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Introduction
[bookmark: _Hlk510705081]In this document, contributions submitted under agenda item 7.2.13.3 on Efficient and low latency serving cell configuration/activation/setup [1-14] are summarized, along with some suggestions for further discussion.
Discussion
Discussion on different proposed enhancements can be categorized into following areas
· Specification of L1 based mechansim for transitioning between ’dormancy-like’ and ’non-dormancy like’ behaviour on activated Scells. 
· Improvements to Rel15 Scell activation/deactivation procedure
· IncIuding dormancy indication also in PDCCH based power saving signal/channel outside active time (i.e., PDCCH-WUS) 
· Other improvements for Rel16 

1. [bookmark: _Hlk21923933]Specification of L1 based mechansim for transitioning between ’dormancy-like’ and ’non-dormancy like’ behaviour on activated Scells.
a. Details of L1 based mechanism
i. Explicit L1 indication using additonal DCI bits – [2?], [3],[4],[5],[6],[7?],[8],[10],[11],[13]
1. Allow indication without Scell grouping (up to 15 bits) – [8],[10],[11],[13]
2. Allow indication for a group of Scells (1 to X bits where X<<15) – [2], [3],[4],[6],[10],[11],[13?]
3. 3 bits via ’virtual CIF’ – [7]
ii. Implicit L1 indication by linking BWP switching of cell x to other Scells and reusing existing BWP indicator field and – [1],[2],[7],[12],[14]
1. BWP switching linkage configured via RRC – [1],[2],[7],[9],[14]
2. BWP switching linkage configured via RRC and MAC-CE – [12]
b. Application delay
i. Reuse Rel15 BWP switching delay without any changes in RAN1/RAN4 – [7],[12?]
ii. Smaller than Rel15 BWP switching delay (e.g. zero delay or Type 1 BWP switching delay used for Scell dormancy related transitions) – [1],[2]
iii. Smaller than Scell activation delay (i.e., no need to account for time/frequency tracking, beam management etc.), but account for possible UE hardware retuning delay for dormancy related transitions – [10?],[11],[13]

Notes
· For L1 based mechanism
· Discuss further pros/cons of explicit vs. implicit approaches. 
· Options 3/3a from [98-NR-22] email discussion need not be considered further.
· For application delay
· Wide range of views. 
· Discuss if BWP switching delay can be reused without changes. If not, what factors should be considered for determining application delay?

Offline discussion Monday AM

· Application delay
· Nokia: Type 1 delay can be used; RF/AGC is already ongoing when UE is in dormancy
· Samsung: Application delay depends on how dormancy is ‘configured’. Can be as large as activation delay sometimes
· MTK: Can reuse BWP switching delay. Components affecting delay – RF settling time; PDDCH decoding delay; parameter reconfiguration time
· CATT: different from BWP switching
· LG: starting point is BWP switching delay, can be lower
· QC: No need to wait for CSI to converge
· Vivo: application delay can depend based on whether dormancy is indicated within or outside active time
· E//: At least PDCCH decoding delay should be part of application delay, should be order of BWP switching delay not too large
· L1 based mechanism
· Additional bits can be in dedicated DCI or extra bits in scheduling DCI
· Option 3: LG
· Indicate dormancy only by using BWP indication field and BWP inactivity timer?
· Yes: Nok, MTK, LG,ZTE,HW
· Simple, can reuse existing mechanism, can reuse RRC signaling
· HW: more bits added to BWP indicator field?
· ZTE: using BWP indication for dormancy transition is simpler than using BWP indication for changing BW
· MTK: adapt Scell groups using extra DCI bits
· No: Samsung, E//, vivo, Intel, CATT,
· BWP is optional feature, limited power savings, 1 or 2 bits not enough, less flexible than explicit indication, bundling Scell and Pcell BWP switching not suitable e.g. when serving cells are in different bands, limits ability to use BWPs

2. Improvements to Rel15 Scell activation/deactivation procedure
a. triggering a specific CSI measurement/reporting configuration during MAC-CE based Scell activation
i. Use existing signalling for the triggering – [2],[8],[10]
ii. Enancements to triggering mechanism – [1],[3],[7]
1. Use act/deact MAC CE to also trigger SP-CSI RS – [1]
2. MAC CE triggering multiple TRS – [3]
3. Re-interpret or create new MAC CE to trigger A-TRS – [7]
iii. RS to be used 
1. Short-interval periodic CSI – [1]
2. SP-CSI RS – [1]
3. A-TRS not linked to periodic TRS – [3]
4. A-TRS in two consecutive symbols – [7] 
b. L1 based activation/deactivation – [13]
c. No improvements specified in Rel16 – [5]

Notes
· Discuss further  
· If enhanced triggering mechanisms are needed
· assuming Rel15 QCL assumptions are reused, what improvements are possible by triggering A-TRS during activation


3. [bookmark: _Hlk21952028]IncIuding dormancy indication also in PDCCH based power saving signal/channel outside active time (i.e., PDCCH-WUS)
a. Include both in active time and in PDCCH-WUS – [1],[3],[4],[5],[6]
b. Not include in PDCCH-WUS – [8]
Notes
· Most companies support indicating Scell dormancy both in active time and also in PDCCH based power saving signal/channel outside active time (i.e., PDCCH-WUS)
· Further details on how to indicate Scell dormancy in PDCCH-WUS can be discussed after concluding details of the L1 based mechanism for active time.

4. Other improvements 
a. Cross-carrier triggering of PDCCH order [1]
b. Signalling of QCL/RSRP/coupling loss linkage between different serving cells [10]
c. Joint Scell activation and BWP switching – [5]
d. repetition of CSI-RS for mobility [13]
e. SCG RACH Procedure Latency Reduction [13]
f. UE configured to measure SSB with a separate SMTC monitoring cycle when ’dormancy’ behaviour is used [13]
Notes
· Discuss further above improvements
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Annex A – Proposals in the tdocs
R1-1908099	Discussion on SCell activation and deactivation	Huawei, HiSilicon
Observation 1: A-CSI reporting or SP-CSI reporting cannot take place during SCell activation procedure in current specification.
Observation 2: A-CSI triggering occasion decision and independent A-CSI triggering/SP-CSI-RS activation and SCell activation signalling make the SCell activation delay reduction unpredictable.
Observation 3: Further discussion on detailed DCI design, DCI validation and HARQ-ACK for the DCI are needed. New RRC signalling associated with the new DCI also needs to be discussed.
Observation 4: Without search space configuration optimization for scheduled cell (e.g. separate PDCCH monitoring period), even if per BWP configuration of cross-carrier scheduling is introduced, the benefit of “dormancy-like BWP behaviour” for the SCell may not be significant.
Observation 5: In some cases, random access procedure on a SCell is needed and can only be initiated by a PDCCH order.
Observation 6: Random access delay for a SCell being activated can be seen as the sum of SCell activation delay and random access triggering delay.
Observation 7: Random access delay for a SCell being activated can be reduced to SCell activation delay if cross-carrier PDCCH order can be supported.
Proposal 1: Short interval periodic CSI-RS resource and CSI reporting can be supported for low latency of SCell activation.
Proposal 2: Combined SCell activation and SP-CSI-RS/SP-CSI reporting MAC CE can be supported for low latency SCell activation.
Proposal 3: BWP switch with BWP bundle configuration can be supported for fast adaptation from sparse/no PDCCH monitoring to more frequent PDCCH monitoring.
Proposal 4: Cross-carrier triggering PDCCH order by DCI format 1_0 or DCI format 1_1 should be supported.
Proposal 5: Support the PDCCH based power saving signal/channel outside active time to indicate ’dormancy-like’ behavior for SCell(s).
Proposal 6: The ‘dormancy-like’ behavior is indicated per CC group, where the grouping information can be reported to the gNB.

R1-1910109	Discussion on low latency Scell activation	ZTE
Proposal 1: Support both temporary RS and dormancy behaviour for fast SCell activation.
Proposal 2: For temporary RS, NW can send activation command MAC CE and also independently use existing signalling to trigger aperiodic/semi-persistent CSI-RS when sending the activation command (Option 1). Network transmits the temporary RS triggering command to UE before K1+3ms and transmits the triggered temporary RS to UE later than K1+3ms.
Proposal 3: Reuse BWP switching mechanism to support switching between dormancy and non-dormancy behaviour. 
Proposal 4: The configuration of dormancy behaviour is left to network implementation. The dormancy behaviour is transparent to UE, i.e., UE only needs to follow the network configuration no matter whether it is dormancy behaviour or not.
Proposal 5: Network supports the flexibility of configuring dormant BWP as the default BWP. If network configures the dormant BWP as the default BWP, UE switches back to the dormant BWP when the BWP inactivity timer expires.
Proposal 6: A new capability can be defined to lower the UE requirements of supporting two BWPs. E.g., the two BWPs have the same RRC configurations except for PDCCH monitoring and CSI-RS configuration.
Proposal 7: If network configures cross-carrier scheduling for a SCell, the CIF and BWP index in the cross-carrier scheduling DCI can be used to switch from dormant BWP to normal BWP in the SCell.
Proposal 8: RAN1 supports one L1 signalling triggering BWP switching from dormant BWP to normal BWP simultaneously for at least one group of SCells configured by RRC. Within the L1 signalling, 1 bit for each SCell group is sufficient. 

R1-1910242	Efficient Scell activation	vivo
Observation 1: For both FR1 case1 and FR2 case 1, by enabling a one-shot RS during Scell activation, Tactivation_time could be reduced from 25ms to as small as 6ms.
Observation 2: For FR1 case2, by enabling a multi-shot RS during Scell activation, Tactivation_time could be reduced from 45ms to as small as 7~8ms.
Observation 3: For FR2 case2, by enabling a one-shot RS during Scell activation, Tactivation_time could be reduced from 25ms to less than 6ms under conditions.
Proposal 1: Support one of the following two options for fast Scell activation:
Option1: Support the following aperiodic TRS triggering mechanism:
Support standalone A-TRS which is not QCL-A with another periodic TRS on the same Scell;
Support more flexible “aperiodicTriggeringOffset” between the triggering DCI and the RS;
Support A-TRS transmission after the PUSCH triggered in the same UL grant;
Option 2: Support MAC CE triggering multiple TRS:
In the triggering MAC CE, support to indicate the exact timing of each TRS, which is not QCL-A with another periodic TRS on the same Scell;
Send LS to RAN2 to specify such MAC CE;
Proposal 2: During Scell activation procedure, UE can measure the triggered RS on the BWP identified by “firstActiveDownlinkBWP-Id”. 
Proposal 3: 
For L1 based dormancy behavior, option 1, i.e. dedicated DCI is used to indicate the transition between dormancy and non-dormancy behavior for each Scell/Scell group. 
1bit per Scell/Scell group is used to indicate the dormancy or non-dormancy behavior 
When DRX is configured, the dedicated DCI is monitored during DRX active time
Proposal 4:  
The indication of dormancy/non-dormancy behavior for each Scell/Scell group can be included in the power saving signal (i.e. WUS PDCCH) which triggers the UE monitoring behavior for each Scell/Scell group if the UE is required to wake up to monitor PDCCH in the coming DRX active time
Additional 1 bits in power saving signal is used to trigger the UE wake up, i.e. whether to monitor PDCCH for a MAC entity (which include both Pcell and Scell(s)) in the coming DRX active time 

R1-1910325	Fast Scell activation and Scell dormancy CATT
Proposal 1:  Outside Active Time, the new DCI format of the PDCCH-based power saving signal/channel at the PCell include the control information in triggering  the UE in or out of the dormancy behavior for the activated SCells at the start of the DRX.
  
Proposal 2:  Option 1a should be used as the L1 based mechanism for the indication of SCell transition between “dormancy-like” and “non dormancy-like” behavior.
  
Proposal 3:  Enhancement of DCI formats 1_1 and 0_1 with additional field in support of SCell dormancy indication.  The number of bits to be configured for SCell dormancy indication depends on the number of activated SCells.

R1-1910389	Discussion on efficient Scell operation OPPO

Proposal 1: A faster Scell activation/deactivation with CSI measurement/reporting is supported.
Proposal 2: Joint Scell activation and BWP switching should also be supported.
Proposal 3: PDCCH monitoring in Scell(s) can be stopped or enabled by a DCI.
Proposal 4: Power saving signal should be able to trigger Scell(s) into dormancy/non dormancy behaviour implicitly.

R1-1910508	On SCell Activation/Deactivation	Samsung
Proposal 1: Enhancements to the Rel-15 NR SCell activation procedure are not further considered.

Proposal 2: Outside Active Time, the indication to a UE by a DCI format for whether or not the UE shall monitor PDCCH in a number of next DRX cycles is provided for one or more groups of cells. 

Proposal 3: A UE monitors PDCCH for a DCI format indicating to the UE whether or not to monitor PDCCH for one or more groups of cells regardless of whether the UE is inside or outside Active Time. 

Proposal 4: If it is not supported for a UE to monitor inside Active Time PDCCH for a DCI format indicating to the UE whether or not to monitor PDCCH on a cell, this applies regardless of whether the cell is ‘PCell’ or ‘SCell’.

Observation 1: A DCI format indicating a UE to switch a BWP on a SCell in order to monitor PDCCH for scheduling on the SCell can be equivalent to an indication to monitor PDCCH unless it requires support of different physical BWPs. 

Observation 2: There is no need to consider linking BWP switching on one cell with BWP switching on SCells for the purposes of PDCCH monitoring on the SCells. 

Observation 3: There is no need to consider BWP-dependent cross-carrier scheduling. 
 
R1-1910604	Efficient CA design	Nokia, Nokia Shanghai Bell
Observation-1: Alt2 does not require any specification effort in RAN4 and requires a minor specification effort in RAN2.
Observation-2: If PDCCH scrambled with PS-RNTI shall become a successful feature, its content must be kept as small as possible.
Proposal-1: Support implicit/explicit signalling on cell X to trigger BWP switch on SCell
Proposal-2: R16 supports configuration of linkage between set of SCells and a cell X
set of SCells is switched to dormant BWP if cell X is switched to dormant BWP.  
Proposal-3: As L1-based mechanism to support dormancy
· Enable configuration of cross-carrier scheduling for a virtual cell
· the virtual cell has associated CIF value but is not configured otherwise
· A UE does not monitor search-space-sets for a virtual cell on the scheduling cell
· When CIF in PDCCH of DCI format 0_1 or 1_1 scrambled with C-RNTI indicates scheduling cell, UE interprets the DCI Format as scheduling DCI
· When CIF in DCI Format 0_1 or 1_1 scrambled with C-RNTI indicates virtual Cell, UE interprets the DCI format as non-scheduling DCI to toggle dormancy of SCells
· Unused bit fields of DCI format indicate with 1 bit per each configured/activated SCell, whether firstActiveBWP or dormant BWP is active for the SCell.
Proposal-4: In PDCCH scrambled with PS-RNTI, support 1bit toggling dormancy for a UE on [all activated SCell(s) or preconfigured group of SCell(s)]. 
· When bit is 1, UE wakes up in ON duration time with SCells being in firstActiveBWP. 
· When bit is 0, UE wakes up in ON duration time with SCells being in dormant BWP.
Proposal-5: Adopt aperiodic TRS in two consecutive slots as synchronization RS during R16 SCell activation procedure.   
Proposal-6: For the purpose of triggering A-TRS with SCell-activation MAC-CE, define a new MAC-CE or reinterpret the existing one. Details up to RAN2.
Proposal-7: 
· When SCell activation command in MAC-CE (Activating SCells) for a SCell is received with a MAC-CE (Aperiodic TRS trigger) for the SCell. 
· MAC-CE (Aperiodic TRS trigger) indicates one state from preconfigured list of trigger states for first active BWP of the SCell
· Note: No CSI report is triggered with MAC-CE(Aperiodic TRS trigger)
· Otherwise, if only MAC-CE (Activating SCells) is received for the SCell, UE follows the R15 SCell activation procedure for the SCell.

R1-1910682	Discussion on fast SCell activation and deactivation Intel
Proposal 1: Option 1 from RAN1#98 on temporary RS transmission and fast SCell activation is supported, i.e.,
· NW can send activation command MAC CE and also independently use existing signalling to trigger aperiodic/semi-persistent CSI-RS when sending the activation command.
Proposal 2: A dedicated DCI is used to switch between ‘dormancy-like’ and ‘non dormancy-like’ behavior on activated Scell(s), i.e., support Option 1
· DCI indicates whether to monitor/not monitor PDCCH on current active BWP of the Scell (1 bit per Scell)
· The bit(s) in the dedicated DCI for the switching between dormancy-like behaviour for a SCell is configured by RRC.
Proposal 3: The dedicated DCI for switching between ‘dormancy-like’ and ‘non-dormancy-like’ behaviour can only be received in active time when DRX is configured
· WUS DCI does not include any indication of dormancy-like or non-dormancy-like behaviour for Scells. 
· No new UE behaviour is introduced when UE is additionally configured with monitoring for WUS DCI
R1-1910838	Discussion on L1 based Scell dormancy LG Electronics
Proposal 1
For RAN1 discussion purpose, dormancy behaviour for an active BWP is assumed to include at least the following:
· UE doesn’t monitor DCI on the BWP
· UE doesn’t expect PDSCH/PUSCH scheduling on the BWP
Proposal 2
Do not support different L1 signaling mechanisms for switching between dormancy behaviour and normal behaviour in Rel-16, that is, BWP switching and explicit indication of dormancy/normal behaviour.
Proposal 3
Switching between dormancy behaviour and normal behaviour of a Scell is supported by BWP switching operation based on the existing BWP switching mechanism.
· L1 based dormancy behaviour is not supported for a Scell which is configured with a single BWP.
Proposal 4
Dormant BWP of a Scell is configured with another scheduling cell. Then, DCI configured for the dormant BWP can indicate switching from the dormant BWP to a normal BWP as in legacy BWP switching operation
· FFS whether to support per-BWP scheduling cell configuration or not
Proposal 5
UE should not follow scheduling information (if any) in a DCI activating dormancy behaviour
· FFS if the DCI field should be ignored or set to a fixed value
Proposal 6
For a BWP with dormancy behaviour, BWP inactivity timer should not be applied

R1-1910918	On efficient and low latency low power serving cell operations Futurewei
Proposal 1: Support Option 2 (RAN1 provides enhancements for RS, triggering, etc.) for fast SCell activation.
Proposal 2: Support fast SCell activation via enhanced UE assumptions to reduce latency associated with estimating pathloss, coupling loss, RSRP, and/or frequency/timing offset on a to-be activated SCell
· By cross-carrier QCL assumptions
· By configuring cell sets with common properties
· By specifying cross-carrier offset values
Proposal 3: Support fast SCell activation via AP CSI-RS, and additionally AP TRS if no UE assumption such as QCL or the like is available.
Proposal 4: Support fast SCell activation via existing L1 AP CSI-RS/TRS triggers.
Proposal 5: Support dedicated DCI for SCells / SCell groups for L1 dormancy behavior for activated SCells
· DCI indicates whether to monitor or not the PDCCH of the SCells / SCell groups.
Proposal 6: The application delay is a UE reported value selected from a list of typical values obtained from the sums of BWP switching delays and RF switching times.

R1-1911015 Reduced latency Scell management for NR-NR CA	Ericsson
Observations
1. Dormancy indication should be flexible enough to handle various CA configurations including inter-band CA (with multiple frequency bands), intra-band CA and FR1-F2 CA with one/multiple BWPs on different Scells
2. For indicating transition to/from dormancy, an L1 mechanism that uses dedicated DCI bits for dormancy indication provides the most flexibility and opportunity for power savings.
3. Re-purposing DCI indication specified for other features (e.g. BWP indication, CIF etc.) not only limits the flexibility for dormancy indication but also limits the flexibility of the corresponding feature.
4. For an Scell configured with cross-carrier scheduling, dormancy behavior can be applied such that PDCCH monitoring ‘for’ the Scell is turned on/off based on the L1 based mechanism.
5. The functionality intended by ‘SCell on/off indication in WUS’ is mostly covered by the L1 based dormancy indication being specified in MR-DC WI with greater flexibility than WUS (i.e, it is possible to send the L1 based indication during active time to the UE, which has same level of flexibility as CA activation/deactivation MAC/CE)
Proposals

1. For indicating transition to/from dormancy for an activated Scell, support a DCI based indication mechanism 
a. For Scell configured with 1 BWP, DCI indicates transition between dormancy and non-dormancy for the Scell
b. For Scell configured with multiple BWPs, support one of the below two alternatives
i. Alt1: DCI indicates transition between dormancy and non-dormancy for the current active BWP of the Scell
ii. Alt2: DCI indicates BWP to be used on the Scell

2. For the DCI indication, support one of the below two alternatives
a. Alt 1 (if up to 15 bits are used for dormancy indication)
i. Dormancy for activated Scells is sent using a bitmap of up to 15 bits with each bit corresponding to each configured Scell
ii. The bitmap is sent using existing DCI format (e,g, 1-1 or 1-0) with DCI CRC scrambled by a new RNTI (e.g. D-RNTI) 
b. Alt 2 (if only up to X<= [5] bits used for dormancy indication)
i. RRC configures multiple groups of Scells for the UE
1. Up to X<= [5] groups can be configured
2. Each group can include cell index of one or multiple configured Scells (exact grouping is left to NW implementation)
ii. Dormancy indication for activated Scells is sent using a bitmap of up to [5] bits with each bit corresponding to each RRC configured group
iii. The bitmap is sent using a separate field added to existing scheduling DCI formats (e.g. 1-1, 0-1)
3. Application delay related to dormancy (Δ_d1), is defined as number of symbols between the ending symbol of PDCCH with dormancy indication (DI) and first symbol of PDCCH monitoring on activated Scell.
a. Δ_d1 = [4],[8],[16] symbols for 15/30 kHz, 60kHz and 120kHz numerology of PDCCH with DI respectively.
b. Note 1: Following additional aspects can be considered for Δ_d1 
i. Whether to provide UE hardware related relaxation to transition from no PDCCH monitoring low power state to PDCCH monitoring state. 
1. If provided, such additional relaxation should be of similar magnitude as the application delay between cross-slot and same-slot scheduling (being discussed in UE power savings WI).
ii. Whether to include PDCCH to HARQ-ACK delay (k1), if HARQ-ACK is sent in response to the PDCCH with DI
c. Note 2: Since time/frequency tracking, beam management and related TCI state handling (e.g. for FR2) are already ongoing for an activated Scell, they should not impact application delay (Δ_d1).

R1-1911062 Efficient and low latency SCell operations MediaTek Inc.
Observation 1: BWP-based switch is currently available to support dormancy behaviour on SCell (s). Only the mechanism to bring SCell (s) with dormancy behaviour back to normal behaviour through BWP needs to be additionally specified. If BWP-based switch is not used for dormancy behaviour, huge duplicated efforts are required to cover
· new mechanism of L1-indication from dormancy behaviour to active behaviour (by RAN1)
· new mechanism of L1-indication from active behaviour to dormancy behaviour (by RAN1)
· new RRC configuration of periodic CSI[/RRM] measurement for dormancy (by RAN2)
· new switch delay requirement (by RAN4)

Proposal 1: BWP-based switch should be used to achieve dormancy behaviour on SCell (s).
Observation 2: The BWP framework could reduce the required latency returning from dormant BWP to active BWP down to 3ms
Observation 3: For the options listed in the email discussion, Option 2 can achieve fast adaptation without signaling overhead compared to Option 1 series and Option 3 series.
Proposal 2: Option 2 with implicit bundled configurations between PCell and SCell(s) for switch from dormancy behaviour to active behaviour on SCell (s) is supported as an efficient and scalable solution for adapting SCell (s) operations. The implicit indication can be
· Alt 1: SCell (s) switches from dormancy behaviour to active behaviour when PCell has data scheduling activity
· Alt 2: SCell (s) switches from dormancy behaviour to active behaviour when PCell switches to large data BWP
Proposal 3: Use explicit indication to specify the SCell (s) bundle relation based on user application, while transition from dormancy behaviour to active behaviour follows PCell by implicit bundled switch. 
· In this case, only part of the SCell (s) switch from dormancy behaviour to active behaviour depending on the explicit indication. 
· The explicit indication can be based on RRC/MAC-CE/DCI 
· Since NW uses MAC-CE to do SCell (s) activation, the same MAC-CE (including bit map of SCells) can be used for SCell (s) dormancy behavior bundling with 
· Using one reserved bit to indicate the SCell (s) bundling feature 
· Using another SCell (s) bit map for SCell (s) bundling (Ex. using the reserved bits in MAC-CE Index 33~46)
· The implicit bundled indication is based on BWP or data scheduling activity.
Observation 4: For the known cell cases or in FR1 unknown cell case with only 1 SSB is transmitted, temporary RS is able to reduce the activation delay by 10ms, when periodicity of temporary RS 5ms is assumed.
Proposal 4: To facilitate the implementation of DCI triggered temporary RS, longer aperiodicTriggeringOffset is needed to cover the case activated known SCell belongs to FR2 with no active serving cell on the same band. The range of the IE aperiodicTriggeringOffset would need to be enlarged from current spec or a new IE aperiodicTriggeringOffsetTRS needs to be defined.
Proposal 5: To avoid changing current spec for the range of the IE aperiodicTriggeringOffset, NW can transmit the TRS triggering DCI after the interruption period of PCell.
Observation 5: Additional temporary RS can only provide latency improvement in both FR1 and FR2 known cell cases or in FR1 unknown cell case with only 1 SSB is transmitted.
Proposal 6: If Network can send an indication to inform UE that the RE powers of temporary RS/CSI-RS and SSB are the same, no extra temporary RS/ CSI-RS is needed for UE to tune the fine beam AGC gain.
Observation 6: The undetectable condition is very easy to satisfy and UE has to follow the unknown cell requirement once undetectable condition is met. Which means that long activation delay is unavoidable for a deactivated SCell even with temporary RS provided.
Observation 7: if latency performance is the only concern, dormancy behavior method is a better solution for SCells fast return to the data transfer.
Proposal 7: RAN4 to confirm that dormancy behavior is a better solution for SCells fast return to the data transfer and suggest RAN1 and RAN2 to prioritize dormancy behavior in Rel-16.

R1-1911139	Fast SCell activation and SCell dormancy		Qualcomm Incorporated 
Observation 1: 
•	RANP requested RAN1 and RAN2 to design L1 based mechanism for SCell dormancy in MR-DC
•	PDCCH based power saving signal fits in with UE dormancy framework based on specialized DCI
•	There is application delay for transitioning between PDCCH monitoring and no PDCCH monitoring for a SCell
•	There is application delay for BWP switching between BWPs that differ only in SS configuration for a SCell
•	No strong motivation to specify transitioning between sparse PDCCH monitoring and frequent PDCCH monitoring
•	Implicit indication of transitioning for SCell dormancy based on BWP association between the PCell and SCells is less flexible than explicit indication by specialized DCI
•	Impact of cross-carrier scheduling based transitioning for SCell dormancy is unclear outside SCell dormancy if cross-carrier scheduling is per BWP configured
Observation 2: In NR, AGC, initial CQI warm up, beam management and MIB reading can be all performed based on SSB monitoring.
Observation 3: Not monitoring PDCCH on SCell is a necessary but not a sufficient condition for improving SCell energy efficiency. Other periodic activities including CSI measurement and reporting, beam management, and/or RRM may still be performed at much reduced duty cycle. There is tradeoff between minimizing SCell power consumption level and maintaining sufficient state information about the SCell such that UE can very quickly return to SCell utilization when traffic arrives.

Proposal 1:
•	Prioritize SCell dormancy over fast SCell activation and prioritize option 1 for SCell dormancy with 15-bit indication in specialized DCI
•	Discuss other options for SCell dormancy behaviour and fast SCell activation if the above is finished. Prioritize option 1 for fast SCell activation
•	Use Option 1 for SCell dormancy to support both BWP switching and transitioning between PDCCH monitoring and no PDCCH monitoring
•	Deprioritize sparse PDCCH monitoring for SCell ‘dormancy-like’ behavior 
•	For transitioning between PDCCH monitoring and no PDCCH monitoring, specify the application delay to account for RF warm-up time 
•	For BWP switching between BWPs that differ only in SS configuration, specify the application delay to account for RF warm-up time 
Proposal 2: A-TRS/CSI triggering from SCell activation command can be supported to greatly reduce SCell activation time.
Proposal 3: DCI-based signaling for SCell activation/deactivation can be supported, if other enhancements are also adopted to greatly reduce the overall activation timeline compared to Rel-15.
Proposal 4: “Dormancy” behavior should be supported in NR, i.e. the UE can be configured to measure SSB with a separate SMTC monitoring cycle for AGC, initial CQI warm up, beam management and MIB reading when no PDCCH/PDSCH is expected, to achieve good trade-off between latency reduction for return to SCell utilization and UE power consumption.
Proposal 5: In NR, ‘dormancy-like’ behavior for a SCell can be supported by configuring a particular BWP without PDCCH/PDSCH monitoring as the dormant BWP for the SCell.
Proposal 6: RAN1 supports dormant BWP and specifies the required new DCI signaling and/or BWP switching behavior for dormant BWP on SCell in association with the PCell.
Proposal 7: Semi-persistent search space configuration based on DCI-signaling can be considered as an alternative to support fast transitioning in and out of SCell ‘dormancy-like’ behavior.
Proposal 8: New DCI information to trigger BWP switch from dormant BWP on SCell and/or fast SCell activation should be based on reusing an existing DCI of C-RNTI that the UE is expected to monitor for DL scheduling, but with special values in one or more existing fields to allow reinterpreting other field(s) as containing the new information. UE is expected to send acknowledgement based on the HARQ-ACK resource indicated by the DCI.
Proposal 9: Consider latency reduction mechanisms for RACH procedure on SCG, including both CBRA and CFRA.
Proposal 10: Support repetition of CSI-RS for mobility.
 
R1-1911146 Open issues on SCell fast activation and deactivation ASUSTEK COMPUTER (SHANGHAI)
Observation 1: Fast adaptation of PDCCH monitoring as a result of state transition, e.g. between deactivated/dormant state and activation state” is within the scope of MR-DC WID.
Observation 2: Signaling indicating fast activation of one serving cell would come from another serving cell.
Observation 3: The necessity to support sparse PDCCH monitoring in deactivation state or dormant state is unclear.
Proposal 1: For MR-DC, RAN1 focus on enabling fast adaptation from no PDCCH monitoring to more frequent PDCCH monitoring and vice versa.
Observation 4: Using BWP switch command for fast adaptation of PDCCH monitoring can avoid defining new DCI and reuse exiting signaling details.
Observation 5: Supporting fast adaptation between self-scheduling and cross-carrier scheduling can ensure availability of fast activation.
Proposal 2: BWP switch command is used for fast adaptation between no PDCCH monitoring and more frequent PDCCH monitoring.
Proposal 3: Fast adaptation between self-scheduling and cross-carrier scheduling via BWP switch is supported.
Annex B – Agreed WF in RAN#85
From RP-192326
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Annex C – Latest LS replies from RAN4
RAN4 Reply LS in R1-1909961 (reply to RAN1 LS in R1-1905901)
RAN4 Reply LS in R1-1909968 (reply to RAN2 LS in R2-1908483)
Annex D – Agreement from [98-NR-22] email discussion

For L1 based mechanism for transitioning between ‘dormancy-like’ and ‘non dormancy-like’ behavior on activated Scells, study further the candidates including the following and aim to conclude at RAN1#98bis
o   Option 1
0. Introduce dedicated DCI on Pcell (or cell x) for transitioning between ‘dormancy-like’ and ‘non dormancy-like’ behavior on activated Scell(s) (or Scell(s) other than cell x)
0. For case when Scell is configured with multiple BWPs
                                                               i.      Alt1: DCI indicates the BWP to be used on the Scell (FFS 1 or 2 bits per Scell)
                                                             ii.      Alt2: DCI indicates whether to monitor/not monitor PDCCH on current active BWP of the Scell (1 bit per Scell)
Note: It is also possible that the dedicated DCI is used to support both Alt. 1 and Alt. 2
0. For case when Scell is configured with 1 BWP
                                                               i.      Alt1: DCI indicates whether to monitor/not monitor PDCCH on the Scell (1 bit per Scell)
                                                             ii.      Alt2: DCI indicates switching between sparse PDCCH monitoring and frequent PDCCH monitoring (1bit per Scell)
0. DCI is applicable for case when UE is not configured with CIF (i.e., no cross-carrier scheduling)
                                                               i.      FFS for cross-carrier scheduling case
0. DCI details
                                                               i.      At least [15] DCI bits (i.e., 1 bit per Scell)
                                                             ii.      Monitored along with other scheduling DCI
                                                           iii.      No extra BDs for monitoring this DCI
0. Alt 1: DCI CRC scrambled with C-RNTI but some fields reserved in one of DCI 0-0/0-1/1-0/1-1, and other fields used for triggering the dormancy behavior
0. Alt 2: DCI CRC scrambled by another RNTI (i.e., similar to SPS PDCCH release)
0. Other alternatives not precluded (e.g. monitored in CSS with size similar to DCI 2-x)
0. Application delay
                                                               i.      <= BWP switching delay; BWP switching delay is starting point
                                                             ii.      FFS: if RF switching is applied for inter-band CA, and impact on application delay 
0. The dedicated DCI is not expected to be used for data scheduling 
0. FFS: If ACK should be transmitted in response to receiving the DCI (e.g. like SPS release PDCCH) 


o    Option 2
0. Introduce new RRC signaling which allows to use the existing Bandwidth part indicator field in DCI of cell x/BWP timer expiration to indicate the BWP used for cell x and also cell(s) other than cell x 
0. For case when UE is configured with 1 BWP on cell x or on cell(s) other than cell x 
                                                               i.      Alt1: Rel15 behaviour is applied (i.e., no CA enhancement for this case)
Note: other alternatives not precluded
0. For case when UE is configured with multiple BWPs on cell x or on cell(s) other than cell x 
                                                               i.      RRC signalling for case when UE is not configured with cross-carrier scheduling
0. Details FFS
                                                             ii.      RRC signalling for case when UE is configured with cross-carrier scheduling
0. Details FFS
0. Grouping of multiple Scells/BWPs
                                                               i.      Details FFS
0. Application delay 
                                                               i.      <= BWP switching delay; BWP switching delay is starting point
                                                             ii.      FFS: if RF switching is applied for inter-band CA, and impact on application delay 
                                                           iii.      FFS details: e.g. For UE indicating Type 2 capability, whether Type 1 BWP switching delay is used for some BWP switch cases (e.g. for switching between BWPs that differ only in SS configuration)


o    Option 3
0. Introduce new RRC signaling for per-BWP configuration of cross-carrier vs. self scheduling and use the CIF/BWP indicator fields for transitioning between ‘dormancy-like’ and ‘non dormancy-like’ behavior on activated Scells. 
                                                               i.      For case when UE not configured with cross-carrier scheduling/CIF
0. Alt1: Rel15 behaviour is applied (i.e., no CA enhancement for this case)
Note: Other alternatives not precluded
                                                             ii.      For case when UE is configured with 1 BWP on scheduled cells other than Pcell 
0. Alt1: Rel15 behaviour is applied (i.e., no CA enhancement for this case)
Note: Other alternatives not precluded
0. Application delay 
                                                               i.      <= BWP switching delay BWP switching delay is starting point
                                                             ii.      FFS: if RF switching is applied for inter-band CA, and impact on application delay
o   Option 1a 
1. Introduce new RRC signalling to create a mapping of Scell/Scell group(s) to the indication field (x-bit) in the new and new dedicated DCI on Pcell (or cell x) for transitioning between ‘dormancy-like’ and ‘non dormancy-like’ behavior on groups of activated Scell(s) (or groups of Scell(s) other than cell x)
                                                               i.      FFS details of RRC signaling to group the Scells
1. For case when Scell is configured with multiple BWPs
                                                               i.      Alt1: DCI indicates the BWP to be used on the group of Scell(s) 
                                                             ii.      Alt2: DCI indicates whether to monitor/not monitor PDCCH on current active BWP of the group of Scell(s) 
Note: It is also possible that the dedicated DCI is used to support both Alt. 1 and Alt. 2
1. For case when Scell is configured with one or multiple BWPs
                                                               i.      Alt1: DCI indicates whether to monitor/not monitor PDCCH on current active BWP of a the group of Scells (1 bit per group of Scells)
                                                             ii.      Alt2: DCI indicates switching between sparse PDCCH monitoring and frequent PDCCH monitoring for the group of Scell(s) 
1. DCI is applicable for case when UE is not configured with CIF (i.e., no cross-carrier scheduling)
1. FFS for cross-carrier scheduling case
1. DCI details FFS
1. Application delay 
1. <= BWP switching delay; BWP switching delay is starting point
1. FFS: if RF switching is applied for inter-band CA, and impact on application delay
1. FFS between below alternatives 
0. Alt1: The new DCI is dedicated DCI and is not expected to be used for data scheduling 
0. Alt2: The new DCI is included along with scheduling DCI (i.e., enhanced field in scheduling DCI)
1. FFS: If ACK should be transmitted in response to receiving the DCI (e.g. like SPS release PDCCH) 

o    Option 3a
1. When UE is configured with cross-carrier scheduling, use CIF/BWP indicator fields for transitioning between ‘dormancy-like’ and ‘non dormancy-like’ behavior on activated Scells 
1. Use per serving cell configuration of cross-carrier vs. self scheduling as in Rel-15
1. For case when UE not configured with cross-carrier scheduling/CIF
0. Alt1: Rel15 behaviour is applied (i.e., no CA enhancement for this case)
Note: Other alternatives not precluded
1. For case when UE is configured with 1 BWP on scheduled cells other than Pcell 
0. Alt1: Rel15 behaviour is applied (i.e., no CA enhancement for this case)
Note: Other alternatives not precluded
1. Application delay 
1. <= BWP switching delay BWP switching delay is starting point
1. FFS: if RF switching is applied for inter-band CA, and impact on application delay

o    Option 3b
1. Configure CIF to be present in DCI format in Pcell search-space even if cross-carrier scheduling is not configured
1. Details FFS
1. Application delay 
1. <= BWP switching delay BWP switching delay is starting point
1. FFS: if RF switching is applied for inter-band CA, and impact on application delay

Note 1: FFS: If any additional UE behavior is needed when UE is also configured for receiving PDCCH based power saving signal/channel outside active time
Note 2: “BWP” => UE specific RRC configured BWP
Note 3: ‘dormancy like behavior’ may also include CSI measurement/reporting relaxation for some cases
Note 4: It is not precluded to further combine and modify above options
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RANP tasks RAN2 to define dormancy behavior under MR-DC/CA WI
In parallel, in the next quarter, RAN1, in consultation with RAN2, specifies L1 based mechanism
for transitioning between ‘dormancy-like’ and ‘non-dormancy-like’ behavior on activated SCells
under MC-DC/CA WI.
Further study will be conducted if any additional UE behavior is needed when UE is also
configured for receiving PDCCH based power saving signal/channel outside active time, and, if
agreed, the additional UE behavior will be specified.
a. RANL1 chair will treat this together with dormancy discussion under MR-DC/CA WI
b. RAN2 will wait for RAN1 conclusion. If it is agreed that additional behavior is needed for
outside of active time, RAN2 chair will decide how to split the work between MC-DC/CA
and Power Saving.
MR-DC/CA and Power Saving WID will not be updated




