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1. Introduction

The multiple SCell activation requirements are discussed in RAN4#94bis, and the outcomes are captured in WF [1]. In our view, the remaining open issues are
· Scaling for cell detection
· Interruption requirements 
· Detailed delay requirements for difference cases

· Down selection of scenarios
· Multiple SCell activation in FR2 inter-band CA
In this paper we will provide our views on the remaining issues in multiple SCell activation requirements.
2. Discussion
2.1. Scaling for cell detection
2.1.1. FR1 intra-band contiguous CA

	· FFS:

· FR1 unknown SCell that is contiguous to FR1 known cell or FR1 active serving cell is not accounted for, or scaled by, N when either of the following is fulfilled:

· A single SSB is used in the SCell, 

· Multiple SSBs are used in the SCell, and TCI state indication for PDCCH is received with the SCell activation MAC PDU

· Otherwise the SCell is accounted for in, and scaled by, N.


The issue here is whether UE can skip cell detection for a to-be-activated SCell in FR1, if the SCell is intra-band contiguous to a known cell or an active serving cell. Based on earlier discussions, UE can reuse the coarse timing from another serving cell for the to-be-activated SCell, if the receive timing difference between the two cells is within 260ns.

In our view, this can be achieved only when the following conditions are met:
· C1: the two cells are co-located

· can be guaranteed in intra-band CA
· C2: the Tx timing difference (TAE) between the two cells is within 260ns

· can be guaranteed in intra-band CA
· C3: UE is aware of which SSB (index) on the to-be-activated SCell to use for fine time tracking
· In last meeting we proposed that the SSB pattern (ssb-PositionsInBurst) needs to be same on the two cells. There were commented from some companies that this restriction is not needed, but instead UE can get this information from the TCI indication. We think the comments make sense, so either same SSB pattern or provision of TCI can enable UE to know the SSB index to use.
· C4: the Tx beams on the SSB to be used on the to-be-activated SCell is same as the best SSB on the active or known cell
· This condition is needed because different Tx beams may come from different propagation paths so the receive timing would be different even they are based on exactly same transmit timing. For example, even both the to-be-activated SCell and the known/active cell are transmitting a single SSB and with same index, they may point to different directions by using different Tx beams, and the receive timing difference can exceed 260ns.
Based on above analysis, C1 and C2 are always valid for FR1 intra-band contiguous CA and C3 can be guaranteed by proper network configuration, but C4 is based on network deployment. In our view, it is too restrictive for network to assume same Tx beam in FR1 intra-band contiguous CA. Therefore, we suggest that FR1 unknown SCell that is contiguous to FR1 known cell or FR1 active serving cell is still scaled by N.
Proposal 1: FR1 unknown SCell which is contiguous to known or active serving cell in the same band is still accounted the scaling due to searcher limit.

2.1.2. Cell detection time

	· FFS:

· Option 2 (MediaTek, Ericsson, Qualcomm): “cell detection time” in delay extension due to searcher limitation means “1*TRS” for FR1 unknown SCell and “8*Trs” for the FR2 unknown Scell
· Option 3 (NEC, Huawei, Apple): “cell detection time” in delay extension due to searcher limitation means “TFirstSSB_MAX + TSMTC_MAX + Trs” for FR1 unknown SCell and “TFirstSSB + 23*Trs” for the FR2 unknown Scell


In our understanding, UE may need to perform AGC and cell search at the same time. This is because AGC settling is based on detectable SSBs, but for unknown SCell UE does not know either the timing of SSB symbols or which SSBs are detectable.
On the other hand, cell search may fail with a wrong gain setting, and this means depending on whether the initial gain setting is suitable or not, UE may perform cell search on the first and second SSB_MAX and the third Trs, so the cell detection time that is to be scaled in multiple SCell activation should include the cell search time and AGC settling time, i.e. “TFirstSSB_MAX  + TSMTC_MAX + TRS” in FR1 and “24*Trs” in FR2.

Proposal 2: The cell detection time that is to be scaled in multiple SCell activation should include the cell search time and AGC settling time.

2.2. Interruption requirements 

	· Agreement in RAN4 #94-e-bis:

· if there is one single MAC CE for multiple SCell activation received in one CG, the UE RF tuning(s) for SCell activation in this CG shall not extend any SCell activation delay in this CG.

· Do not need to define new interruption length requirement for multiple SCell activation scenario. Interruption length can re-use those for single SCell activation


In last meeting, there was no conclusion on whether the RF-retuning for multiple SCell activation based on single MAC CE can be aligned or not. Based on our understanding, if UE is allowed to do separate RF re-tuning for each band where there is one SCell activated, there will be multiple interruptions to the active serving cells. The length of each interruption is same as in Rel-15, but the interruption window needs to be defined for each band where there is one SCell activated.
Proposal 3: RAN4 to define multiple interruption windows, each corresponding to a band where there is at least one SCell activated.

2.3. Detailed delay requirements for difference cases

	· Agreement in RAN4 #94-e-bis:

· FFS: activation delay for FR1 known SCell with Scell_meas_cycle≤160ms (options in issue 1-10-1 in R4-2005293)
· FFS: activation delay for FR1 known SCell with Scell_meas_cycle>160ms (options in issue 1-10-2 in R4-2005293)
· FFS: activation delay for FR1 Unknown SCell (options in issue 1-10-3 in R4-2005293)
· Agreement: activation delay for “FR2 SCell with active serving cell(s) on same band and with configured SMTC” is same as single SCell activation  (in issue 1-10-4 in R4-2005293)
· Agreement: activation delay for “FR2 SCell with active serving cell(s) on same band but without configured SMTC” is same as single SCell activation (in issue 1-10-5 in R4-2005293)
· Agreement: activation delay for “FR2 known SCell without active serving cell on same band, and with SP-CSI-RS for CSI reporting, and UE receives the SCell activation command, semi-persistent CSI-RS activation command and TCI state activation command at the same time” is same as single SCell activation (in issue 1-10-6 in R4-2005293)
· Agreement: activation delay for “activation delay for FR2 known SCell without active serving cell on same band, and with SP-CSI-RS for CSI reporting, and UE receives TCI state activation command after SCell activation command” is same as single SCell activation (in issue 1-10-7 in R4-2005293)

· Agreement: activation delay for “activation delay for FR2 known SCell without active serving cell on same band, and with P-CSI-RS for CSI reporting” is same as single SCell activation (in issue 1-10-8 in R4-2005293)

· FFS: activation delay for FR2 unknown SCell without active serving cell on same band, and with SP-CSI-RS for CSI reporting (options in issue 1-10-9 in R4-2005293)
· FFS: FR2 unknown SCell without active serving cell on same band, and with P-CSI-RS for CSI reporting (options in issue 1-10-10 in R4-2005293)


Next we provide our preference for each remaining case:
· FR1 known SCell with Scell_meas_cycle≤160ms 
· Our preference is option 2 in [2], considering the case that UE may re-tune the RF based on the TFirstSSB_MAX for all cells in the same band.
· FR1 known SCell with Scell_meas_cycle>160ms 
· Our preference is option 1 in [2], as the requirements can be defined with reasonable specification efforts, there seems no need to exclude the scenario (which is a restriction to network).
· FR1 Unknown SCell 
· Our preference is option 3 in [2], based on Proposal 2.
· FR2 unknown SCell without active serving cell on same band, and with SP-CSI-RS for CSI reporting 
· Our preference is option 2 in [2], based on Proposal 2.
· FR2 unknown SCell without active serving cell on same band, and with P-CSI-RS for CSI reporting 
· Our preference is option 3 in [2], based on Proposal 2.
Based on above, we propose
Proposal 4: Activation delay for FR1 known SCell with Scell_meas_cycle≤160ms

· TFirstSSB_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 known Scell with the SCell measurement cycle larger than 160ms but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.

· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB_MAX+ 5ms, for all other cases
Proposal 5: Activation delay for FR1 known SCell with Scell_meas_cycle>160ms

· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell

· TFirstSSB_MAX + Trs + 5ms, for all other cases
Proposal 6: Activation delay for FR1 unknown SCell 

·  (TFirstSSB_MAX + TSMTC_MAX+Trs)*N1+ 24*Trs*N2 +Trs +5ms, where 

N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell 

N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell. If no any parallel to-be-activated SCell on FR2 band, N2 =0.
Proposal 7: Activation delay for FR2 unknown SCell with SP-CSI-RS for CQI
· Tuncertainty_MAC +TFineTiming + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known

· 8ms+24*Trs*N2+ (TFirstSSB_MAX + TSMTC_MAX +Trs) *N1+ Tuncertainty_MAC + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + TFineTiming, if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known Scell

Proposal 8: Activation delay for FR2 unknown SCell with P-CSI-RS for CQI
· max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ), if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known Scell . Tuncertainty_MAC=0 if UE receives the SCell activation command and TCI state activation commands at the same time 

· 3ms + 24*Trs*N2+(TFirstSSB_MAX + TSMTC_MAX +Trs)*N1+ TL1-RSRP, measure + TL1-RSRP, report + {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}, if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known
2.4. Down selection of scenarios

	Continue the discussion on how to down select the cases for multiple SCell activation requirement in next RAN4 meeting; and if conclusion is made in next meeting to preclude certain case(s), the corresponding requirement for that case(s) could be removed. 


In our view, the requirements can be defined with reasonable specification efforts for all the cases listed in Issue 1-10, 1-11 and 1-12 of [2], so there seems no need to do further down selection on scenario (which is a restriction to network).

Proposal 9: RAN4 not to do further down selection on scenarios for multiple SCell activation.
2.5. Multiple SCell activation in FR2 inter-band CA

	· Agreement in RAN4 #94-e-bis:

· Defer the multiple SCell activation requirement design for inter-band FR2 CA until RAN4 completes the requirement of single Scell activation in inter-band FR2 CA.


Based on our understanding, there are still open issues in single SCell activation requirements for FR2 inter-band CA, e.g. the activation delay for the unknown SCell in one FR2 band with PCell on another FR2 band for UE with CBM. Therefore, we suggest further defer the discussion for multiple SCell activation in FR2 inter-band CA.
Proposal 10: RAN4 to defer the discussion for multiple SCell activation in FR2 inter-band CA.
3. Conclusions

In this paper we provided our views on multiple SCell activation requirements.
Proposal 1: FR1 unknown SCell which is contiguous to known or active serving cell in the same band is still accounted the scaling due to searcher limit.

Proposal 2: The cell detection time that is to be scaled in multiple SCell activation should include the cell search time and AGC settling time.

Proposal 3: RAN4 to define multiple interruption windows, each corresponding to a band where there is at least one SCell activated.

Proposal 4: Activation delay for FR1 known SCell with Scell_meas_cycle≤160ms

· TFirstSSB_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 known Scell with the SCell measurement cycle larger than 160ms but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.

· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB_MAX+ 5ms, for all other cases
Proposal 5: Activation delay for FR1 known SCell with Scell_meas_cycle>160ms

· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell

· TFirstSSB_MAX + Trs + 5ms, for all other cases
Proposal 6: Activation delay for FR1 unknown SCell 

·  (TFirstSSB_MAX + TSMTC_MAX+Trs)*N1+ 24*Trs*N2 +Trs +5ms, where 

N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell 

N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell. If no any parallel to-be-activated SCell on FR2 band, N2 =0.
Proposal 7: Activation delay for FR2 unknown SCell with SP-CSI-RS for CQI
· Tuncertainty_MAC +TFineTiming + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known

· 8ms+24*Trs*N2+ (TFirstSSB_MAX + TSMTC_MAX +Trs) *N1+ Tuncertainty_MAC + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + TFineTiming, if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known Scell

Proposal 8: Activation delay for FR2 unknown SCell with P-CSI-RS for CQI
· max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ), if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known Scell . Tuncertainty_MAC=0 if UE receives the SCell activation command and TCI state activation commands at the same time 

· 3ms + 24*Trs*N2+(TFirstSSB_MAX + TSMTC_MAX +Trs)*N1+ TL1-RSRP, measure + TL1-RSRP, report + {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}, if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known
Proposal 9: RAN4 not to do further down selection on scenarios for multiple SCell activation.
Proposal 10: RAN4 to defer the discussion for multiple SCell activation in FR2 inter-band CA. 
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