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1. [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, some remaining issues on RRM and RLM from RAN1#94 are discussed. 
2. SSB collision with other channels/signals
RAN1#94 made a working assumption as following:
Working assumption:
· In frequency range 1 unpaired spectrum, UE is not required to perform intra-frequency neighbor cell RRM measurement over SSB or CSI-RS for mobility when UE detects a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 triggering the UE to transmit in UL in at least one of the symbols where the SSB or CSI-RS for RRM measurement on neighbor cell is transmitted.
· Note: this is not intended to have any impact on existing overlapping/overwriting rules related to SFI

Upon further considerations, the WA should not be confirmed due to the following reasons:
1)     RAN4 have already defined scheduling availability for intra-frequency measurement in FR1 which is different with the working assumption. In TS38.133 section 9.2.5.3[1], the following restrictions apply to UE performing intra-frequency measurements with a different subcarrier spacing than PDSCH/PDCCH on FR1:
	For UE which support simultaneousRxDataSSB-DiffNumerology [2] there are no restrictions on scheduling availability due to measurements. For UE which do not support simultaneousRxDataSSB-DiffNumerology [2] the following restrictions apply due to SS-RSRP/RSRQ/SINR measurement
-	If deriveSSB_IndexFromCell is enabled the UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols and 1 data symbol after each consecutive SSB symbols within SMTC window duration. If the high layer in TS 38.331 [3] signaling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.
-	If deriveSSB_IndexFromCell is not enabled the UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on all symbols within SMTC window duration. If the high layer in TS 38.331 [3] signaling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.



2)     Even for UE performing intra-frequency measurements with a same subcarrier spacing as PDSCH/PDCCH on FR1, although currently there are no scheduling restrictions in RAN4, it is still reasonable for UE to not transmit PUCCH/PUSCH transmission in the symbols where SSB or CSI-RS for RRM measurement is transmitted when UE performing intra-frequency RRM on FR1, to avoid the interference to the RRM results performed by other UEs in vicinity. 
Therefore, existing specification on scheduling availability of UE during intra-frequency measurements in TS38.133 shall be applicable and contradictory agreement in the WA should not be adopted. 
[bookmark: _GoBack]Proposal 1: Do not confirm the working assumption, as existing specification on scheduling availability of UE during intra-frequency measurements in TS38.133 applies.
3. SSB-less Scells
It was discussed in last meeting that whether RSRP of Scell without SSB can base on the RSRP of Scells with SSB for load balance purpose, where the Scell w/wo SSB are collocated. Our view is that it is hard to say that the RSRP of Scells with SSB is same as the RSRP of Scells without SSB due to different carrier frequencies, even for the collocated case. SSB based RRM measurement is unnecessary for Scell without SSB. UE can use CSI-RS based RRM to provide CSI-RS based RSRP for Scell without SSB. 
Proposal 2: Rel-15 does not support SSB based RRM measurement for Scells without SSB. CSI-RS based RRM measurement can be supported for Scells without SSB.

4. Clarification on time resources of RSSI measurements
In 38.215[4], the time resources of RSSI measurement, if not indicated by higher-layers, is confined to the overlapped time span between SMTC window duration and minimum measurement time within the measurement gap if MG is used. 
	Definition
	……
Otherwise, if measurement gap is not used, NR Carrier RSSI is measured from OFDM symbols within SMTC window duration and, if measurement gap is used, NR Carrier RSSI is measured from OFDM symbols corresponding to overlapped time span between SMTC window duration and minimum measurement time within the measurement gap.
……


However, if time resources of RSSI measurement are indicated by higher-layers, measurement gap is not considered in current spec definition. We suggest that the time resources of RSSI measurement, if indicated by higher-layers, is also confined to the overlapped time span between SMTC window duration and minimum measurement time within the measurement gap, if MG is used. Details can be found the corresponding TP in Appendix A.
Proposal 3: Adopt the text proposal in Appendix A.

5. Conclusions
Proposal 1: Do not confirm the working assumption, as existing specification on scheduling availability of UE during intra-frequency measurements in TS38.133 applies.
Proposal 2: Rel-15 does not support SSB based RRM measurement for Scells without SSB. CSI-RS based RRM measurement can be supported for Scells without SSB.
Proposal 3: Adopt the text proposal in Appendix A.
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Appendix A: TP of SS-RSSI measurements  (TS 38.215)
------------------------------------------ Start of Text Proposal ----------------------------------------------
[bookmark: _Toc516774869][bookmark: OLE_LINK3][bookmark: OLE_LINK4]5.1.3	SS reference signal received quality (SS-RSRQ)

	Definition
	Secondary synchronization signal reference signal received quality (SS-RSRQ) is defined as the ratio of N×SS-RSRP / NR carrier RSSI, where N is the number of resource blocks in the NR carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

NR carrier Received Signal Strength Indicator (NR carrier RSSI), comprises the linear average of the total received power (in [W]) observed only in certain OFDM symbols of measurement time resource(s), in the measurement bandwidth, over N number of resource blocks from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. The measurement time resource(s) for NR Carrier RSSI are confined within SS/PBCH Block Measurement Time Configuration (SMTC) window duration. 
If indicated by higher-layers, the NR Carrier RSSI is measured in slots within a half frame with SS/PBCH blocks that are indicated by the higher layer parameter measurementSlots and in OFDM symbols given by Table 5.1.3-1 if measurement gap is not used, and, the NR Carrier RSSI is measured in slots within a half frame with SS/PBCH blocks that are indicated by the higher layer parameter measurementSlots and in OFDM symbols given by Table 5.1.3-1 which is overlapped with the minimum measurement time within the measurement gap if measurement gap is used. 
-	For intra-frequency measurements, NR Carrier RSSI is measured with timing reference corresponding to the serving cell in the frequency layer 
-	For inter-frequency measurements, NR Carrier RSSI is measured with timing reference corresponding to any cell in the target frequency layer
Otherwise, if measurement gap is not used, NR Carrier RSSI is measured from OFDM symbols within SMTC window duration and, if measurement gap is used, NR Carrier RSSI is measured from OFDM symbols corresponding to overlapped time span between SMTC window duration and minimum measurement time within the measurement gap.

Table 5.1.3-1: NR Carrier RSSI measurement symbols
	OFDM signal indication endSymbol
	Symbol indexes

	
	

	0
	{0,1}

	1
	{0,1,2,..,10,11}

	2
	{0,1,2,…, 5}

	3
	{0,1,2,…, 7}




If higher-layers indicate certain SS/PBCH blocks for performing SS-RSRQ measurements, then SS-RSRP is measured only from the indicated set of SS/PBCH block(s).

For frequency range 1, the reference point for the SS-RSRQ shall be the antenna connector of the UE. For frequency range 2, NR Carrier RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch, where the combining for NR Carrier RSSI shall be the same as the one used for SS-RSRP measurements. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SS-RSRQ value shall not be lower than the corresponding SS-RSRQ of any of the individual receiver branches.

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


-------------------------------------------- End of Text Proposal ---------------------------------------------

