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1 Introduction
In last meeting, a WF of Multiple SCell activation has been agreed [1]. The remaining issues are captured as follow.
	· 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.
· 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
· 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)
· 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)
· FFS: narrow down multiple Scell activation cases for requirements
· 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 this paper, we will discuss these remaining issues in multiple SCell activation requirement.
2 Scaling Factor for multiple unknown SCells activation
There are still some remaining issues on this topic. 
· How to define the unknown FR1 SCell which is not accounted for the scaling factor
· Searcher definition
In FR1, since there is no tight restriction on SSBs timing between two intra-band CCs, UE needs additional information to deduce the timing to an unknown FR1 SCell by performing additional cell search. Thus, in current optional solution, an additional TCI state indication will be configured at the same time with the SCell activation MAC PDU. However, some companies believe that there is also no restriction on the configuration of Tx beam from network. The Tx beams of CC1 and CC2 can be different even through their SSB indices are the same. Thus, we think that all the unknown FR1 SCell shall be accounted into the scaling factor N unless network can guarantee the same Tx beam is used for SSB with the same SSB index in FR1 intra-band. 
[bookmark: _Ref36805157]Proposal 1: All the unknown FR1 SCell shall be accounted into the scaling factor N unless network can guarantee the same Tx beam is used for SSB with the same SSB index in FR1 intra-band.
Another issue is the definition of “cell detection time”. In our understanding, AGC module is independent with cell search modules and the UE only has constraint on the number of searchers. Thus, we suggest to apply the scaling factor on the cell search time only for unknown cell case. 
· For FR1 only, the scaling factor will be applied to Trs if aggressor cell is a FR1 unknown cell; 
· For FR2 only, the scaling factor will be applied to 8Trs if aggressor cell is a FR2 unknown cell. 
· For FR1+FR2 case, if the victim cell is FR1 cell, and only the scaling factor N is applied to Trs, it will implicitly limit UE’s behaviour on executing FR1 search firstly. On the other hand, if the victim cell is FR2 cell, and the scaling factor N is applied to 8Trs, the extension margin is too large for FR2’s requirement. 
Thus, we propose to differentiate the scaling factor with FR1 and FR2 as. Here, N1 is the number of unknown FR1 SCells being activated and N2 is the number of FR2 bands of unknown FR2 SCells being activated.
[bookmark: _Ref23498956][bookmark: _Ref36805333]Proposal 2: The scaling factor N shall be applied to cell search only. The extended delay is  , where N1 is the number of unknown FR1 SCells being activated that are non-contiguous to FR1 known cell or FR1 active serving cell, and N2 is the number of FR2 bands with unknown FR2 SCells being activated only. 
3 Requirement for multiple SCell Activation  
3.1. NR-SA, EN-DC, NE-DC
In EN-DC, NE-DC, NR SA, it was agreed that RAN4 will define requirements only for the case where a single MAC command is used to activate multiple SCells. As we discussed before, owing to only one MAC command for multiple SCells activation, UE can schedule the RF retuning occasion to align on time domain among multiple being-activated SCells to avoid the collision with RS’s occasion in each CG. Thus, we think there is no additional interruption and delay extension is needed.
Actually, in legacy LTE multiple SCell activation, the number of interruption was already limited to only once when multiple SCells activation with one MAC command. 
	TS36.133 7.8.2.8
When any number of SCells between one and six is activated or deactivated using the same MAC control element as defined in [17], the UE is allowed an interruption on PCell and on any activated SCell during the SCell activation/deactivation procedure [17] as follows:
-	an interruption on PCell:
-	of up to 1 subframe, if the PCell is not in the same band as any of the SCells being activated or deactivated, or
-	of up to 5 subframes, if the PCell is in the same band as any of the SCells being activated or deactivated;
-	an interruption on any activated SCell: 
-	of up to 1 subframe, if the activated SCell is not in the same band as any of the SCells being activated or deactivated, or
-	of up to 5 subframes, if the activated SCell is in the same band as any of the SCells being activated or deactivated. 


 
[bookmark: _Ref36805175]Proposal 3: When only one MAC command for multiple SCells activation, UE can schedule the RF retuning occasion to align on time. Only one interruption happens in each CG.
The type of victim SCell and aggressor SCell can be
· Intra-band FR1 
· Inter-band FR1
· Intra-band FR2
· Inter-band FR2
· FR1+FR2
Since the Intra-band/Inter-band FR2 and FR1+FR2 cases were already agreed in last meeting, we will only focus on Intra-band FR1 and Inter-band FR1 scenario. If victim SCell and aggressor SCell are intra-band FR1 cells, each SCell can be the following cases respectively.
· Known cell and measurement cycle <=160ms
· Known cell and measurement cycle >160ms
· Unknown cell
Thus, the combination of victim SCell and aggressor SCell can be 9 different cases.
	victim SCell
	aggressor SCell

	
	Known cell and measurement cycle <=160ms
	Known cell and measurement cycle >160ms
	Unknown cell

	Known cell and measurement cycle <=160ms
	Case 1
	Case 2
	Case 3

	Known cell and measurement cycle >160ms
	Case 4
	Case 5
	Case 6

	Unknown cell
	Case 7
	Case 8
	Case 9


The remaining issue is case 1 when both aggressor SCell and victim SCell are known cell and measurement cycle<=160ms as follow.
Case 1:
In case 1, there is only one RF switching on occasion when all SCells being activated transmitting SSB bursts in the same slot because victim SCell and aggressor SCell are intra-band cells. Thus, the victim SCell activation delay may be extended from TFirstSSB to TFirstSSB_MAX.(When victim SCell’s SMTC is less than aggressor SCell) 
[image: ]
[bookmark: _Ref36805178]Proposal 4: In intra-band FR1, the victim SCell activation delay may be extended from TFirstSSB to TFirstSSB_MAX when both victim SCell and aggressor SCell are known cell and measurement cycle <=160ms.
4 Narrow down multiple Scell activation cases
Most of the general rules of multiple SCell activation were already agreed in last meeting. It’s easy to deduce the requirements based on these general rules. At the same time, it’s already agreed not to define the requirement for per-UE gap UE in NR-DC. This down selection makes the requirements much simpler. Thus, we don’t think the scenarios for multiple SCell activation need further to be downscaled.
[bookmark: _Ref40193110]Proposal 5: Do not need to further narrow down the multiple SCell activation cases.
5 Summary
In this paper, we propose the multiple SCell activation requirement for NR.
Proposal 1: All the unknown FR1 SCell shall be accounted into the scaling factor N unless network can guarantee the same Tx beam is used for SSB with the same SSB index in FR1 intra-band.
Proposal 2: The scaling factor N shall be applied to cell search only. The extended delay is  , where N1 is the number of unknown FR1 SCells being activated that are non-contiguous to FR1 known cell or FR1 active serving cell, and N2 is the number of FR2 bands with unknown FR2 SCells being activated only.
Proposal 3: When only one MAC command for multiple SCells activation, UE can schedule the RF retuning occasion to align on time. Only one interruption happens in each CG.
Proposal 4: In intra-band FR1, the victim SCell activation delay may be extended from TFirstSSB to TFirstSSB_MAX when both victim SCell and aggressor SCell are known cell and measurement cycle <=160ms.
Proposal 5: Do not need to further narrow down the multiple SCell activation cases.
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