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Introduction
In RAN4#97, the remaining issues for multiple SCell activation requirements are discussed, and the outcomes are captured in [1]. There are several issues to be further discussed:
· Parameter values in Tx beam assumption of FR1 intra-band contiguous CA
· Extension of FR1 multiple SCells activation to single FR1 SCell activation
· Requirement applicability on the other being-activated SCells during the FR1 multiple SCells activation
· Condition of SMTC configuration to apply multiple SCell activation requirement
Besides, we identified two other issues:
· Determination of SSB offset in case where SCell detection is not performed
· Determination of Rx beam in case of FR2 unknown SCell
In this paper we will provide our views on the remaining issues is multiple SCell activation.
Discussion
Parameter values in Tx beam assumption 
	· 1) Replace 
· “its SSB DL Tx beam is same as the corresponding SSB DL Tx beam at the same SSB position of contiguous FR1 known cell or contiguous FR1 active serving cell” with 
· “its RTD with contiguous FR1 known cell or contiguous FR1 active serving cell is smaller than or equal to [CP duration] with respect to the to-be-activated SCell’s SSB numerology and its reception power difference with contiguous FR1 known cell or contiguous FR1 active serving cell is smaller than or equal to XdB”, X is FFS.


For multiple SCell activation in case of FR1 intra-band contiguous CA, UE is assumed to skip target SCell detection and reuse the timing from the active or known serving cell that is contiguous to the target SCell. One condition for this requirement to apply is that the SCell and the active or known serving cell have common Tx beam. In RAN4#97, it is agreed to replace the “common Tx beam” condition with 
· RTD between the target SCell and the active or known serving cell <= [CP]
· Power difference between the target SCell and the active or known serving cell <= XdB
On the RTD, we suggest to use CP/2 as the threshold. It is noted that in RAN4#93 when the UE behavior (skipping cell detection for the target SCell) was agreed, the assumption on the RTD is 260ns [2]. The intention is to minimize the timing error fed into the SCell tracking loops. While UE may be able to work with a larger RTD, to make sure the SCell activation and the following CSI/demodulation on the SCell are stable, it is more safe to use CP/2 as the threshold.
On the power difference, we suggest to use 6dB as the threshold, which should enable proper work of AGC on the target SCell.
Proposal 1: Use “RTD <= CP/2” and “power difference <= 6dB” as the condition for multiple SCell activation requirements in FR1 intra-band contiguous CA.
Single FR1 SCell activation
	· Issue 2-2-1: Extend the assumption in FR1 multiple SCells activation to single FR1 SCell activation
· FFS：
· Option 1 (HW, Ericsson, Apple, ZTE, Nokia): 
· Extend the UE requirement (to skip cell detection for unknown FR1 SCell that is intra-band contiguous to active serving cell) to single SCell activation, from Rel-16 onwards.
· Option 2 (MTK, QC): 
· FFS on option 1.


In clause 8.3.7 of 38.133, cell detection will be skipped for activation an FR1 unknown SCell if certain conditions are met. However, this requirement applies only when multiple SCells are activated together, e.g. if the following two SCells are activated by the same MAC CE:
· SCell1: in band 1 and intra-band contiguous to PCell
· SCell2: in band 2
Technically, UE can skip the cell detection for SCell1 because it is contiguous to an active serving cell, so the timing and beam information can be re-used from the PCell, but it has nothing to do with having SCell2 activated by the same MAC CE. Therefore, it is reasonable to extend the UE requirement (to skip cell detection for unknown FR1 SCell that is intra-band contiguous to active serving cell) to single SCell activation. This would align the UE assumption for single and multiple SCell activation, and help to reduce the single SCell activation delay when relevant conditions are met.
Proposal 2: Extend the UE requirement (to skip cell detection for unknown FR1 SCell that is intra-band contiguous to active or known serving cell) to single SCell activation.
Requirement applicability
	· Issue 2-2-2: Requirement applicability on the other being-activated SCells during the FR1 multiple SCells activation
· FFS：
· Option 1 (Huawei, Ericsson, Apple, QC, ZTE): 
· No requirement applies for other being-activated SCells, if no requirements apply for any of the FR1 unknown SCell activated with the same MAC CE
· Option 2 (MTK, Nokia):
· FFS on option 1.


Based on 38.133, no activation requirement will be applied for the target SCell under the specified case. 
	However, when the following conditions are fulfilled, no activation requirement will be applied for this unknown SCell:
-	contiguous to an active serving cell in the same band, or to a known SCell in the same band being activated by the same MAC PDU, and
-	A single SSB is used in the unknown SCell; or multiple SSBs are used in the unknown SCell and TCI state indication for PDCCH is provided by the same MAC PDU used for SCell activation; and
-	its ssb-PositionInBurst is same as the one of FR1 known cell or FR1 active serving cell, and
-	its RTD with contiguous FR1 known cell or contiguous FR1 active serving cell is larger than [CP duration] with respect to the to-be-activated SCell’s SSB numerology or its reception power difference with contiguous FR1 known cell or contiguous FR1 active serving cell is larger than XdB, and
-	its SMTC offset is same as the one of FR1 known cell or FR1 active serving cell


However, the impact to other SCells that are activated together is currently not defined. As in this case the UE behaviour is left to UE implementation, we understand the N1 factor cannot be defined, and as a result no requirement can be defined for other SCells which requires cell detection for activation (SCells for which the requirement depends on N1). This should be also clarified in the requirement. 
In RAN4#97, some company commented that UE should still meet the current activation requirements for the other unknown SCells being activated together. While this might be possible, it imposes limitations on UE implementation for this case. Considering the case should happen rarely in real deployment (otherwise UE should be always allowed cell detection time), we suggest to not define any requirement for it to avoid additional complexity on UE implementation. 
Proposal 3: No requirement apply for other SCells being activated, if no requirements apply for any of the FR1 unknown SCell activated with the same MAC CE.
Condition of SMTC configuration
	· Issue 2-2-3: Condition of SMTC configuration to apply multiple SCell activation requirement
· FFS
· Option 1 (Huawei, Apple, MTK, QC): 
· Multiple SCell activation requirements apply provided that SMTC offset and periodicity is same for all SCells activated by the same MAC CE
· Option 2 (Ericsson, Nokia):
· Disagree with option 1.


The assumption behind the current requirements for multiple SCell activation is that UE performs RF re-tuning for all SCells activated by the same MAC CE at the same time. The assumption is also a prerequisite to define deterministic activation delay because otherwise the RF re-tuning of one SCell could interrupt the SSB reception of another SCell and cause extension of the activation process of the latter SCell. Based on RAN4 earlier discussion, the exact extension cannot be really defined making it impossible to define deterministic activation delay requirement.
However, this assumption may conflict with interruption requirements in some cases. For example, in Figure 1 below two SCells are activated with a single MAC CE, and the SSB offsets for them are misaligned. The RF re-tuning for the two SCells needs to be done before the first SSB of SCell1, as otherwise UE cannot meet the activation delay requirement for SCell1. This means the RF is also re-tuned for SCell2, and if there exists an active serving cell in the same band as SCell2, that serving cell would be interrupted during the time period of T-delta, due to improper gain setting and no opportunity for AGC. 
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Figure 1: Interruption due to multiple SCell activation
Allowing such a long interruption is not desirable, and it also complicates the specification by having different interruption requirements based on SSB configuration and intra/inter-band relation between the active serving cell and SCells being activated. Our proposal is to define applicability condition for the multiple SCell activation requirements that the requirements apply provided that all SCells activated by the same MAC CE have same SMTC offset.
Proposal 4: Multiple SCell activation requirements apply provided that SMTC offset is same for all SCells activated by the same MAC CE.
In RAN4#97, some alternative solution are proposed by companies. 
	1) We may revert the interruption requirements, and allow one interruption per band where SCell is activated and there already is one active SCell, and one additional interruption covering all other bands (i.e. where is no serving cell).
2) We may allow longer activation time for SCells activated in bands where there is no active serving for the case where first SMTC window of such SCell would come before “T_First_SSB” on another carrier.


While we understand the Proposal 4 is a bit restrictive, but there are also problems with the alternative solutions. 
· On solution 1, as mentioned above and discussed in earlier RAN4 meetings, it may be difficult to define deterministic activation delay requirements.
· On solution 2, it requires some specification efforts to define the extension of the activation delay and its applicability. Moreover, it does not work for the case e.g. where 2 SCells are in different bands and each with an active serving cell in the same band, and the SMTC offset of the two SCells are different.
It is a bit difficult to find a perfect solution for the issue, and our preference is to adopt Proposal 4 at least in Rel-16.
Determination of SSB offset
The SCell activation requirements for some scenarios are defined assuming UE does not perform cell detection for the target SCell but uses the timing of other serving cells. Such scenarios include:
· FR2, when there is active serving cell in the same band as the target SCell, for both cases where UE is provided SMTC or not, and for both single and multiple SCell activation
· FR2, when there is no active but known serving cell in the same band as the target SCell, for multiple SCell activation
· FR1, when the target SCell is intra-band contiguous to active or known serving cell 
In these scenarios, there is a problem in determining the SSB offset on the target SCell. It is noted that when SCell is configured, the SSB periodicity is provided in ssb-periodicityServingCell, but the SSB offset is not. As a result, UE cannot determine the SFN and half frame of the SSB on the target SCell. 
If SMTC is provided, UE may obtain the SSB offset from the SMTC offset. However, SMTC window can be configured across half-frames, e.g. SMTC offset is 3ms and SMTC duration is 5ms. In such cases, UE cannot determine whether SSB is the first or second half-frame in a radio frame. 
To resolve the problem for all the scenarios mentioned, we suggest to define an applicability condition that the SSB offset is same on the target SCell and the active or known serving cell. This is also the typical case in real deployment for these intra-band scenarios.
Proposal 5: For scenarios where UE is not assumed to perform cell detection on the target SCell, the SCell activation requirements apply provided that SSB offset is same on the target SCell and the active or known serving cell.
Determination of Rx beam
The multiple SCell activation requirements for FR2 unknown SCells are defined under the condition that there is active or known serving cell in the same band.
· If there is active serving cell in the same band, the requirement is same as single SCell activation which is copied below.
	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,
-	The parameter ssb-PositionsInBurst is same for the serving cell(s) and the SCell.


· If there is known serving cell in the same band, the requirement is resembling the above case, i.e. UE is assumed not to perform AGC, cell detection or L1-RSRP measurement for the target SCell, but use the timing and Rx beam information from the known serving cell.
The problem with the second case is how UE could determine the Rx beam to receive the SSB as indicated in the TCI. For the first case, the problem can be addressed by the highlighted condition – since all serving cells in an FR2 band have common Tx beam on an OFDM symbol, UE can use the same Rx beam for the same SSB index on the target SCell and the active serving cell.  
To resolve the problem of Rx beam determination in the second case, we suggest to add the same condition as in the first case, i.e. the multiple SCell activation requirements for FR2 unknown SCells apply provided that the parameter ssb-PositionsInBurst is same for the known serving cell(s) and the target SCell.
Proposal 6: Multiple SCell activation requirements for FR2 unknown SCells apply provided that the parameter ssb-PositionsInBurst is same for the known serving cell(s) and the target SCell.
Conclusions
In this paper we provided our views on the remaining issues is multiple SCell activation.
Proposal 1: Use “RTD <= CP/2” and “power difference <= 6dB” as the condition for multiple SCell activation requirements in FR1 intra-band contiguous CA.
Proposal 2: Extend the UE requirement (to skip cell detection for unknown FR1 SCell that is intra-band contiguous to active or known serving cell) to single SCell activation.
Proposal 3: No requirement apply for other SCells being activated, if no requirements apply for any of the FR1 unknown SCell activated with the same MAC CE.
Proposal 4: Multiple SCell activation requirements apply provided that SMTC offset is same for all SCells activated by the same MAC CE.
Proposal 5: For scenarios where UE is not assumed to perform cell detection on the target SCell, the SCell activation requirements apply provided that SSB offset is same on the target SCell and the active or known serving cell.
Proposal 6: Multiple SCell activation requirements for FR2 unknown SCells apply provided that the parameter ssb-PositionsInBurst is same for the known serving cell(s) and the target SCell.
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