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Introduction
[bookmark: _GoBack]In last two meetings there was good progress in delay requirements (delay extension) when multiple SCells are activated/deactivated. There were few open issues after RAN4#93 meeting. We provide our views on the remaining open issues on delay extension of SCell activation during multiple SCell activation. 
Discussion
In RAN4#93, some open issues in delay extension due to MAC PDU processing, interruption and searcher limitation are agreed and there were few more open issues. In this contribution, we provide our views on open issues under each of the following causes of delay. 
1. Delay extension due to MAC PDU processing
2. Delay extension due to interruption
3. Delay extension due to searcher limitation
Delay extension due to MAC PDU processing
In RAN4#93, WF on delay extension due to MAC PDU processing when multiple SCells are activated using single MAC CE command is agreed, the WF  is shown below.  In this section we discuss our view on the open issue. WF on MAC PDU processing for activation of multiple SCells


When UE receive MAC CE command to activate SCell, during the processing delay of MAC CE command, UE may have to perform following tasks:
· Activate DL and UL BWP of SCell 
· Start or restart the sCellDeactivationTimer 
· Initialize any suspended configured uplink grants 
· Set up CSI reporting, set up of PUCCH, etc.
In our view, for multiple SCell activation also these tasks can be done in parallel and extension of MAC CE processing delay is not required when multiple SCell are activated using same MAC CE command. 

Proposal 1: Confirm that MAC PDU processing for activation of multiple cells with a single MAC command will be 3ms.  

Other open issue regarding MAC CE processing of multiple SCell activation is requirements scope of multiple SCell activation as shown in WF. We feel that there is no necessity for gNB to configure multiple MAC CE to activate multiple SCells in a single slot. Defining requirements for that case will be allowing flexibility which do not have much technical advantage. Based on this we propose RAN4 to define requirements for only Option 1 of WF. From this we make following proposal 2. 

Proposal 2: In EN-DC, NE-DC, NR SA, RAN4 to define requirements only for the case where a single MAC command is used to activate multiple SCells and For NR-DC RAN4 to define requirements for the case where one MAC command per CG is used. 
For NR-DC case, since one MAC command is received for MAC entity of CG, UE can process it in parallel. Hence for NR-DC case also MAC PDU processing delay required for activation of multiple SCells is 3ms. 
Proposal 3: For NR-DC, when one MAC command per CG is used, MAC CE processing time is 3ms.
Delay extension due to interruption
Following is the open issue under delay extension due to interruption after RAN4#93.
Open issue: Delay extension when interruption occurs on the RS of the L1-RSRP measurement occasion of the target to-be-activated SCell
To analyse the delay extension required, let us look at measurement requirement definition from TS 38.133. The measurement requirements UE have to satisfy for L1-RSRP measurement based on SSB or CSI-RS is captured below from TS 38. 133.

The UE shall be capable of performing L1-RSRP measurements based on the configured CSI-RS resource for L1-RSRP computation, and the UE physical layer shall be capable of reporting L1-RSRP measured over the measurement period of TL1-RSRP_Measurement_Period_CSI-RS.

The UE shall be capable of performing L1-RSRP measurements based on the configured SSB resource for L1-RSRP computation, and the UE physical layer shall be capable of reporting L1-RSRP measured over the measurement period of TL1-RSRP_Measurement_Period_SSB.
From TS 38.133, it can be further observed that TL1-RSRP_Measurement_Period_CSI-RS and TL1-RSRP_Measurement_Period_SSB depends on whether timeRestrictionForChannelMeasurement is configured or not. If timeRestrictionForChannelMeasurement is configured then only single sample is assumed in a measurement period. Otherwise measurement period may contain at least 3 samples (SSB or CSI-RS based on RS). 

When timeRestrictionForChannelMeasurement is configured: 
In this case measurement period (TL1-RSRP_Measurement_Period_CSI-RS or TL1-RSRP_Measurement_Period_SSB) consists of only sample. If UE misses the RS (one sample) for the L1-RSRP measurement occasion, then it has to wait for one more measurement period to get a L1-RSRP measurement. Therefore the delay has to be extended by TL1-RSRP_Measurement_Period_CSI-RS or TL1-RSRP_Measurement_Period_SSB based on the RS configured. 

When timeRestrictionForChannelMeasurement is not configured:
In this case measurement period (TL1-RSRP_Measurement_Period_CSI-RS or TL1-RSRP_Measurement_Period_SSB) consists of minimum of 3 RS samples. Since measurement period consists of 3 RS periodicities, UE may take 3 samples (averaging) for L1-RSRP measurement computing and reporting. In our understanding, UE uses 3 samples to get better averaging and to get better measurement accuracy.  However, even if UE can obtain one sample in the measurement period, UE should be able to report the L1-RSRP measurement without any delay extension is required. In this case measurement accuracy may suffer a bit compared to UE not missing any sample, but it will enable faster multiple SCell activation. 

Based on the above analysis, we propose:

Proposal 4: If UE misses the RS of the target to-be-activated SCell for the L1-RSRP measurement occasion when timeRestrictionForChannelMeasurement is configured, then the activation delay has to be extended by TL1-RSRP_Measurement_Period_CSI-RS or TL1-RSRP_Measurement_Period_SSB based on the RS configured. 

Proposal 5: If UE misses the RS of the target to-be-activated SCell for the L1-RSRP measurement occasion when timeRestrictionForChannelMeasurement is not configured, then the activation delay extension is not required.

Delay extension due to searcher limitation
Based on the delay requirements for single SCell activation, cell detection is assumed to take 1 SMTC period (TSMTC) for FR1 unknown case 1*8 SMTC period (8*TSMTC) for FR2 unknown case. Since the SCells are unknown and assuming only one searcher is available, cell detection cannot happen in parallel and has to happen in sequential. Considering this delay has to be scaled by number of unknown SCells. 
Hence the delay extension required to activate N number of unknown SCells is N*TSMTC for FR1 and N*8*TSMTC for FR2.
Proposal 6: Delay extension due to searcher limitation in case of activating N unknown SCells is N*TSMTC for FR1 and N*8*TSMTC for FR2.

1. Conclusion
In this contribution, we discussed activation delay extension due to multiple SCell activation and made the following proposals:
Proposal 1: Confirm that MAC PDU processing for activation of multiple cells with a single MAC command will be 3ms.  

Proposal 2: In EN-DC, NE-DC, NR SA, RAN4 to define requirements only for the case where a single MAC command is used to activate multiple SCells and For NR-DC RAN4 to define requirements for the case where one MAC command per CG is used. 

Proposal 3: For NR-DC when one MAC command per CG is used, MAC CE processing time is 3ms.

Proposal 4: If UE misses the RS of the target to-be-activated SCell for the L1-RSRP measurement occasion when timeRestrictionForChannelMeasurement is configured, then the activation delay has to be extended by TL1-RSRP_Measurement_Period_CSI-RS or TL1-RSRP_Measurement_Period_SSB based on the RS configured. 

Proposal 5: If UE misses the RS of the target to-be-activated SCell for the L1-RSRP measurement occasion when timeRestrictionForChannelMeasurement is not configured, then the activation delay extension is not required.

Proposal 6: Delay extension due to searcher limitation in case of activating N unknown SCells is N*TSMTC for FR1 and N*8*TSMTC for FR2.
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