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In RAN#83 meeting, a new work item on Broadcast (i.e., LTE-based 5G terrestrial broadcast) was approved [1]. Two subcarrier spacing, 2.5 kHz sub-carrier spacing with 100 us cyclic prefix and 0.37 kHz sub-carrier spacing with 300 us CP, for terrestrial broadcast communication are introduced. 
In this contribution, we analyze some remaining issues for the newly introduced SCS = 0.37 kHz.
Discussion
When one slot with 3ms is used for PMCH transmission with SCS = 0.37 kHz, there are some missing corresponding descriptions in TS 36.214-g00. We propose to update the spec as below.
Proposal 1: Introduce TP1, TP2 and TP3 for LTE-based 5G terrestrial broadcast.
TP1: {TS36.214 Section: 5.1.17	MBSFN Reference Signal Received Power (MBSFN RSRP)}
[bookmark: _Toc28834539][bookmark: _Toc524695272]5.1.17	MBSFN Reference Signal Received Power (MBSFN RSRP)

	Definition
	MBSFN Reference signal received power (MBSFN RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry MBSFN reference signals within the considered measurement frequency bandwidth. 
For MBSFN RSRP determination the MBSFN reference signals R4 according to TS 36.211 [3] shall be used. 

The reference point for the MBSFN RSRP shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding MBSFN RSRP of any of the individual diversity branches.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency


NOTE 1:	The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine MBSFN RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.
NOTE 2:	The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.
NOTE 3:	The measurement is made only in subframes or slots corresponding to 0.37 kHz subcarrier spacing and on carriers where the UE is decoding PMCH.

TP2: {TS36.214 Section: 5.1.18	MBSFN Reference Signal Received Quality (MBSFN RSRQ)}
[bookmark: _Toc524695273][bookmark: _Toc28834540]5.1.18	MBSFN Reference Signal Received Quality (MBSFN RSRQ)

	Definition
	MBSFN Reference Signal Received Quality (RSRQ) is defined as the ratio N× MBSFN RSRP/(MBSFN carrier RSSI), where N is the number of RBs of the MBSFN carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks. 

MBSFN Carrier Received Signal Strength Indicator (MBSFN carrier RSSI), comprises the linear average of the total received power (in [W]) observed only in OFDM symbols containing reference symbols for antenna port 4, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. 

The reference point for the MBSFN RSRQ shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding MBSFN RSRQ of any of the individual diversity branches.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency


NOTE 1:	The measurement is made only in subframes or slots corresponding to 0.37 kHz subcarrier spacing and on carriers where the UE is decoding PMCH.

TP3: {TS36.214 Section: 5.1.19	Multicast Channel Block Error Rate (MCH BLER)}
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	Definition
	Multicast channel block error rate (MCH BLER) estimation shall be based on evaluating the CRC of MCH transport blocks. The BLER shall be computed over the measurement period as the ratio between the number of received MCH transport blocks resulting in a CRC error and the total number of received MCH transport blocks of an MCH. The MCH BLER estimation shall only consider MCH transport blocks using the same MCS.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency, 
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency


NOTE 1:	The measurement is made only in subframes or slots corresponding to 0.37 kHz subcarrier spacing and on carriers where the UE is decoding PMCH.

Conclusion
In this contribution, we provide some TPs to resolve the remaining issues on the newly introduced SCS= 0.37 KHz.
Proposal 1: Introduce TP1, TP2 and TP3 for LTE-based 5G terrestrial broadcast.
TP1: {TS36.214 Section: 5.1.17	MBSFN Reference Signal Received Power (MBSFN RSRP)}
5.1.17	MBSFN Reference Signal Received Power (MBSFN RSRP)

	Definition
	MBSFN Reference signal received power (MBSFN RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry MBSFN reference signals within the considered measurement frequency bandwidth. 
For MBSFN RSRP determination the MBSFN reference signals R4 according to TS 36.211 [3] shall be used. 

The reference point for the MBSFN RSRP shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding MBSFN RSRP of any of the individual diversity branches.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency


NOTE 1:	The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine MBSFN RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.
NOTE 2:	The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.
NOTE 3:	The measurement is made only in subframes or slots corresponding to 0.37 kHz subcarrier spacing and on carriers where the UE is decoding PMCH.

TP2: {TS36.214 Section: 5.1.18	MBSFN Reference Signal Received Quality (MBSFN RSRQ)}
5.1.18	MBSFN Reference Signal Received Quality (MBSFN RSRQ)

	Definition
	MBSFN Reference Signal Received Quality (RSRQ) is defined as the ratio N× MBSFN RSRP/(MBSFN carrier RSSI), where N is the number of RBs of the MBSFN carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks. 

MBSFN Carrier Received Signal Strength Indicator (MBSFN carrier RSSI), comprises the linear average of the total received power (in [W]) observed only in OFDM symbols containing reference symbols for antenna port 4, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. 

The reference point for the MBSFN RSRQ shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding MBSFN RSRQ of any of the individual diversity branches.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency


NOTE 1:	The measurement is made only in subframes or slots corresponding to 0.37 kHz subcarrier spacing and on carriers where the UE is decoding PMCH.

TP3: {TS36.214 Section: 5.1.19	Multicast Channel Block Error Rate (MCH BLER)}
5.1.19	Multicast Channel Block Error Rate (MCH BLER)

	Definition
	Multicast channel block error rate (MCH BLER) estimation shall be based on evaluating the CRC of MCH transport blocks. The BLER shall be computed over the measurement period as the ratio between the number of received MCH transport blocks resulting in a CRC error and the total number of received MCH transport blocks of an MCH. The MCH BLER estimation shall only consider MCH transport blocks using the same MCS.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency, 
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency


NOTE 1:	The measurement is made only in subframes or slots corresponding to 0.37 kHz subcarrier spacing and on carriers where the UE is decoding PMCH.
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