUENCE {
    locationAndBandwidthBroadcast-r17          LocationAndBandwidthBroadcast-r17    OPTIONAL,
    pdsch-ConfigMCCH-r17                       PDSCH-ConfigBroadcast-r17,
    commonControlResourceSetExt-r17            ControlResourceSet                 OPTIONAL   -- Cond NotSIB1CommonControlResource
}

LocationAndBandwidthBroadcast-r17::= CHOICE {
    sameAsCoreset0-r17                         NULL,
    sameAsSib1ConfiguredLocationAndBW-r17      NULL,
    locationAndBandwidth-r17                   INTEGER (0..37949)
}


(Note: the above also includes editorial corrections as there is no need of -r17 for choice values.)

In terms of signalling size: Before the change, it would be at least 2 bits to even indicate sameAsCoreSet0 (as there are 3 choices), after the change it is 1 bit (indicate absent) – i.e. reduction in size. 
Observation 1: Removing sameAsCoreset0 value from LocationAndBandwidthBroadcast-r17 and making locationAndBandwidthBroadcast-r17 optional aligns with RAN1 agreement and improves signalling efficiency.
So we propose the following:
Proposal 1: Add OPTIONAL to locationAndBandwidthBroadcast-r17, remove sameAsCoreSet0-r17 from choices and capture in field description that absence of the field means same as Coreset 0.

Now, moving to the second field pdsch-ConfigMCCH-r17, this refers to IE PDSCH-ConfigBroadcast-r17. 
	PDSCH-ConfigBroadcast-r17 ::= SEQUENCE {
    pdschConfigList-r17                    SEQUENCE (SIZE (1..maxNrofPDSCH-ConfigPTM-r17) ) OF PDSCH-ConfigPTM-r17,
    pdsch-TimeDomainAllocationList-r17     PDSCH-TimeDomainResourceAllocationList-r16                          OPTIONAL,   -- Need R
    rateMatchPatternToAddModList-r17       SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern   OPTIONAL,   -- Need R
    lte-CRS-ToMatchAround-r17              RateMatchPatternLTE-CRS                                             OPTIONAL,   -- Need R
    mcs-Table-r17                          ENUMERATED {qam256, qam64LowSE}                                     OPTIONAL,   -- Need S
    xOverhead-r17                          ENUMERATED {xOh6, xOh12, xOh18}                                     OPTIONAL    -- Need S
}



Notice that in the above, everything is optional except the first field pdschConfigList-r17, which must have at least 1 element. However, the fields inside the element can all be absent as they are optional.
	PDSCH-ConfigPTM-r17 ::= SEQUENCE {
    dataScramblingIdentityPDSCH-r17        INTEGER (0..1023) OPTIONAL, -- NEED S
    dmrs-ScramblingID0-r17                 INTEGER (0..65535)  OPTIONAL,   -- Need S
    pdsch-AggregationFactor-r17            ENUMERATED {n2, n4, n8}   OPTIONAL   -- Need S
}




So, in essence, it seems to be possible to entirely omit everything under pdsch-ConfigMCCH-r17 if so chosen by the network. But that would require including the upper level but setting multiple optionality bit to absence in the lower levels. Omitting the whole IE with one single optionality bit is not allowed according to the current signalling. 
Observation 2: It should be possible to entirely omit pdsch-ConfigMCCH-r17 if so chosen by the network . But that is not allowed according to the current signalling.
We should add OPTIONAL to pdsch-ConfigMCCH-r17.
Proposal 2: Add OPTIONAL to pdsch-ConfigMCCH-r17.
That brings us to this:
	CFR-ConfigMCCH-MTCH-r17::= SEQUENCE {
    locationAndBandwidthBroadcast-r17          LocationAndBandwidthBroadcast-r17    OPTIONAL,
    pdsch-ConfigMCCH-r17                       PDSCH-ConfigBroadcast-r17   OPTIONAL,
    commonControlResourceSetExt-r17            ControlResourceSet                 OPTIONAL   -- Cond NotSIB1CommonControlResource
}

LocationAndBandwidthBroadcast-r17::= CHOICE {
    sameAsCoreset0-r17                         NULL,
    sameAsSib1ConfiguredLocationAndBW-r17      NULL,
    locationAndBandwidth-r17                   INTEGER (0..37949)
}



Now, basically everything is OPTIONAL in CFR-ConfigMCCH-MTCH-r17 and not including anything inside this should be a valid signalling choice for the network and UE would use default values according to RAN1 agreements:
Agreements:
For RRC_IDLE/RRC_INACTIVE UEs, define/configure common frequency resource(s) for group-common PDCCH/PDSCH.
· the UE may assume the initial BWP as the default common frequency resource for group-common PDCCH/PDSCH, if a specific common frequency resource is not configured.
Agreement:
The PDCCH/PDSCH parameters for broadcast reception with GC-PDCCH/PDSCH, which are not configured, use as default the value of the PDCCH/PDSCH parameters for the configuration of the Rel-15/Rel-16 initial BWP for RRC_IDLE/RRC_INACTIVE UEs.

Observation 3: Not including anything inside CFR-ConfigMCCH-MTCH-r17 is a possible signalling choice. But not including the IE is not possible in current signalling.

Thus, we should make cfr-ConfigMCCH-MTCH-r17 optional in SIB20. This brings two advantages:
· allow network to omit the entire IE when all the default values are used. 
· Possible future compatibility issue is avoided. (There has been several cases in the past when some field being mandatory had to be dummified or overridden with workarounds instead of simply extending if/when needed.)

Proposal 3: Add OPTIONAL to cfr-ConfigMCCH-MTCH-r17 in SIB20.

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





3	TP showing the required changes 
-- TP start --
[bookmark: _Toc46483493][bookmark: _Toc20487262][bookmark: _Toc29343696][bookmark: _Toc36846760][bookmark: _Toc36939413][bookmark: _Toc46482259][bookmark: _Toc29342557][bookmark: _Toc36810396][bookmark: _Toc36566958][bookmark: _Toc46481025][bookmark: _Toc37082393][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 OPTIONAL,
    lateNonCriticalExtension       OCTET STRING            OPTIONAL,
    ...
}

<<skipped unchanged text>>

-- TAG-SIB20-STOP
-- ASN1STOP

--- Next change –-
[bookmark: _Toc100930513]–	CFR-ConfigMCCH-MTCH
The IE CFR-ConfigMCCH-MTCH is used to configure the common frequency resource used for MCCH and MTCH reception.
CFR-ConfigMCCH-MTCH information element
-- ASN1START
-- TAG-CFR-CONFIGMCCH-MTCH-START

CFR-ConfigMCCH-MTCH-r17::= SEQUENCE {
    locationAndBandwidthBroadcast-r17          LocationAndBandwidthBroadcast-r17  OPTIONAL,
    pdsch-ConfigMCCH-r17                       PDSCH-ConfigBroadcast-r17          OPTIONAL,
    commonControlResourceSetExt-r17            ControlResourceSet                 OPTIONAL   -- Cond NotSIB1CommonControlResource
}

LocationAndBandwidthBroadcast-r17::= CHOICE {
    sameAsCoreset0-r17                         NULL,
    sameAsSib1ConfiguredLocationAndBW-r17      NULL,
    locationAndBandwidth-r17                   INTEGER (0..37949)
}

-- TAG-CFR-CONFIGMCCH-MTCH-STOP
-- ASN1STOP

	CFR-ConfigMCCH-MTCH field descriptions

	commonControlResourceSetExt
An additional common control resource set which may be configured and used for searchSpaceMCCH/searchSpaceMTCH or UE-specific search space in the BWP where searchSpaceMCCH is configured. It is contained in the bandwidth of locationAndBandwidthBroadcast.

	locationAndBandwidthBroadcast
Indicates starting PRB and the number of PRBs of CFR used for MCCH and MTCH reception.
Value sameAsCoreset0 meansIf the field is absent, the CFR for broadcast has the same location and size as CORESET0.
Value sameAsSib1ConfiguredLocationAndBW means the CFR for broadcast has the same location and size as the locationAndBandwidth for initial BWP configured in SIB1.
Value locationAndBandwidth is used to configure CFR with bandwidth that is larger than and fully contains the bandwidth for initial BWP configured in SIB1.

	pdsch-ConfigMCCH
Indicates PDSCH parameters used for MCCH transmission.



-- End of TP –-

Proposal 4: Adopt text proposal shown in section 3.

4	Conclusion
In this paper, we discussed about signalling issues for SIB20. We have following observations:

Observation 1: Removing sameAsCoreset0 value from LocationAndBandwidthBroadcast-r17 and making locationAndBandwidthBroadcast-r17 optional aligns with RAN1 agreement and improves signalling efficiency.
Observation 2: It should be possible to entirely omit pdsch-ConfigMCCH-r17 if so chosen by the network . But that is not allowed according to the current signalling.
Observation 3: Not including anything inside CFR-ConfigMCCH-MTCH-r17 is a possible signalling choice. But not including the IE is not possible in current signalling.


Based on these observations, we propose the following:

Proposal 1: Add OPTIONAL to locationAndBandwidthBroadcast-r17, remove sameAsCoreSet0-r17 from choices and capture in field description that absence of the field means same as Coreset 0.
Proposal 2: Add OPTIONAL to pdsch-ConfigMCCH-r17.
Proposal 3: Add OPTIONAL to cfr-ConfigMCCH-MTCH-r17 in SIB20.
Proposal 4: Adopt text proposal shown in section 3.
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