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Discussion

1. Introduction

Scheduling availability for intra-frequency measurement with interruption was discussed in RAN4 AH 1801 and #86. The following agreement was reached:
	RAN4 AH1801 Agreements:
Within a SMTC window which is not overlapped with measurement gap in non-CA case:

· In FR1 intra-frequency SS-RSRP/RSRQ/SINR measurement:

· For UE not supporting mixed numerology scenarios, 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] symbol after each consecutive SSB symbols within SMTC window duration if useServingCellTimingForSync is enabled

· For UE not supporting mixed numerology scenarios, UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on all symbols within SMTC window duration if useServingCellTimingForSync is not enabled

· In FR2 intra-frequency SS-RSRP/SINR measurement:

· UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured, X symbol(s) before each consecutive SSB symbols and X symbol(s) after each consecutive SSB symbols within SMTC window duration (assuming that useServingCellTimingForSync is always enabled for FR2)

· In FR2 intra-frequency SS-RSRQ measurement:

· UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured , RSSI measurement symbols, X symbol(s) before each consecutive SSB/RSSI symbols and X symbol(s) after each consecutive SSB/RSSI symbols within SMTC window duration (assuming that useServingCellTimingForSync is always enabled for FR2)

· Note: whether or not to define specific behavior for rate matching around above symbols is up to RAN1

· Note: RAN4 needs to check if cell synchronization accuracy complies with cell phase synchronization requirement in TS 38.133 when useServingCellTimingForSync is enabled

· Regarding the value of “X”,

· Option 1: X = [1]

· Option 2: Companies are encouraged to investigate the value of X. If it is identified that X needs to be large value e.g., more than 4, following alternative solutions should be considered

· SMTC-based solution, i.e., all symbols within SMTC window are not available for data transmission/reception

· SSB-slot-based solution, i.e., all symbols within slot(s) containing SSB are not available for data transmission/reception
Within a SMTC window which is not overlapped with measurement gap in CA case:

· In FR1 intra-frequency SS-RSRP/RSRQ/SINR measurement for intra-band CA without UE capability on simultaneous reception of SSB and data with mixed numerologies,

· in each serving cell, UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured, [1] symbol(s) before each consecutive SSB symbols and [1] symbol(s) after each consecutive SSB symbols for any one of intra-frequency measurements if the SSB to be measured has different SCS from that for serving cell data and useServingCellTimingForSync is enabled

· in each serving cell, UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on all symbols within SMTC window duration for any one of intra-frequency measurements if the SSB to be measured has different SCS from that for serving cell data and useServingCellTimingForSync is not enabled

· In FR2 intra-frequency SS-RSRP/SINR measurement for intra-band CA,

· in each serving cell, UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured, X symbol(s) before each consecutive SSB symbols and X symbol(s) after each consecutive SSB symbols for any one of intra-frequency measurements

· In FR2 intra-frequency SS-RSRQ measurement for intra-band CA,

· in each serving cell, UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured , RSSI measurement symbols, X symbol(s) before each consecutive SSB/RSSI symbols and X symbol(s) after each consecutive SSB/RSSI symbols within SMTC window duration for any one of intra-frequency measurements (assuming that useServingCellTimingForSync is always enabled for FR2)

· 


So the scheduling availability for non-CA case and intra-band CA case are determined. However, the scheduling availability for inter-band CA case is still open. So in this contribution we provide our opinions on these open issues.
2. Scheduling availability for inter-band CA
1、 Inter-band CA can be further categorized into the following three cases:
2、 inter-band CA（FR1+FR1）
The two CCs of intra-band CA are relatively close in frequency domain, so the typical implementation of intra-band CA is to use a single RF channel to receive both CCs simultaneously. As a result, it is necessary to interrupt the data transmission/reception on both CCs rather than only the CC on which the SSB measurement is performed if UE does not have the capability to support data/SSB mix numerology. That’s why the consensus is reached at the RAN4 AH1801 that the scheduling availability rule applies to both CCs of intra-band CA. 
However, this is not the case for inter-band CA. CCs of the inter-band CA locates on different bands so the typical implementation of inter-band CA is use independent RF channel for each CC. Since each the transmission/reception on each CC is independently performed, it is reasonable to assume that the interruption caused by measurement on one CC should not affect the other CC. So we propose:
Proposal 1：When FR1+FR1 inter-band CA is performed, the scheduling restrictions only apply to the serving cell on which the SSB measurement is performed.

3、 inter-band CA（FR1+FR2）
This case is similar to the first case. CC on FR1 and CC on FR2 should be handled by different RF channels. Therefore, the interruption caused by the measurement on one CC should not affect the data transmission/reception on the other CC. So we propose:
Proposal 2：When FR1+FR2 inter-band CA is performed, the scheduling restrictions only apply to the serving cell on which the SSB measurement is performed.

4、 inter-band CA （FR2+FR2）

In this case, although two CCs still use two different RF channels to transmit and receive independently, the difference from Cases 1 and 2 is that the Rx beam sharing between two CC should be considered in this case. Since two CCs share one Rx beam, when UE needs to change the Rx beam direction to perform SSB measurement on one CC, it cannot turn the Rx beam direction for data transmission and reception at the same time. Therefore, the data transmission/reception on both CCs will be interrupted.

At the Athens conference, the introducing of capability of simultaneous reception SSB and data for inter-band CA (FR2+FR2) was discussed, but no result was drawn. From the perspective of UE implementation, a common Rx beam shared between inter-band CCs can reduce the cost of UE. Therefore we propose to consider Rx beam sharing as the baseline in R15, so the scheduling availability should be applicable to all CCs if both CCs share Rx beam.

Proposal 3：When FR2+FR2 inter-band CA is performed, the scheduling restrictions apply to all the serving cells.

3. Conclusion
In this contribution we provide our view on scheduling availability for inter-band CA case. After discussion, the following observations and conclusions are made:
Proposal 1：When FR1+FR1 inter-band CA is performed, the scheduling restrictions only apply to the serving cell on which the SSB measurement is performed.
Proposal 2：When FR1+FR2 inter-band CA is performed, the scheduling restrictions only apply to the serving cell on which the SSB measurement is performed.

Proposal 3：When FR2+FR2 inter-band CA is performed, the scheduling restrictions apply to all the serving cells.
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