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1. Introduction

At the RAN4 NR-AH1801 meeting, the UE behavior during intra-frequency measurement without gap was discussed and agreed [1-3]. At the RAN4#86 meeting, the CR on scheduling availability of UE during intra-frequency measurements was endorsed [4-5].
However, there is an editor’s note in TS38.133 such as “Scheduling restrictions for interband carrier aggregation are FFS” and value with bracket. 

In this contribution, we discuss on the remaining issues regarding scheduling availability during intra-frequency measurement.

2. Discussion
Value of “X”
In the agreed TS38.133 CR [6], there is still one value with bracket as below.

	9.2.5.3.3
Scheduling availability of UE performing measurements measurements on FR2

The following scheduling restriction applies due to SS-RSRP or SS-SINR measurement on an FR2 intra-frequecny cell

-
The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured, [1] symbol before each consecutive SSB symbols and 1 data symbol after each consecutive SSB symbols within SMTC window duration (it is assumed that  useServingCellTimingForSync is always enabled for FR2)


For all other values regarding scheduling availability, brackets have already been removed. So, it should be natural to remove the remaining bracket.

Proposal 1:

· Section 9.2.5.3.3 in TS38.133 should be revised as below.
	9.2.5.3.3
Scheduling availability of UE performing measurements measurements on FR2

The following scheduling restriction applies due to SS-RSRP or SS-SINR measurement on an FR2 intra-frequenccny cell

-
The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured, [1] symbol before each consecutive SSB symbols and 1 data symbol after each consecutive SSB symbols within SMTC window duration (it is assumed that  useServingCellTimingForSync is always enabled for FR2)


Synchronization accuracy ensured by useServingCellTimingForSync
As in the agreed proposal in R4-1801088, RAN4 needs to check if cell synchronization accuracy complies with cell phase synchronization requirement in TS 38.133 when useServingCellTimingForSync is enabled. According to the RAN1 agreement on useServingCellTimingForSync, the purpose of this indication to identify an index of neighbor cell’s SSB without performing PBCH-DMRS detection and PBCH reading. So, once useServingCellTimingForSync is enabled, UE will identify index of detected SSBs based on serving cell timing.
The cell phase synchronization requirement in TS 38.133 is 3 us. UE can identify SSB index for neighbor cells based on serving cell timing since one SSB has four symbols duration, i.e., 3 us is short enough compared with four symbols duration even based on 240 kHz SCS.
Proposal 2:

· When useServingCellTimingForSync is enabled, cell synchronization accuracy complies with cell phase synchronization requirement in TS 38.133.
Scheduling availability of UE during intra-frequency measurement in case of FR1-FR1 inter-band CA

If UE is not capable of simultaneousRxDataSSB-DiffNumerology, UE cannot apply different numerology between cell searcher and data receiver. Assuming that the number of cell searchers at UE is limited, in case of inter-band CA, the same cell searcher will be used for intra-frequency measurement on each serving cell frequency layer. Therefore, in case of FR1-FR1 inter-band CA, UE cannot perform data reception/transmission on FR1 serving cell during intra-frequency measurement on another FR1 serving cell in different band if numerology of SSB to be measured is different from numerology of data in FR1 serving cell. For simplicity, scheduling availability definition for FR1 intra-band CA case can be reused for FR1-FR1 inter-band CA case.
Proposal 3:

· Following modification regarding scheduling availability in case of FR1-FR1 inter-band CA should be made for Section 9.2.5.3.2 in TS38.133.

	When intra-band carrier aggregation is performed, the scheduling restrictions apply to all serving cells on the band. When iinter-band carrier aggregation within FR1 is performed, the scheduling restrictions apply to all serving cells on the bands.

Editor’s Note : Scheduling restrictions for interband carrier aggregation are FFS.


Scheduling availability of UE during intra-frequency measurement in case of FR2-FR2 inter-band CA

For FR2 intra-frequency measurement in case without CA or with intra-band CA, scheduling availability is defined irrespective of simultaneousRxDataSSB-DiffNumerology capability since analogue Rx beam restriction is assumed for FR2. However, at the last RAN4 meeting, NR UE capability was discussed and it was agreed that simultaneousRxDataSSB-DiffNumerology capability is differentiated between FR1 and FR2. We think that simultaneousRxDataSSB-DiffNumerology capability for FR2 is defined for the case with FR2-FR2 inter-band CA where analogue Rx beam for each band can be handled separately. If UE has simultaneousRxDataSSB-DiffNumerology capability for FR2, UE can perform data reception/transmission on FR2 serving cell during intra-frequency measurement on another FR2 serving cell in different band irrespective of numerology. If UE does not have simultaneousRxDataSSB-DiffNumerology capability for FR2, UE cannot perform data reception/transmission on FR2 serving cell during intra-frequency measurement on another FR2 serving cell in different band if numerology of SSB to be measured is different from numerology of data in FR2 serving cell. However, whether analogue Rx beam for each band can be handled separately or not depends on band separation and UE implementation.
Based on above consideration, there are two possible alternative approaches for scheduling availability definition in case of FR2-FR2 inter-band CA as below.

· Alt.1: Assuming analogue Rx beam restriction even between FR2 bands, scheduling availability definition for FR2 intra-band CA case is reused for FR2-FR2 inter-band CA case.

· In this alternative, simultaneousRxDataSSB-DiffNumerology capability for FR2 is meaningless in Rel-15.

· Alt.2: Scheduling availability definition for FR2-FR2 inter-band CA case depends on simultaneousRxDataSSB-DiffNumerology capability for FR2 and whether the same analogue Rx beam is used for both bands or not.

· In this alternative, new capability regarding analogue Rx beam sharing for the band combination needs to be introduced.

Proposal 4:

· For scheduling availability in case of FR2-FR2 inter-band CA, RAN4 should down-select from following alternatives.

· Alt.1: Assuming analogue Rx beam restriction even between FR2 bands, scheduling availability definition for FR2 intra-band CA case is reused for FR2-FR2 inter-band CA case.

· In this alternative, simultaneousRxDataSSB-DiffNumerology capability for FR2 is meaningless in Rel-15.

· Alt.2: Scheduling availability definition for FR2-FR2 inter-band CA case depends on simultaneousRxDataSSB-DiffNumerology capability for FR2 and whether the same analogue Rx beam is used for both bands or not.

· In this alternative, new capability regarding analogue Rx beam sharing for the band combination needs to be introduced.

Scheduling availability of UE during intra-frequency measurement in case of FR1-FR2 inter-band CA

In case of FR1-FR2 inter-band CA, we can assume that UE has separate cell searchers and separate Rx antennas for FR1 and FR2. Hence, there should be no scheduling restriction on FR1 serving cell(s) during intra-frequency measurement on FR2 serving cell(s) and vice versa.
Proposal 5:

· Following section should be added in TS38.133.

	9.2.5.3.4
Scheduling availability of UE performing measurements on FR1 or FR2 in case of FR1-FR2 inter-band CA

There are no scheduling restrictions on FR1 serving cell(s) due to measurements performed on FR2 and vice versa.


3. Conclusion 

In this contribution, we presented our views on remaining issues regarding scheduling availability during intra-frequency measurement. Based on the discussion, we made following proposals. 
Proposal 1:

· Section 9.2.5.3.3 in TS38.133 should be revised as below.

	9.2.5.3.3
Scheduling availability of UE performing measurements measurements on FR2

The following scheduling restriction applies due to SS-RSRP or SS-SINR measurement on an FR2 intra-frequenccny cell

-
The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured, [1] symbol before each consecutive SSB symbols and 1 data symbol after each consecutive SSB symbols within SMTC window duration (it is assumed that  useServingCellTimingForSync is always enabled for FR2)


Proposal 2:

· When useServingCellTimingForSync is enabled, cell synchronization accuracy complies with cell phase synchronization requirement in TS 38.133.

Proposal 3:

· Following modification regarding scheduling availability in case of FR1-FR1 inter-band CA should be made for Section 9.2.5.3.2 in TS38.133.

	When intra-band carrier aggregation is performed, the scheduling restrictions apply to all serving cells on the band. When iinter-band carrier aggregation within FR1 is performed, the scheduling restrictions apply to all serving cells on the bands.

Editor’s Note : Scheduling restrictions for interband carrier aggregation are FFS.


Proposal 4:

· For scheduling availability in case of FR2-FR2 inter-band CA, RAN4 should down-select from following alternatives.

· Alt.1: Assuming analogue Rx beam restriction even between FR2 bands, scheduling availability definition for FR2 intra-band CA case is reused for FR2-FR2 inter-band CA case.

· In this alternative, simultaneousRxDataSSB-DiffNumerology capability for FR2 is meaningless in Rel-15.

· Alt.2: Scheduling availability definition for FR2-FR2 inter-band CA case depends on simultaneousRxDataSSB-DiffNumerology capability for FR2 and whether the same analogue Rx beam is used for both bands or not.

· In this alternative, new capability regarding analogue Rx beam sharing for the band combination needs to be introduced.

Proposal 5:

· Following section should be added in TS38.133.

	9.2.5.3.4
Scheduling availability of UE performing measurements on FR1 or FR2 in case of FR1-FR2 inter-band CA

There are no scheduling restrictions on FR1 serving cell(s) due to measurements performed on FR2 and vice versa.
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