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Introduction
In last meeting RAN4#101 meeting a number of open issues were left open (captured in [1]) including whether RAN4 should define requirements for option 2 in LS [R4-2107609], which has been discussed for several meeting now. In RAN4#101 meeting the topic was also discussed in GTW with the following outcome:
GTW session (November 09, 2021)
Session chair: Decision on Option 2 needs to be made in RAN4 #101bis-e. Companies are encouraged to analyze feasibility, benefits, impacts on network and RRM specification impacts.
In this paper we give our view on the topic and other open aspects related to efficient activation/de-activation mechanism for SCells.
Discussion
MAC CE/ DCI based SCell activation
The discussion is related to option 2:


In general, Option 2 is in our view making UE requirements for configuration and activation options which are already supported in Rel-15 but for which RAN4 has not defined any related RAN4 requirements. We are not really against option 2, but the latency reduction must be significant compared to Rel-15 in order for justifying making new requirements.
During the earlier RAN4 discussion the following conditions are to be considered and fulfilled in order for option 2 UE requirements to apply:
· Option 2 based (DCI based A-CSI-RS triggering legacy mechanism) SCell activation enhancement is supported with the following conditions:
· UE optional feature in terms of Scell activation enhancement with a prerequisite feature of cross-carrier A-TRS triggering
· Applicable only to the cases where one SSB burst/sample for fine time and frequency tracking is included in the legacy Scell activation latency requirements including direct Scell activation.
· For MAC based Scell activation, 
· A-TRS triggering DCI shall be n+k+3ms after the activation MAC-CE (DCI is needed for re-use existing R15 feature already supported)
· Applicable only when Option 1a based A-TRS burst is not configured or is configured but not triggered by the MAC-CE
· FFS: For RRC based direct Scell activation, A-TRS triggering DCI shall be T_RRC_Process after the direct activation RRC
· The DCI shall be received from an active serving cell
· The A-TRS triggered by the DCI consists of 4 CRS-RS resources, i.e. 2 slots and 2 symbols for each
Initially, we observe that the use of the feature makes use of DCI based triggered A-TRS which is optionally supported already from Rel-15 (FG2-51a). Additionally, when the activating and activated carriers have a different SCS, another Rel-16 feature would seem to be needed (FG18-6). As no other FGs exist, we should be able to assume that
· FG2-51a supporting UE can support cross-carrier A-TRS if the two carriers have the same SCS
· FG2-51a and FG18-6 supporting UE can support cross-carrier A-TRS also if the two carriers have a different SCS. 
Secondly, we observe next condition is related to the specific SCell being activated namely that the DCI based cross carrier triggering of A-TRS only can be applied for conditions where the current UE SCell activation requirement only require one SSB for fine time- and frequency tracking. This applies to the following 2 scenarios:
1. If the SCell is known and belongs to FR1, Tactivation_time is:
a. TFirstSSB+ 5ms, if the measurement period of the SCell being activated is equal to or smaller than [2400ms].
2. 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.
-	SSB is in the same half-frame on the SCell and the contiguous FR2 active serving cell
Otherwise, there would be no UE applicable UE requirements.
Additionally, for the RRC based direct SCell activation, the DCI triggering the A-TRS has to be received by the UE specifically T_RRC_Process after the UE has received the RRC message containing the direct activation command. Hence, from practical point of view the DCI needs to be scheduled exactly T_RRD_Process after n, where n is the last slot containing the RRC message with the direct activation command. 
Another requirement relates to the strict timing condition related to when the UE shall receive the DCI triggering the A-TRS:
· A-TRS triggering DCI shall be n+k+3ms after the activation MAC-CE
Hence, based on the given requirements related to transmission of the activation command and the DCI triggering the A-TRS we observe following:
· We see that the feature use is applicable only for limited and very specific use case scenarios. We agree that if SSB repetition is long, e.g. 160ms, there can be significant gains. However, for the common case where the SSB repetition is only 20ms the gain is limited to a maximum of 20ms (which is of course not insignificant).
· The tight timing requirement related to when the UE shall receive the DCI triggering the A-TRS, seems more to be a functional requirement than it is a UE requirement. Hence, we think this should be addressed in the RAN1.
It is not entirely clear to us why there need to define such very tight timing requirement to the network related to the transmission of the DCI triggering the A-TRS? We would more see it like a minimum time for when the network at earliest can transmit the DCI to the UE, and when the UE at latest shall be capable to receive the DCI trigger? 
The tight timing requirement related to when the UE shall receive the DCI triggering the A-TRS, seems more to be a functional requirement than it is a UE requirement. Functional requirements should be addressed in the RAN1.
As also noted, for FR1, the condition relies on the SCell being activated is known. Hence, if the SCell in FR1 is unknown, one of the conditions is not fulfilled and no requirements apply. However, the exact SCell conditions are only known to the UE and hence it is not visible to the network if the SCell is known or unknown. Hence, the FR1 scenario is questionable based on which, FR2 collocated scenario with an active SCell already in the band, is likely the only scenario where this feature can provide gain.
UE requirements for Option 2 can be defined provided they are defined as UE requirements without functional requirements.

How to define requirements for temporary RS based SCell activation delay
In last meeting following issues were left open:
· Side conditions for scenario 2
· Tuncertainty_MAC for scenario 3
· Reduction on 5ms in scenario#2 and scenario#3
Next, we look at these three issues.

Side conditions for scenario 2
The following agreements are captured in approved WF [R4-2115436]
	Scenario#2: SCell to be activated is unknown and belongs to FR1, and SCell is contiguous to an active serving cell in the same band
Issue 1-4-4: SCell activation delay 
T_activation_time = TFirst_temp_RS  +Tgap+ Ttemp_RS +5ms
Where 
TFirst_temp_RS: is the time to the end of the first complete temporary RS burst after slot n + (T_HARQ+3ms)/(NR slot length)
Tgap: gap between the RS symbol(s) for AGC and the RS symbols for time/frequency acquisition
Ttemp_RS: Temporary RS burst length.
Note: the conditions for the case will be discussed when drafting the CR.


· Proposals
· Option 1 (Huawei): if the SCell is unknown and belongs to FR1, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, 
Tactivation_time is: TFirst_temp_RS +Tgap+ Ttemp_RS +5ms, if the following conditions are met, 
-  the SCell is contiguous to an active serving cell in the same band, and
-   its RTD with contiguous FR1 active serving cell is smaller than or equal to 260ns with respect to the to-be-activated SCell’s SSB numerology, and its reception power difference with contiguous FR1 active serving cell is smaller than or equal to 6dB
· Option 2: shall maintain the following four conditions (as legacy),
-	the SCell is contiguous to an active serving cell in the same band, and
-	its ssb-PositionInBurst is same as the one of contiguous FR1 active serving cell, and
-	its SMTC offset is same as the one of contiguous FR1 active serving cell, and 
-	its RTD with contiguous FR1 active serving cell is smaller than or equal to 260ns with respect to the to-be-activated SCell’s SSB numerology, and its reception power difference with contiguous FR1 active serving cell is smaller than or equal to 6dB;
We do not have a strong view here as the conditions high lighted in blue most likely have to be fulfilled to ensure short activation delays for UE not supporting this feature. However, we would like to understand why there would be any SSB related conditions as the UE is not assumed using the SSB for activating the SCell in this case?
However, we understood from the discussion in last meeting that some UE’s may need this condition for the unknown FR1 SCell.
Support option 2 for side conditions for scenario 2.

Tuncertainty_MAC for scenario 3
Open from last meeting:
The following discussion are captured in WF [R4-2115436] in RAN4#100e meeting
	Scenario#3: Scell to be activated belongs to FR2
Issue 1-4-6: If there is no active serving cell on that FR2 band, and target Scell is known to UE
· Option 1(Qualcomm, Apple, Ericsson, Oppo): Replace (T_uncertainty_MAC + T_FineTiming) with T_ATRS, assuming A-TRS burst triggered by the MAC-CE shall be associated with the SSB that might have been used if the A-TRS burst had not been triggered, i.e. PDCCH TCI and PDSCH TCI (when applicable) shall be associated with the triggered A-TRS burst.
· Option 2 (Huawei, MTK): (T_uncertainty_MAC + T_FineTiming) is unchanged




Hence, RAN4 is discussing following two scenarios:
	If the target SCell is known to UE and semi-persistent CSI-RS is used for CSI reporting, then Tactivation_time is:
-	3ms + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP), where Tuncertainty_MAC=0 and Tuncertainty_SP=0 if UE receives the SCell activation command, semi-persistent CSI-RS activation command and TCI state activation command at the same time.
	If the target SCell is known to UE and periodic CSI-RS is used for CSI reporting, then Tactivation_time is:
-	max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ), where Tuncertainty_MAC=0 if UE receives the SCell activation command and TCI state activation commands at the same time.
The definitions of Tuncertainty_MAC and TFineTiming are:
· TFineTiming is the time period between UE finish processing the last activation command for PDCCH TCI, PDSCH TCI (when applicable) and the timing of first complete available SSB corresponding to the TCI state.
· Tuncertainty_MAC is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable) relative to
· SCell activation command for known case;
As the UE is not supposed to use SSB when using A-TRS (RAN4#100 agreement ‘UE performs the time-frequency tracking based on only TRS or only SSBs, depending on the Network configuration’) we do not see that TFineTiming has relevance in the activation delay. Instead TRS is used as suggested in option 1.
However, it is not completely clear if Tuncertainty_MAC can be replaced. The proposal seems to assume that when using the A-TRS, the PDCCH and PDSCH TCI shall be associated with the A-TRS and hence the A-TRS is QCL-D with the TCI state. 
Support option 1 for Tuncertainty_MAC for scenario 3.

Interruption due to temporary RS based SCell activation
During RAN4#101 meeting there was a discussion related to interruption length and the starting point of the interruption due to SCell activation based on temporary RS. Following options were listed:
Issue 1-3: Interruption due to temporary RS based SCell activation
· Proposals
· Revised option1:
· Interruption length: Temporary RS based SCell activation interruption can reuse the existing SCell activation/deactivation interruption 
· For the interruption length due to AGC adjustment, e.g., for intra-band CA, interruption length is max(one slot length of victim cell’s active DL BWP, 0.5ms) + 2 slot length of aggressor cell.
· Starting point of the interruption window: A parameter “Tx” defining a range of a starting point of an interruption window is T_First_temp_RS for any scenario where T_activation_time includes T_First_temp_RS
·     Option 2: others
In general, we can agree with the principles of the interruption length and starting point in the revised option 1 listed. 
Support Revised option 1 concerning interruption due to temporary RS based SCell activation

Conclusion
In this paper we address the open aspect left from rAN4#101 meeting as captured in WF [1]. Based on the further review and discussions we propose:
Concerning UE requirements for Option 2:
1. The tight timing requirement related to when the UE shall receive the DCI triggering the A-TRS, seems more to be a functional requirement than it is a UE requirement. Functional requirements should be addressed in the RAN1.
1. UE requirements for Option 2 can be defined provided they are defined as UE requirements without functional requirements.
Additionally, concerning requirements for temporary RS based SCell activation delay:
Support option 2 for side conditions for scenario 2.
Support option 1 for Tuncertainty_MAC for scenario 3.
Support Revised option 1 concerning interruption due to temporary RS based SCell activation
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