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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
An LTE WID [1] was approved at RAN#92-e to introduce PMCH allocation of 6/7/8 MHz in Rel-17 for operation of LTE based broadcast in the portion of UHF spectrum allocated to broadcast systems in different regions of the globe. The objective from the WID is as follows:
· For MBMS-dedicated cells:
 
· Specify a PMCH allocation of 6/7/8 MHz and corresponding MBSFN reference signals [RAN1].
· Specify corresponding signaling [RAN2, RAN3]

This WI targets the MBMS-dedicated cell. When coming to the spec impact to the MBSFN reference signals as discussed in [2], which subcarrier spacings are supported for PMCH for the MBMS-dedicated cells needs to be identified. This contribution aims to summarize all supported subcarrier spacings for MBSM-dedicated cell to assist the discussion of the corresponding MBSFN reference signals for PMCH allocation of 6/7/8 MHz.
[bookmark: _Ref129681832]Numerologies supported for MBMS-dedicated cell
The MBSFN reference signals defined for PMCH with subcarrier spacing of 15, 7.5, 1.25, 2.5, and 0.37 kHz can refer to TS 36.211 [3]. However, it seems not all such subcarrier spacings are supported for PMCH for MBMS-dedicated cells. 
From RAN1 spec
According to RAN1 spec in TS 36.211 clause 6.1 and clause 6.5 [3], 

“-	For subframes using , the non-MBSFN region spans the first one or two OFDM symbols in an MBSFN subframe where the length of the non-MBSFN region is given according to Clause 6.7. 


-	For subframes using , , , or slots using , the non-MBSFN region is of zero size.”



[bookmark: OLE_LINK1]“For PMCH with Δf  = 15 kHz, the index  in the first slot in the MBSFN subframe fulfils  where  is equal to the value given by the higher layer parameter non-MBSFNregionLength [9]”
It is seen that in the subframe using 15 kHz subcarrier spacing, there is a non-MBSFN region spanning 
1 or 2 OFDM symbols, which is typically used for scheduling unicast on the unicast/broadcast-mixed carrier, so that UE can monitor PDCCH for unicast scheduling in every MBSFN subframes. Such non-MBSFN region is not needed for MBMS-dedicated cells. 
From RAN2 spec
According to RAN2 spec in TS 36.331 V16.5.0 [4], SIB1-MBMS can schedule system information including SIB10, SIB11, SIB12, SIB13, SIB15, and SIB16, where SIB13 contains the information required to acquire the MBMS control information associated with one or more MBSFN areas. 
The IE MBSFN-AreaInfoList-r16 contained in SIB13 is as follows:
MBSFN-AreaInfoList-r16 ::=		SEQUENCE (SIZE(1..maxMBSFN-Area)) OF MBSFN-AreaInfo-r16

MBSFN-AreaInfo-r16 ::=				SEQUENCE {
	mbsfn-AreaId-r16					MBSFN-AreaId-r12,
	notificationIndicator-r16			INTEGER (0..7),
	mcch-Config-r16						SEQUENCE {
		mcch-RepetitionPeriod-r16			ENUMERATED {rf1, rf2, rf4, rf8, rf16, rf32, rf64,
														rf128, rf256, spare7, spare6, spare5,
														spare4, spare3, spare2, spare1},
		mcch-ModificationPeriod-r16			ENUMERATED {rf1, rf2, rf4, rf8, rf16, rf32, rf64, rf128,
														rf256, rf512, rf1024, spare5, spare4,
														spare3,spare2, spare1},
		mcch-Offset-r16					INTEGER (0..10),
		sf-AllocInfo-r16				BIT STRING (SIZE(10)),
		signallingMCS-r16				ENUMERATED {n2, n7, n13, n19}
	},
	subcarrierSpacingMBMS-r16		ENUMERATED {kHz7dot5, kHz2dot5, kHz1dot25, kHz0dot37,
										spare4, spare3, spare2, spare1},
	timeSeparation-r16				ENUMERATED {sl2, sl4} OPTIONAL,	-- Need OR
	...
}

It is seen that the subcarrier spacing indication in Rel-16 is mandatory which only supports 7.5, 2.5, 1.25, and 0.37 kHz, and the 15 kHz subcarrier spacing is not supported for PMCH channel in Rel-16 for MBMS-dedicated cells. 
The descriptions in both RAN1 and RAN2 specs as above lead to the following observations:
Observation 1: 15 kHz subcarrier spacing is not supported for PMCH for MBMS-dedicated cells. 
Observation 2: 7.5, 2.5, 1.25 and 0.37 kHz subcarrier spacing are supported for PMCH for MBMS-dedicated cells. 

Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]For facilitating the discussion of spec impact to the MBSFN reference signals to support PMCH allocation of 6/7/8 MHz, this contribution analyzed the current specifications, which leads to the observations as follows:
Observation 1: 15 kHz subcarrier spacing is not supported for PMCH for MBMS-dedicated cells. 
Observation 2: 7.5, 2.5, 1.25 and 0.37 kHz subcarrier spacing are supported for PMCH for MBMS-dedicated cells. 
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