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1	Introduction
During RAN2#109 meeting, an offline discussion to discuss about the CRs regarding to LTE-based 5G Terrestrial Broadcast was triggered:
[AT109e][208][LTE R16] Agreeable CRs for LTE-based 5G Terrestrial Broadcast (Qualcomm)
Scope: 
· Discuss CRs in R2-2000436, R2-2000437 and R2-2001407
· Providing agreeable to RAN2 CRs for the WID
Intended outcome: 
· Agreed CRs for the Further performance enhancement for LTE-based 5G Terrestrial Broadcast WID
Deadline for providing comments and for rapporteur inputs:  
· Companies input: Wednesday, Feb. 26th 18:00 CET 
· Rapporteur proposals: Thursday, Feb. 27th 18:00 CET (one day for rapporteur to create final CR proposals)
· Final CRs provided latest on Tuesday, March 3rd by 08:00 CET (can be agreed earlier if converged)

And CRs for TS 36.331 and TS 36.306 were agreed respectively [1]:

Agreements [AT109e][208][LTE16]
The CRs R2-2001739 and R2-2001740 are agreed.

[bookmark: OLE_LINK2]In current agreed 36.331 CR [2], if 0.37 kHz is configured, the slots defined in TS 36.211[3], clause 4.1 is valid only when all the corresponding subframes are configured as MBSFN subframes in this slot. If still reuse the LTE mechanism to indicate the time domain resource carrying MCCH i.e., with the granularity of subframes, it seems confused whether a slot (3ms) can carry MCCH, especially when the slot spans two radio frames. Therefore, in this contribution, we will discuss the handling of MCCH configuration for 0.37 kHz SCS.
2	Discussion
2.1 MCCH configuration for 0.37 kHz SCS
The IE MBSFN-AreaInfoList contains the information required to acquire the MBMS control information associated with one or more MBSFN areas. According to the agreed CR, a new IE MBSFN-AreaInfoList-r16 (highlighted in green) is defined, which includes subcarrierSpacingMBMS-r16 and MCCH-Config-r16.
As per subcarrierSpacingMBMS highlighted in blue, if subcarrierSpacingMBMS indicates 0.37kHz subcarrier spacing, the slot as defined in TS 36.211 [21], clause 4.1 is valid only when all the corresponding subframes are configured as MBSFN subframes in this slot.
For MCCH-Config-r16, the mcch-Offset together with the mcch-RepetitionPeriod indicate the radio frames in which MCCH is scheduled i.e. MCCH is scheduled in radio frames for which: SFN mod mcch-RepetitionPeriod = mcch-Offset. Then sf-Allocinfo-r16 is used to indicate which subframes can carry MCCH in these radio frames. 
Observation 1: For 0.37kHz SCS, the slot defined in TS 36.211 (i.e. 3ms slot) is valid only when all the corresponding subframes are configured as MBSFN subframes in this slot.
Observation 2：A 10-bit bitmap (i.e. sf-Allocinfo-r16) is used to indicate which subframes in radio frames can carry MCCH, where the radio frames satisfied: SFN mod mcch-RepetitionPeriod= mcch-Offset.
MBSFN-AreaInfoList information element
-- ASN1START

MBSFN-AreaInfoList-r9 ::=			SEQUENCE (SIZE(1..maxMBSFN-Area)) OF MBSFN-AreaInfo-r9

MBSFN-AreaInfo-r9 ::=				SEQUENCE {
	mbsfn-AreaId-r9						MBSFN-AreaId-r12,
	non-MBSFNregionLength				ENUMERATED {s1, s2},
	notificationIndicator-r9			INTEGER (0..7),
	mcch-Config-r9						SEQUENCE {
		mcch-RepetitionPeriod-r9		ENUMERATED {rf32, rf64, rf128, rf256},
		mcch-Offset-r9					INTEGER (0..10),
		mcch-ModificationPeriod-r9		ENUMERATED {rf512, rf1024},
		sf-AllocInfo-r9					BIT STRING (SIZE(6)),
		signallingMCS-r9				ENUMERATED {n2, n7, n13, n19}
	},
	...,
	[[	mcch-Config-r14				SEQUENCE {
			mcch-RepetitionPeriod-v1430		ENUMERATED {rf1, rf2, rf4, rf8,
										rf16 }		OPTIONAL,	-- Need OR
			mcch-ModificationPeriod-v1430	ENUMERATED {rf1, rf2, rf4, rf8, rf16, rf32, rf64, rf128,
											rf256, spare7}					OPTIONAL	-- Need OR
		}																	OPTIONAL,	-- Need OR
		subcarrierSpacingMBMS-r14		ENUMERATED {khz-7dot5, khz-1dot25}	OPTIONAL	-- Need OR
	]]
}

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},
		mcch-ModificationPeriod-r16			ENUMERATED {rf1, rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256, rf512, rf1024, spare5},
		mcch-Offset-r16					INTEGER (0..10),
		sf-AllocInfo-r16				BIT STRING (SIZE(10)),
		signallingMCS-r16				ENUMERATED {n2, n7, n13, n19}
	},
	subcarrierSpacingMBMS-r16		ENUMERATED {khz-7dot5, kHz2dot5, khz-1dot25, kHz0dot37, spare4},
	timeSeparation-r16				ENUMERATED {sl2, sl4} OPTIONAL,	-- Need OR
	...
}

-- ASN1STOP

MBSFN-AreaInfoList field descriptions
	MBSFN-AreaInfoList 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. In case mcch-ModificationPeriod-v1430 is configured, the UE shall ignore the mcch-ModificationPeriod-r9.

	mcch-Offset
Indicates, together with the mcch-RepetitionPeriod, the radio frames in which MCCH is scheduled i.e. MCCH is scheduled in radio frames for which: SFN mod mcch-RepetitionPeriod = mcch-Offset.

	mcch-RepetitionPeriod
Defines the interval between transmissions of MCCH information, in radio frames, Value rf32 corresponds to 32 radio frames, rf64 corresponds to 64 radio frames and so on. In case mcch-RepetitionPeriod-v1430 is configured, the UE shall ignore the mcch-RepetitionPeriod-r9.

	non-MBSFNregionLength
Indicates how many symbols from the beginning of the subframe constitute the non-MBSFN region. This value applies in all subframes of the MBSFN area used for PMCH transmissions as indicated in the MSI. The values s1 and s2 correspond with 1 and 2 symbols, respectively: see TS 36.211 [21], Table 6.7-1.

	notificationIndicator
Indicates which PDCCH bit is used to notify the UE about change of the MCCH applicable for this MBSFN area. Value 0 corresponds with the least significant bit as defined in TS 36.212 [22], clause 5.3.3.1 and so on.

	sf-AllocInfo-r9
Indicates the subframes of the radio frames indicated by the mcch-RepetitionPeriod and the mcch-Offset, that may carry MCCH. Value "1" indicates that the corresponding subframe is allocated. If the bitmap is set to all zeros, the corresponding MBSFN area is considered as not configured.
The following mapping applies:
FDD: The first/ leftmost bit defines the allocation for subframe #1 of the radio frame indicated by mcch-RepetitionPeriod and mcch-Offset, the second bit for #2, the third bit for #3, the fourth bit for #6, the fifth bit for #7 and the sixth bit for #8.
TDD: The first/leftmost bit defines the allocation for subframe #3 of the radio frame indicated by mcch-RepetitionPeriod and mcch-Offset, the second bit for #4, third bit for #7, fourth bit for #8, fifth bit for #9. Uplink subframes are not allocated. The last bit is not used.

	sf-AllocInfo-r16
Indicates the subframes of the radio frames indicated by the mcch-RepetitionPeriod and the mcch-Offset, that may carry MCCH. Value "1" indicates that the corresponding subframe is allocated. The first/ leftmost bit defines the allocation for subframe #0 of the radio frame indicated by mcch-RepetitionPeriod and mcch-Offset, the second bit for #1 and so on.

	signallingMCS

Indicates the MCS applicable for the subframes indicated by the field sf-AllocInfo and for each (P)MCH that is configured for this MBSFN area, for the first subframe allocated to the (P)MCH within each MCH scheduling period (which may contain the MCH scheduling information provided by MAC). Value n2 corresponds with the value 2 for parameter in TS 36.213 [23], Table 7.1.7.1-1, and so on.

	subcarrierSpacingMBMS
The value indicates subcarrier spacing for MBSFN subframes. khz-7dot5 refers to 7.5 kHz subcarrier spacing,  kHz2dot5 refers to 2.5 kHz subcarrier spacing and so on as defined in TS 36.211 [21], clause 6.12. These subframes do not have non-MBSFN region. If subcarrierSpacingMBMS-r14 is present, then non-MBSFNregionLength shall be ignored. EUTRAN configures parameter subcarrierSpacingMBMS only when the MBSFN subframes have subcarrier spacing other than 15 kHz. If subcarrierSpacingMBMS indicates 0.37 kHz subcarrier spacing, the slot as defined in TS 36.211 [21], clause 4.1 is valid only when all the corresponding subframes are configured as MBSFN subframes in this slot. 

	timeSeparation
Indicates the staggering length for MBSFN-RS associated with PMCH as defined in TS 36.211 [21], clause 6.10.2.2.4. Value sl2 refers to staggering length of 2 slots (MBSFN reference signal pattern type 2) and sl4 refers to staggering length of 4 slots (MBSFN reference signal pattern type 1). E-UTRAN always configures this field when subcarrierSpacingMBMS indicates 0.37 kHz subcarrier spacing. Othewise the field is not configured.



2.2 Handling of MCCH configuration with 0.37 kHz SCS
As per the observation 2, based on current specification, the MCCH is indicated in the granularity of subframe, while for 0.37kHz, a slot contains 3 subframes. As shown in Figure 1, for MBMS-dedicated carrier, within the periodicity of 40ms, there are in total 13 slots, where the subframe #0 is fixed as CAS (i.e. non-MBSFN subframe) and no additional non-MBSFN subframes after subframe #0 are configured, which means from subframe#1 to subframe#39 are all MBSFN subframes. As per the observation 1, all the slots in a 40ms period (i.e. slot #0~slot#12) are all valid slots. 
In this case, if we follow the current scheme to indicate the time domain resource carrying MCCH, how to utilize the 10-bit bitmap to indicate whether a valid slot is a MCCH slot or not needs to be discussed. Actually, there are two options as listed below.
Option 1: if any of the subframes within a valid slot carries MCCH, this valid slot is a MCCH slot.
Option 2: when all the subframes within a valid slot carry MCCH, this valid slot is a MCCH slot.
In general, both option 1 and option 2 can work, however, one additional case needs to be considered is for a certain slot that spans across different frames, e.g., slot#6 as shown in Figure 1. If the calculated frame according to the configured mcch-RepetitionPeriod and mcch-Offset is frame #N+1, then only the corresponding subframe #19 for slot#6 can be indicated to carry MCCH via the 10-bit bitmap sf-Allocinfo-r16, while If the calculated frame according to the configured mcch-RepetitionPeriod and mcch-Offset is frame #N+2, then only the corresponding subframe #20 and  subframe #21 for slot#6 can be indicated to carry MCCH via the 10-bit bitmap sf-Allocinfo-r16. If option 2 is adopted, how the UE determines whether slot#6 is a MCCH slot or not needs to be further discussed as only parts of the subframes can be indicated due to the spanning. Therefore, in order to adopt an unified mechanism for all slots including those span across different frames, option 1 is better and works for all cases. Therefore, we propose to clarify in the specification that for a valid slot with 0.37 kHz SCS, if any subframe corresponding to a valid slot can carry MCCH, it is considered that this valid slot can carry MCCH. A corresponding CR can be find in our companion contribution [4].
[image: ]
Figure 1. Example of MCCH configuration for dedicated MBMS carrier
Proposal 1: For a valid slot with 0.37 kHz SCS, if any subframe corresponding to a valid slot can carry MCCH, it is considered that this valid slot can carry MCCH.
3	Conclusions
In this contribution, we discussed the configuration and handling of MCCH configuration for 0.37 kHz SCS, and we have the following observations and proposals: 
Observation 1: For 0.37kHz SCS, the slot defined in TS 36.211 (i.e. 3ms slot) is valid only when all the corresponding subframes are configured as MBSFN subframes in this slot.
Observation 2：A 10-bit bitmap (i.e. sf-Allocinfo-r16) is used to indicate which subframes in radio frames can carry MCCH, where the radio frames satisfied: SFN mod mcch-RepetitionPeriod= mcch-Offset.
Proposal 1: For a valid slot with 0.37 kHz SCS, if any subframe corresponding to a valid slot can carry MCCH, it is considered that this valid slot can carry MCCH.
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