3GPP TSG-RAN WG4 Meeting #94bis-e
R4-2004336
Electronic Meeting, 20 – 30 April, 2020
Title: 
Discussion on SCell activation requirements 
Source: 
Huawei, HiSilicon
Agenda item:
4.9.7
Document for:
Discussion
1. Introduction

In RAN4#94-e, an update to the SCell activation requirements was discussed in [1]. The following two issues are addressed, but there was no conclusion on this issue.

· Use of TFirstSSB for FR2 unknown case
· Update the interruption window based on TFirstSSB and TFirstSSB_MAX
In this paper we will provide our views on the above issues. Besides, there are also other problems with SCell activation requirements:
· Assumptions on SSB pattern for FR2 intra-band CA
· Definition of TFirstSSB and TFirstSSB_MAX
· Application of RRM requirements during cell detection time for unknown SCell activation

We will also discuss above issues in this paper.

2. Problem
2.1. Use of TFirstSSB for FR2 unknown case
TFirstSSB is defined as follow. It is supposed to be the first SSB used for T/F tracking.

	TFirstSSB: is the time to first SSB indicated by the SMTC after n + THARQ+3ms


TFirstSSB_MAX is defined as follow. It is supposed to be the first SSB used for AGC.
	TFirstSSB_MAX: Is the time to first SSB indicated by the SMTC after n + THARQ+3ms, further fulfilling:

-
In FR1, in case of intra-band SCell activation, the occasion when all active serving cells and SCells being activated or released are transmitting SSB bursts in the same slot; in case of inter-band SCell activation, the first occasion when the SCell being activated is transmitting SSB burst.

-
In FR2, the occasion when all active serving cells and SCells being activated or released are transmitting SSB bursts in the same slot. 


For activation of FR2 unknown SCell when there is no active serving cell in the same band, AGC is needed based on earlier RAN4 discussions, therefore the cell detection time should be based on TFirstSSB_MAX and TSMTC_MAX, similar as for FR1 unknown SCell.

However, in current requirements it is fully based on Trs. In our understanding, it is because the context is there is no active serving cell in the same band, so Trs is same as TSMTC_MAX. It is technically no problem to use Trs although it is confusing due to being not aligned with the technical discussions. However, if we look at Rel-16 when we have multiple SCell activation, there would be a difference because TSMTC_MAX should be the occasion where all SCells being activated have SSB bursts in the same slot, thus is not same as Trs.
Based on above analysis, we suggest to update the cell detection time for FR2 unknown SCell activation based on TFirstSSB_MAX and TSMTC_MAX. This is aligned with the technical discussion so easy for future tracking. More important, it is future proof for Rel-16 requirements. It should also be noted that this update does not technically change the Rel-15 requirements.

Proposal 1: Update the cell detection time for FR2 unknown SCell activation as TFirstSSB_MAX + 15* TSMTC_MAX + 8*Trs
2.2. Interruption window

On the interruption window there were discussions in RAN4#94-e about how to account for the actual interruption length, the starting point of the interruption, and the actual used first SSB in different cases for SCell activation.

In our view, there are two possible interruption causes:
· RF re-tuning, which causes interruption to all the serving cells both intra and inter-band. The RF re-tuning can be earliest at the time when UE finishes MAC CE processing, and latest at the time before the first SSB UE is going to use.
· AGC, which causes interruption to all the serving cells in the same band. When AGC is needed for SCell activation, it is assumed to occur in the SMTC window duration which contains the first SSB used for AGC.

It should be noted that RF re-tuning may not be adjacent in time with AGC, though the total interruption time should not exceed the requirements defined in section 8.2 of 38.133. Therefore, to precisely define where the interruption may occur, both the start point and the end point of the interruption should be defined. 

Proposal 2: The start point of the interruption shall not occur before n+1+[image: image2.png]Thang
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, and shall not occur after n+1+[image: image4.png]THARGH3+TSSE used
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, where TSSB_used is 
· TFirstSSB for FR1 known SCell with measurement cycle 160ms, and FR2 SCell when there is active serving cell in the same band
· TFirstSSB_MAX for FR1 known SCell with measurement cycle >160ms, FR1 unknown SCell, FR2 unknown SCell when there is no active serving cell in the same band

· TFineTiming for FR2 known SCell when there is no active serving cell in the same band

Proposal 3: The end point of the interruption shall not occur after n+1+[image: image6.png]THARGH3+TSSE used
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 + Ninterruption, where is the interruption length defined in section 8.2.
2.3. SSB pattern for FR2 intra-band CA
For FR2 SCell activation where there is active serving cell in the band, the requirement is 
	If the SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band, then Tactivation_time is TFirstSSB+ 5ms provided:

-
The UE is provided with SMTC for the target SCell, and  

-
The SSBs in the serving cell(s) and the SSBs in the SCell fulfil the condition defined in clause 3.6.3.


UE is assumed to directly do T/F tracking based on the timing and beam information obtained from the active serving cell. The SSBs in the serving cell(s) and the SSBs in the SCell should fulfil the condition defined in clause 3.6.3.
However, if the condition in section 3.6.3 is fulfilled, it is still possible that the active serving cell and the SCell are using different SSB patterns, i.e. the ssb-PositionsInBurst is different. This is shown in Figure 1. 
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Figure 1: Example of two cells with different SSB pattern
In this case even the two cells are using same Tx beam on the same OFDM symbols, UE cannot use the symbols for SSB#0 for activation of cell2 because cell2 is not transmitting SSB in those symbols. It would be unclear for UE where to do T/F tracking so the above activation requirement, Tactivation_time = TFirstSSB+ 5ms, cannot be met. For the requirement to apply, the SSB pattern needs to be same for the active serving cell and the SCell being activated, and we suggest to add this as the condition for the requirement.
Proposal 4: For FR2 SCell activation where there is active serving cell in the band, the requirements apply provided that the SSB pattern is same for the active serving cell and the SCell being activated.
2.4. Definition of TFirstSSB and TFirstSSB_MAX
The current definition of TFirstSSB and TFirstSSB_MAX are shown in section 2.1. They are both defined as the “first SSB indicated by the SMTC”. However, UE needs to receive the complete SSB burst to do AGC or T/F tracking, and with current definition the time of the SSB burst is missed from the activation delay.
For example, for FR1 known SCell with measurement cycle 160ms, Tactivation_time = TFirstSSB+ 5ms, where 5ms is composed by the 3ms for MAC CE processing and 2ms for T/F tracking after receiving the SSB burst. Assuming the SSB burst comes immediately after the 3ms MAC CE processing time, Tactivation_time will be 2ms, which may be even smaller than the SSB burst length. Therefore the efinition of TFirstSSB and TFirstSSB_MAX should be updated such that it includes a complete SSB burst.
Proposal 5: Definition of TFirstSSB and TFirstSSB_MAX should be updated such that it includes a complete SSB burst.
2.5. Application of RRM requirements
Based on the discussion for Rel-16 multiple SCell activation [2]:

	· When more than 1 unknown SCells are activated, the cell detection time for each SCell is scaled by N. N shall be the sum of the number of all unknown FR1 SCells being activated and the number of FR2 bands with unknown SCells being activated.
· FFS: whether or not FR1 Unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell can be accounted for in N and can be scaled by N.
· FR2 - Unknown SCells that are in the same band as known cell or active serving cell (FR2), are not accounted for in N and are not scaled by N.
· the cell identification and RRM measurement for other SCCs is not assumed during the longest cell detection time among unknown SCells being activated in multiple SCell activation requirement design
· FFS: definition of “cell detection time” 
· Option 1: means the time of cell synchronization and AGC settling for unknown case, i.e., “TFirstSSB_MAX + TSMTC_MAX+TRS” in FR1 unknown case, “24*Trs” in FR2 unknown case without existing active serving cell on same band


UE is not supposed to meet the RRM and in case of FR2 L1 measurement requirements during the cell detection time of unknown SCell activation. There is one searcher for SCC RRM measurement, and UE would prioritize the cell detection for the unknown SCell, and as a result, there is no scaling for the cell detection time as for normal RRM measurement, e.g. CSSF and Klayer_1 are not applied here. It means UE will dedicate the searcher to the SCC and use every SMTC occasion for the cell detection, so at the same time, it will have no opportunity to measure other MOs or SSB for L1 measurement in FR2. 
Even the agreement was reached for Rel-16 multiple SCell activation, the same issue exists for single SCell activation as well. Therefore we suggest to capture the agreement from Rel-15.

Proposal 6: UE is not expected to meet the requirements for RRM measurement and in case of FR2 the requirements for SSB based RLM/BFD/CBD/L1-RSRP measurement during the cell detection time for unknown SCell activation.
3. Conclusions

In this paper we provided our views on the SCell activation requirements.
Proposal 1: Update the cell detection time for FR2 unknown SCell activation as TFirstSSB_MAX + 15* TSMTC_MAX + 8*Trs
Proposal 2: The start point of the interruption shall not occur before n+1+[image: image9.png]Thang
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, where TSSB_used is 

· TFirstSSB for FR1 known SCell with measurement cycle 160ms, and FR2 SCell when there is active serving cell in the same band

· TFirstSSB_MAX for FR1 known SCell with measurement cycle >160ms, FR1 unknown SCell, FR2 unknown SCell when there is no active serving cell in the same band

· TFineTiming for FR2 known SCell when there is no active serving cell in the same band

Proposal 3: The end point of the interruption shall not occur after n+1+[image: image13.png]THARGH3+TSSE used
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 + Ninterruption, where is the interruption length defined in section 8.2.
Proposal 4: For FR2 SCell activation where there is active serving cell in the band, the requirements apply provided that the SSB pattern is same for the active serving cell and the SCell being activated.

Proposal 5: Definition of TFirstSSB and TFirstSSB_MAX should be updated such that it includes a complete SSB burst.
Proposal 6: UE is not expected to meet the requirements for RRM measurement and in case of FR2 the requirements for SSB based RLM/BFD/CBD/L1-RSRP measurement during the cell detection time for unknown SCell activation.
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