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Topic #1: Efficient activation/de-activation mechanism for SCells (i.e., temporary RS for efficient SCell activation)
Sub-topic 1-1: MAC CE/ DCI based SCell activation

Background: The following LS was sent from RAN1 to RAN4 [R4-2107609], the content is duplicated as below:
	1. Overall Description:
With respect to efficient SCell activation for NR CA, RAN1 would like to inform RAN4 the following RAN1 agreement,
Agreement
For efficient activation of SCells
· Option 1a: MAC CE(s) contained in a single PDSCH to trigger both SCell activation and corresponding temporary RS(s)
· Details FFS including timeline design for receiving temporary RS
Note: Separate from the support of Option 1a, it is up to RAN4 whether or not to consider an activation time enhancement for Option 2 without requiring further RAN1 work
· Option 2: A Rel-15/16 SCell activation MAC-CE to trigger SCell activation and a Rel-15/16 DCI to trigger corresponding Rel-15/16 A-TRS(s)



Issue 1-1-1: Whether RAN4 need to specify requirements for Option 2 in LS [R4-2107609]
· Proposals
· Option 1a(Apple, MTK, Huawei, vivo): No, RAN4 only specify requirements for option 1a in LS [R4-2107609].
· Option 1b (Nokia, vivo): RAN4 work focus on defining requirements for option 1a. RAN4 may define requirements for option 2 if time allows.
· Option 2(Qualcomm, Ericsson): Yes, RAN4 specify requirements for both option 1a and option 2 in LS [R4-2107609]
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.

Issue 1-1-2: If the answer to issue 1-1-1 is “yes”, conditions are to be considered
· Proposals
· Option 1(Qualcomm): 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
· 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
Sub-topic 1-2: How to define requirements for temporary RS based SCell activation delay
Issue 1-2-1: Side conditions for scenario 2
Background
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;
Issue 1-2-2: Tuncertainty_MAC for scenario 3
Background
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



[bookmark: _GoBack]Encourage companies to provide analysis on this issue in next meeting.

Issue 1-2-3: reduction on 5ms in scenario#2 and scenario#3
Background
In discussion paper [R4-2118772], there is one proposal on reduction on 5ms in scenario#2 and scenario#3
	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
Scenario#3: Scell to be activated belongs to FR2
Issue 1-4-5: If there is at least one active serving cell on that FR2 band
T_activation_time = TFirst_temp_RS +5ms



· Proposals
· Option 1 (Nokia): The legacy 5ms (see above) delay should be reduced
· Option2 (Qualcomm, Apple, MTK, Huawei, Ericsson): keep legacy 5ms.
Sub-topic 1-3: Interruption due to temporary RS based SCell activation
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
Efficient activation/de-activation mechanism for one SCG 
Sub-topic 2-1: Measurement requirements for deactivated SCG
Issue 2-1-1: DRX configuration for deactivated SCG measurement requirements
· Option 1(MTK, vivo): SCG DRX cycle should be applied when specifying the L3 requirements of deactivated SCG
· Option 2(QC, Ericsson): for deactivated SCG, the DRX cycle that is used to determine measurement period scaling can be replaced by a hypothetical DRX cycle (if RAN2 agree to introduce).
· Option 3 (Huawei, Nokia, Ericsson): wait for RAN2 

Issue 2-1-2: updated CSSF (if L3 measurements on deactivated PSCell is agreed to be relaxed in RAN2)
· Option 1 (Apple, vivo): updated CSSF on deactivated PSCell
· updated CSSF can relax measurement on deactivated PSCell and increase measurement on other active SCells
· Option 2(Qualcomm, MTK, Huawei, Nokia): Do not consider modifying deactivated PSCell measurement in terms of CSSF
· Option 3 (Huawei, Nokia, Ericsson, Qualcomm, Apple): wait for RAN2 conclusion on whether to relax L3 measurement on deactivated PSCell

Issue 2-1-3: “measCycleSCell” like scheme (if L3 measurements on deactivated PSCell is agreed to be relaxed in RAN2)
· Option 1(Apple, Huawei, vivo, Nokia, Ericsson): wait for RAN2 progress on relaxed measurement cycle on deactivated PSCell
· Option 1a (QC): Send LS to RAN2 to ask whether any new parameter for relaxed measurement cycle on deactivated PSCell is planned to be introduced and whether any potential issues from RAN2 perspective are foreseen if measCycleSCell is used for deactivated PSCell L3 measurement period determination which is currently based on SMTC period.
· Option 2(MTK, vivo): use the principles from deactivated SCell (longer cycles)
· Option 3 (QC, Apple): 
· For deactivated PSCell L3 measurement period requirements, SMTC period is replaced with measCycleSCell

Issue 2-1-4: MCG measurement requirements
· Option 1(Qualcomm, Apple, MTK, Huawei, vivo, Ericsson): RAN4 doesn’t need to specifically define new requirement for MCG measurement. However MCG measurement requirement can be adjusted if any impact due to deactivated SCG is identified.
· Option 2(Nokia): There is no impact on MCG measurement requirements due to deactivated PSCell if MCG and SCG are in different FR.

Issue 2-1-5: whether existing measurements reporting requirements can apply for measurement on deactivated PSCell
· Revised Option 1(Qualcomm, Huawei, vivo, Ericsson): The existing measurements reporting requirements can be used as a baseline for measurement on deactivated PSCell.
· FFS whether the same requirements in terms of accuracy and side condition shall be applied to measurements on deactivated PSCell.
· Option 2(Nokia): existing measurements reporting requirements can apply for measurement on deactivated PSCell
Issue 2-1-6: whether legacy measurement accuracy can apply for measurement on deactivated PSCell
· Legacy measurement accuracy can apply for measurement on deactivated PSCell

Sub-topic 2-2: SCG Activation/deactivation delay
Issue 2-2-1: UE processing time (Tprocessing) in PSCell activation delay
· Option 1: 
Tprocessing = 20ms NR PSCell is in FR1 in EN-DC. 
Tprocessing = 40 ms if NR PSCell is in FR2 in EN-DC or NR-DC
· Option 2: Tprocessing = 0ms
· Option 3a: Tprocessing defined in PSCell addition can be reused if PSCell is added and directly enter the activated status; otherwise, Tprocessing = 0 can be expected when PSCell/SCell is activated from a deactivated status
· Option 3b: Tprocessing = 0 shall be assumed at least for the case where PSCell being activated is same cell as previously being deactivated, irrespective of whether RA is carried out as part of the activation. FFS regarding SCG mobility (PSCell change) during deactivated SCG state.
· Other options are not precluded.
      
Issue 2-2-2: time/frequency tracking time (T∆) in PSCell activation delay
· Option 1: time/frequency tracking time (T∆) in PSCell activation delay is needed
· Option 2: Time/frequency tracking time defined in PSCell addition can be reused if PSCell is added and directly enter the activated status; otherwise, time/frequency tracking time defined in SCell activation can be removed when PSCell/Scell is activated from a deactivated status
· Option 3:time/frequency tracking time (T∆) in PSCell activation delay is needed 
· T∆ = 0 is to be assumed when UE is configured with RLM/BFD measurements in PSCell in addition to RRM measurements.
· Other options are not precluded.

Issue 2-2-3: Requirements for PSCell activation delay
For information: Clarification on Tiu:
	In TS 36.133  RACH-less handover (Clause5.1.2.1.2.2), Tiu is specified as below:
5.1.2.1.2.2	Interruption time for RACH-less handover
When intra-frequency or inter-frequency RACH-less handover is commanded, the interruption time shall be less than Tinterrupt
Tinterrupt = Tsearch + TIU + 20 ms
Where:
Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
TIU is the interruption uncertainty in acquiring the first PUSCH transmission occasion when UE is configured with RACH-less handover in the new cell.


· Option 1 (Apple, MTK, Huawei, vivo): 
· RACH based PSCell activation delay can be defined as 
Tconfig_PSCell = TRRC_delay + [Tprocessing] + Tsearch + [T∆]+ TPSCell_ DU + 2 ms
Where TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell.
· RACH-less PSCell activation delay can be defined as 
Tconfig_PSCell = TRRC_delay + [Tprocessing] + Tsearch + [T∆]+ TIU + 2 ms
where TIU is the interruption uncertainty in acquiring the first PUSCH transmission occasion when UE is configured with RACH-less SCG.
                                   Note: the value of Tprocessing and T∆ depends on Issue 2-2-1 and Issue 2-2-2. 
· Option 2 (Nokia): 
· Tconfig_PSCell = TRRC_delay + [Tsearch] + TRF_start + T∆ + [TPSCell_ DU] + 2 ms
· Option 3(Ericsson): 
· Tactivate_SCG = TRRC_delay + T∆ + TPSCell_ DU + 2 ms
Issue 2-2-4: Whether to consider unknown PSCell in PSCell activation delay
Both known and unknown PSCell are considered in PSCell activation delay.
Issue 2-2-5: PSCell deactivation delay
· RRC based PSCell de-activation delay requirements follow the PSCell release delay requirements as defined in section 8.9.3., i.e.,
Upon receiving SCG deactivation command in slot n, the UE shall accomplish the SCG deactivation actions specified in TS 38.331 [2] no later than in slot :
· MAC CE based (if RAN2 agree with MAC CE based PSCell deactivation) PSCell de-activation delay requirements follow the legacy SCell deactivation delay can be used as a baseline., i.e.,
Upon receiving SCG deactivation command in slot n, the UE shall accomplish the deactivation actions for the SCG being deactivated no later than in slot n +.

Issue 2-2-6: Direct SCG activation delay
· PSCell activation delay can reuse the legacy requirement of PSCell addition.
· FFS if multiple cells (PSCell+SCell(s)) in the deactivated SCG are directly activated.
Sub-topic 2-3: Interruption requirements
Issue 2-3-1: Baseline for interruption due to PSCell activation/deactivation
If PSCell is added and directly enter the activated status
· Existing requirements for interruption due to PSCell addition/release can be used as baseline, i.e., 1ms interruption length.
If PSCell is activated from a deactivated status
· Option 1: existing requirements for interruption due to PSCell addition/release can be used as baseline, i.e., 1ms interruption length.
· Option2: interruption requirement for Scell activation can be reused (Table 8.2.4.2.2-1)

Issue 2-3-2: Whether to define interruption due to PSCell activation/deactivation in asynchronous deployment.
· Option 1 (MTK, vivo, Nokia, Ericsson): additional interruption shall be allowed due to PSCell activation/deactivation in asynchronous deployment.
· Revised option 2 (Qualcomm, MTK, Huawei, Apple):
For SCG activation/deactivation in ENDC,
-When SCG is activated/deactivated, there are no active serving cells in the SCG. The interruption on LTE MCG can refer to clause 7.32.2.4 (Interruptions at SCell addition/release) in TS 36.133.
For SCG activation/deactivation in NR-DC, the interruption requirements can refer to existing interruptions at PSCell addition/release specified in clause 8.2.4.2.1 in TS38.133.

Issue 2-3-3: Interruption due to L3 measurement on deactivated SCG
· Option 1: Use the existing interruptions during measurements on deactivated SCC.
· Option 2: 
· For deactivated PSCell measurements, the current interruption requirement during RRM measurements on SCell dormancy applies ([X]%).
· For deactivated SCell measurements, the current interruption requirement during measurements on deactivated inter-band SCC applies.
· Other options are not precluded.
Issue 2-3-4: Interruption due to SCG addition/release
SCG addition (where PSCell in deactivated state) and release interruption requirements can re-use the requirements defined for SCell addition/release.
Sub-topic 2-4: RLM/BFD/BFR/Beam management on deactivated PSCell
Issue 2-4-1: Whether to define RLM/BFD requirements on deactivated PSCell
RLM/BFD requirements on deactivated PSCell need to be specified.

Issue 2-4-2: Whether RLM/BFD requirements on deactivated PSCell can be relaxed
· Option 1 (Qualcomm, Apple, MTK, VIVO): Relaxed RLM/BFD measurement requirements for deactivated PSCell are defined. FFS: The conclusion for RLM/BFD measurement relaxation in power saving enhancement WI can be considered.
· Option 2(Nokia): RLM/BFD requirements for deactivated PSCell follow the deactivated PSCell measurement cycle (the TDRX parameter used in exiting requirements)
· Option 3 (Huawei): wait for RAN2 conclusion

Issue 2-4-3: Interruption requirement due to RLM and BFD on deactivated PSCell
· Option 1 (QC, Apple, MTK, Nokia): The same principle as the interruption due to SCell dormancy is applied ([X]%), details are FFS.
· Option 2(Ericsson): RAN4 to consider at least the following scenarios when defining interruption requirements for deactivated SCG:
- RRM based on SSBs,
- RRM based on SSBs, RLM and BFD based on SSBs,
- RRM based on SSBs, RLM and BFD based on CSI-RS.
RAN4 to specify interruption requirements for measurements in such manner that it is taken into account whether the resources for RRM and RLM/BFD can be received within the same RF ON period, or have to be received within different RF ON periods for a reasonable trade-off between UE power consumption and system performance.
· Other options are not precluded.

Issue 2-4-4: Interruption due to L1-RSRP requirements on deactivated PSCell
· Option 1 (MTK): the interruption requirement for dormant Scell measurement (8.2.4.2.13) can be reused
· Option 2 (Qualcomm, Huawei, Nokia, vivo, Apple, Ericsson): L1-RSRP measurement doesn’t be supported on PSCell.
Sub-topic 2-5: Others
Issue 2-5-1: whether UE shall meet the existing Te and Tq when PSCell is deactivated
During 1st round discussion, most companies don’t fully understand the proposal. Further clarification from proponent was made:
	To clarify the proposal is that, “the UE meets Te and gradual timing adjustment requirements (Tq and Tp) for any uplink transmission when the PSCell is deactivated”. The reason is that even when the PSCell is deactivated the UE may still send in uplink (e.g. measurement reports, RACH etc.). Any uplink transmission should meet Te and gradual timing adjustment requirements even when PSCell is deactivated. 
If the UE does not meet Te and gradual timing adjustment requirements, and transmit in uplink (e.g. measurement reports) then it will cause problem at the BS reception.


· Option 1 (Ericsson): yes, the existing UE initial transmit timing error (Te) and gradual timing adjustment requirements are met at least until the TAT is running.
· Option 2: further study

Issue 2-5-2: if the answer of issue 2-5-1 is yes, SSB monitoring rate
· Option 1 (Ericsson): RAN4 further discusses whether to meet Te requirements the SSB should be monitored once every 160 ms or with the same rate with which the UE performs RRM requirements on PSCell.
· Option 2: further study

Issue 2-5-3: Whether to consider the unknown TCI state case 
SCG activation delay requirements are to cover both known and unknown TCI state at time of activation.


Topic #3: Conditional PSCell change and addition
Sub-topic 3-1: Conditional PSCell Change
Issue 3-1-1: 2ms margin in Conditional PSCell change delay
The inter-SN conditional PSCell change requirements can reuse the existing conditional PSCell change requirements specified in clause 8.11B.
· Existing 2ms margin in clause 8.11B shall not be removed. 
Issue 3-1-2: TUE_preparation in Conditional PSCell change delay 
	For information (In clause 8.11B) 
TUE_preparation is the UE preparation time for conditional PSCell change, and starts after UE realizes the condition of PSCell change is met and identity of new PSCell is determined. TUE_preparation is up to 10ms.


· Option 1(Ericsson): preparation time TUE_preparation is changed from 10 to 8ms.
· Option 2 (Qualcomm, Apple, MTK, Huawei, vivo): preparation time TUE_preparation shall be 10ms.

Sub-topic 3-2: Conditional PSCell addition
	It is agreed in RAN4#100e meeting
Conditional PSCell addition delay can use the existing requirements of conditional PSCell change as a baseline 
· FFS: option 3: Be based on the existing requirements of conditional PSCell change but with Tprocessing = 40ms.
· FFS: option 2: Be based on the existing requirements of conditional PSCell change but with removing the 2ms margin delay 



Issue 3-2-1: Tprocessing in conditional PSCell addition delay
· Option 1(Apple, ZTE, MTK, Huawei, vivo,  Nokia):
· For ENDC, Tprocessing = 20 ms if NR PSCell is in FR1, Tprocessing = 40 ms if NR PSCell is in FR2;
· For NRDC Tprocessing = 40 ms.
· Option 2(Qualcomm, Ericsson): Tprocessing = 40ms is used regardless of FR.

Issue 3-2-2: 2ms margin in conditional PSCell addition delay
· 2ms margin shall not be removed in conditional PSCell addition delay. 

Issue 3-2-3: TUE_preparation in conditional PSCell addition delay
· Option 1(Ericsson): preparation time TUE_preparation is changed from 10ms to 8ms.
· Option 2 (Qualcomm, Apple, MTK, Huawei, vivo): preparation time TUE_preparation shall be 10ms.
