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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]
GTW session (January 19, 2022)
· Agreements
· Do not define requirements for Option 2 in Rel-17
Sub-topic 1-2: How to define requirements for temporary RS based SCell activation delay
Issue 1-2-1: Side conditions for scenario 2
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
· Agreements
· 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 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 
Scenario #3: SCell to be activated belongs to FR2, if there is no active serving cell on that FR2 band, and target SCell is known to UE.
· Option 1(MTK, QC, Apple, OPPO): Assuming PDCCH TCI and PDSCH TCI (when applicable) shall be associated with the triggered temporary RS burst:
· if semi-persistent CSI-RS is used for CSI reporting, Tactivation_time is 3ms + max (Ttemp_RS+ 2ms, Tuncertainty_SP)
· if periodic CSI-RS is used for CSI reporting, Tactivation_time is max (Ttemp_RS + 5ms, Tuncertainty_RRC + TRRC_delay-THARQ)
under the condition that 
· One of the candidate TCI states configured in TCI-StatesPDCCH-ToAddList has the same QCL source of the triggered A-TRS,
· The QCL source of CSI-RS for CQI reporting is the same as the triggered A-TRS,
· The TCI state for PDCCH/PDSCH that is the same as A-TRS is assumed during SCell activation until changed by network after SCell activation.
· Option 2 (Huawei, Ericsson, Nokia): Not assuming PDCCH TCI and PDSCH TCI (when applicable) is associated with the triggered temporary RS burst. 
· Option 2a (Huawei): 
· if semi-persistent CSI-RS is used for CSI reporting, Tactivation_time is 3ms + max(Ttemp_RS+ 2ms, Tuncertainty_MAC, Tuncertainty_SP)
· if periodic CSI-RS is used for CSI reporting, Tactivation_time is max(Ttemp_RS + 5ms, Tuncertainty_MAC+3ms,  Tuncertainty_RRC + TRRC_delay-THARQ)
· Option 2b (Ericsson): 
· if semi-persistent CSI-RS is used for CSI reporting, Tactivation_time is 3ms + max(TATRS + 2ms, Tuncertainty_MAC + 2ms, Tuncertainty_SP)
· if periodic CSI-RS is used for CSI reporting, Tactivation_time is max(TATRS + 5ms, Tuncertainty_MAC + 5ms, Tuncertainty_RRC + TRRC_delay-THARQ)
        (Moderator note: The difference between option 2a and 2b are in yellow highlight)

Issue 1-2-3: Whether to reduce 5ms in scenario#2 and scenario#3
· Agreements
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
· Scell activation delay 
T_activation_time = TFirst_temp_RS  +Tgap+ Ttemp_RS +5ms
Scenario#3: Scell to be activated belongs to FR2
· If there is at least one active serving cell on that FR2 band
T_activation_time = TFirst_temp_RS +5ms
The above 5ms are kept unchanged.
Sub-topic 1-3: Interruption due to temporary RS based SCell activation
Issue 1-3-1: Interruption length due to temporary RS based Scell activation
· Agreements
· Interruption length due to RF retuning can reuse the legacy Scell activation value
· Interruption length due to AGC adjustment (if applicable) is 2 slots length of aggressor cell.
Issue 1-3-2: Starting point of the interruption window
Background: the starting point of an interruption window specified in TS 38.133 clause 8.3.2
	The starting point of an interruption window on spCell or any activated SCell, as specified in clause 8.2, shall not occur before slot n+1+  and not occur after slot slot n+1+, where NR slot length is with respect to the numerology used in the Scell being activated, and TX is:
-	TFirstSSB, for any scenario where Tactivation_time  includes TFirstSSB;
-	TFirstSSB_MAX, for any scenario where Tactivation_time  includes TFirstSSB_MAX;
-	Tuncertainty_MAC +TFineTiming, for any scenario where Tactivation_time  includes TFineTiming.


· Agreements
·  “Tx” is T_First_temp_RS for any scenario where T_activation_time includes T_First_temp_RS.

Sub-topic 1-4: Multiple SCell activation enhancement
Issue 1-4: Applicability rule for multiple SCell activation enhancement
· Agreements
Finalize single SCell activation requirements first. If time is not allowed, don’t define requirements for temporary RS based Multiple SCell Activation.

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
· Agreements
· Introduce a parameter measCyclePSCell for relaxation of RRM measurement on deactivated PSCell
· FFS: min value and range of measCyclePSCell

Issue 2-1-2: updated CSSF (if L3 measurements on deactivated PSCell is agreed to be relaxed in RAN2)
· Agreements
· Do not consider modifying deactivated PSCell measurement in terms of CSSF

Issue 2-1-3: MCG measurement requirements
· Agreements
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.

Issue 2-1-4: whether existing measurements reporting requirements can apply for measurement on deactivated PSCell
Background information:
	Measurement reporting requirements refer to section 9.2.4. Some contents are duplicated for better understanding.
9.2.4	Measurement Reporting Requirements
9.2.4.1	Periodic Reporting
Reported RSRP, RSRQ, and RS-SINR measurements contained in periodic measurement reports shall meet the requirements in clauses 10.1.2.1 (RSRP for FR1), 10.1.3.1 (RSRP for FR2), 10.1.7.1 (RSRQ for FR1), 10.1.8.1 (RSRQ for FR2), 10.1.12.1 (RS-SINR for FR1) and 10.1.13.1 (RS-SINR for FR2).
9.2.4.2	Event-triggered Periodic Reporting
Reported RSRP, RSRQ, and RS-SINR measurements contained in event-triggered periodic measurement reports shall meet the requirements in clauses 10.1.2.1 (RSRP for FR1), 10.1.3.1 (RSRP for FR2), 10.1.7.1 (RSRQ for FR1), 10.1.8.1 (RSRQ for FR2), 10.1.12.1 (RS-SINR for FR1) and 10.1.13.1 (RS-SINR for FR2).
The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 9.2.4.3.
9.2.4.3	Event Triggered Reporting
<Omit>


· Agreements
· The existing measurements reporting requirements framework can be reused for measurement on deactivated PSCell.

Issue 2-1-5: whether existing measurements requirements (specified in section 9.2.5.2) can apply for deactivated SCells of a deactivated SCG
Background information:
	For better understanding, some content in section 9.2.5.2 are duplicated
9.2.5.2	Measurement period
The measurement period for intra-frequency measurements without gaps is as shown in table 9.2.5.2-1, 9.2.5.2-2, 9.2.5.2-3 (deactivated Scell) or 9.2.5.2-4(deactivated Scell). When highSpeedMeasFlag-r16 is configured, T SSB_measurement_period_intra is specified in Table 9.2.5.2-5.
<Omit>


· Agreements
UE requirements for a deactivated Scell in section 9.2.5.1 and section 9.2.5.2 also applies for deactivated Scells of a deactivated SCG.
Sub-topic 2-2: SCG Activation/deactivation delay
Issue 2-2-1: PSCell addition delay when SCG state is configured as deactivated
· Agreements
· Not to specify PSCell addition delay when SCG state is configured as deactivated.

Note: The following issues (Issue 2-2-2, Issue 2-2-3, Issue 2-2-4) are to be discussed under the case: PSCell is activated from deactivated state.
Issue 2-2-2: UE processing time (Tprocessing) in PSCell activation delay
· Option 1 (Apple, vivo): 
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
· Revised Option 2 (MTK): Tprocessing can be 20ms if any PSCell parameter is modified, and FFS otherwise
· Option 3 (Huawei, Ericsson):  Tprocssing is 10ms when a deactivated PSCell is being activated.
· Option 3a (QC): Tprocssing is X ms when a deactivated PSCell is being activated, X is FFS.
· Option 4 (vivo): 
When a deactivated PSCell is being activated,
· if PSCell parameter is not modified, Tprocessing can be 1ms
· if any PSCell parameter is modified, Tprocessing can be 10ms.
When PSCell change event trigger and PSCell activation command happened at the same time (if we assume the case is supported that there is a PSCell change when SCG state is configured as deactivated),
· 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 5 (Nokia, Huawei, Ericsson): 
· PSCell activation delay shall not include Tprocessing when PSCell is activated from deactivated state, i.e., Tprocessing = 0ms. However, PSCell activation delay should allow UE RF warm up delay.
· RAN4 to define separate parameter to account for the RF warm up delay during PSCell activation – TRF_warmup.
· RAN4 need to discuss and agree on a suitable RF warm delay for PSCell activation.
Issue 2-2-3: time/frequency tracking time (T∆) in PSCell activation delay
· Option 1 (QC, Huawei, Apple, MTK, Nokia): time/frequency tracking time (T∆) in PSCell activation delay is needed
· Option 2 (Huawei, OPPO, Ericsson, Nokia):
· T∆ =1*Trs ms for a known or unknown PSCell. T∆ = 0 when UE is configured with RLM/BFD measurements in PSCell.
· Option 2a (vivo)
· When the previous RS for RLM/BFD was received within [1280ms], UE can obtain fine timing information from the RLM/BFD measurements and T∆ could be 0,
· otherwise, UE needs to do the fine T/F tracking again and T∆ could be 1*Trs ms.
Issue 2-2-4: Requirements for RACH based PSCell activation delay
· Agreements
The value of Tprocessing and T∆ depends on Issue 2-2-2 and Issue 2-2-3. This issue focus on the framework of RACH based PSCell activation delay.
· 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. 
*Moderator Note: one company proposed replace Tprocessing of TRF_warmup in Issue 2-2-2.
Issue 2-2-5: Requirements for RACH-less based PSCell activation delay
Note: The value of Tprocessing and T∆ depends on Issue 2-2-2 and Issue 2-2-3. This issue focus on the framework of RACH-less PSCell activation delay.
· Option 1 (QC, Apple, Huawei, OPPO, Apple, Nokia): 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/[SR on PUCCH] when UE is configured with RACH-less SCG.
· Option 2 (MTK,vivo, Nokia, Ericsson): RACH-less PSCell activation delay can be defined as 
Tconfig_PSCell =TRRC_delay + Tprocessing + T∆+TIU + 2 ms
where TIU is the interruption uncertainty in acquiring the first [PUSCH transmission]/[SR on PUCCH] occasion when UE is configured with RACH-less SCG.
*Moderator Note 1: the difference between option 1 and option 2 is that Tsearch is removed in option 2;
*Moderator Note 2: Nokia proposed replace Tprocessing of TRF_warmup in Issue 2-2-2.
Issue 2-2-6: Conditions for RACH-less based SCG activation
· Agreements
· RACH-less based SCG activation delay requirements shall meet the following conditions:
-	TAT is running and TA is regarded as valid,
-	FFS: TCI state is known for both UE and network,
-	FFS: BFD should be configured and no BF is detected.

Issue 2-2-7: known and unknown conditions for PSCell activation
· Agreements
· RAN4 must define known and unknown conditions for deactivated PSCell/SCG
· Use existing definition of known and unknown PSCell from PSCell addition
	In FR1 and FR2, the PSCell is known if it has been meeting the following conditions:
-	During the last 5 seconds before the reception of the PSCell configuration command:
-	the UE has sent a valid measurement report for the PSCell being configured and
-	One of the SSBs measured from the PSCell being configured remains detectable according to the cell identification conditions specified in clause 9.3.
-	One of the SSBs measured from PSCell being configured also remains detectable during the PSCell configuration delay Tconfig_PSCell according to the cell identification conditions specified in clause 9.3.
otherwise it is unknown.


                         Note: the word “configured” shall be replaced by “activated”.
Issue 2-2-8: Direct SCG activation for multiple cells (PSCell+SCell(s))
· Agreements
Focus on activation of PSCell alone at this stage.
Sub-topic 2-3: Interruption requirements
Issue 2-3-1: Baseline for interruption due to PSCell activation/deactivation
If PSCell is activated from a deactivated status
· Option 1(MTK, Ericsson, Nokia, vivo): Existing requirements for interruption due to SCell activation/deactivation can be used as a baseline.
· Option 2 (Huawei, QC, Apple, OPPO): Existing requirements for interruption due to PSCell addition/release can be used as baseline, i.e., 1ms interruption length.

Issue 2-3-2: Whether to define interruption due to PSCell activation/deactivation in asynchronous deployment.
· Option 1:
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.
· Option 2:
Depends on issue 2-3-1.
Issue 2-3-3: Interruption due to L3 measurement on deactivated PSCell
For information
	8.2.1.2.15	Interruptions due to SCell dormancy [TS 38.133]
<Omit not related content>
8.2.1.2.15.2	Interruptions due to CQI measurements during Scell dormancy 
When one or more Scells are in dormancy, the UE is for the purpose of CQI measurements on the dormant Scell(s) allowed to cause interruptions to non-dormant serving cell(s). 
The rate of ACK/NACK feedback loss on any non-dormant serving cell resulting from CQI measurements on dormant Scells shall not exceed 0.5%.
8.2.1.2.15.3	Interruptions due to RRM measurements during Scell dormancy 
When one or more Scells are in dormancy, the UE is for the purpose of RRM measurements on the dormant Scell(s) allowed to cause interruptions to non-dormant serving cell(s).
The rate of ACK/NACK feedback loss on any non-dormant serving cell resulting from RRM measurements on dormant Scells shall not exceed 1.0%.



· Option 1 (Huawei, Apple, OPPO, Nokia, Intel): 
· If RLM/BFD is not configured, the current interruption requirement during measurements on deactivated inter-band SCC applies. 
· If RLM/BFD is configured, the current interruption requirement during Scell dormancy applies([X]%).
· Option 2 (QC, OPPO): The current interruption requirement during Scell dormancy applies ([1]%).
· Option 3 (MTK, vivo, Ericsson): The current interruption requirement on deactivated inter-band SCC can be reused for L3 measurement for deactivated SCG; 
Sub-topic 2-4: RLM/BFD/BFR/Beam management on deactivated PSCell
Issue 2-4-1: Whether RLM/BFD delay requirements on deactivated PSCell can be relaxed
· Option 1 (MTK, vivo, QC, Apple, Nokia, Ericsson): Yes. RLM/BFD measurements and requirements would follow the measurement cycle of the deactivated PSCell.
· Option 3(Huawei): no RLM/BFD relaxation, and revisit the details if needed after RAN2 conclusions.

Issue 2-4-2: Interruption requirement due to RLM and BFD on deactivated PSCell
· Option 1 (Huawei, MTK, vivo, Nokia, QC, Intel): The same principle as the interruption due to SCell dormancy is applied ([X]%). (further check if 0.5% is agreeable)
· Option 2 (Ericsson): 
- RLM and BFD based on SSBs: Take the TS38.133 8.2.3.2.5.2 Interruptions during measurements on deactivated E-UTRAN SCC as baseline which both take in the x% probability as well as the interruption window.
*Moderator Note 1: the main difference between option 1 and option 2 is whether the interruption window is additionally needed;

Issue 2-4-3: Interruption due to L1-RSRP requirements on deactivated PSCell
· Agreements
L1-RSRP measurement doesn’t be supported on PSCell so far.
Sub-topic 2-5: Others
Issue 2-5-1: whether UE shall meet the existing Te and Tq when PSCell is deactivated
· Option 1b (Huawei, MTK, Apple, vivo): Timing requirements including Te and Tq don’t need to be specified when PSCell is deactivated.
· Option 3 (Ericsson, Nokia): The existing UE initial transmit timing error (Te) and gradual timing adjustment requirements are met at least until the TAT is running.
Issue 2-5-2: If the answer of issue 2-5-1 is yes, conditions for meeting Te requirements
· Option 1 (Ericsson): RAN4 further discusses whether to meet Te requirements the SSB should be available at the UE once every 160 ms or it should be available at the UE with the same rate with which the UE performs RRM requirements on PSCell e.g. once every measCyclePscell if measCyclePscell is introduced.

Issue 2-5-3: Known and Unknown TCI state for deactivated PSCell
During 1st round discussion, companies have concern on the L1-RSRP bullet as L1-RSRP is not supported for deactivated PSCell. Legacy known conditions in section 8.10.2 are duplicated in below.
	The TCI state is known if the following conditions are met:
-	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target TCI state to the completion of active TCI state switch, where the RS resource for L1-RSRP measurement is the RS in target TCI state or QCLed to the target TCI state
-	TCI state switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-	The UE has sent at least 1 L1-RSRP report for the target TCI state before the TCI state switch command
-	The TCI state remains detectable during the TCI state switching period
-	The SSB associated with the TCI state remain detectable during the TCI switching period
-	SNR of the TCI state ≥ -3dB
Otherwise, the TCI state is unknown.


· Option 1 (Nokia, Ericsson): Existing known conditions for a TCI state as defined in section 8.10.2 can apply also for a deactivated PSCell.
· Option 2 (MTK, vivo): the known conditions for a TCI state at RACH-less SCG activation can be  “BFD for the TCI state is configured and no BF is detected”
Issue 2-5-4: UE behaviour upon RLF and BFD on deactivated PSCell
· Option 1 (Ericsson):
· The UE shall not perform RRC connection re-establishment upon detecting RLF on the deactivated PSCell. 
· The UE shall stop performing RLM on the deactivated PSCell upon detecting RLF on the deactivated PSCell.
· The UE shall not beam failure recovery or candidate beam detection upon beam failure detection on the deactivated PSCell. 
· The UE shall stop performing beam failure detection if the UE has detected beam failure on the deactivated PSCell.
· Inform RAN2 about the observations and proposals related to impact of RLF and BFD on the deactivated PSCell.
· Option2 (Huawei, QC, MTK, Apple, Nokia, vivo): leave the discussion to RAN2.
Topic #3: Conditional PSCell change and addition
Sub-topic 3-1: Conditional PSCell Change
Issue 3-1: TUE_preparation in Conditional PSCell change delay
	For information (In clause 8.11B TS 38.133) 
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.


· Agreements
TUE_preparation in Conditional PSCell change delay shall be 10ms.
Sub-topic 3-2: Conditional PSCell addition
Issue 3-2-1: Tprocessing in conditional PSCell addition delay
· Agreements
· 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.
Issue 3-2-2: TUE_preparation in conditional PSCell addition delay
· Agreements
TUE_preparation shall be 10ms.

