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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In RAN1 #97 (May) meeting, RAN2 sent an LS [1] to inform RAN1/4 to evaluate the 2 solutions for SCells fast return to the data transfer:As a summary, RAN2 concluded to study two solutions: the ‘dormancy’ behaviour and the temporary 
RS at SCell activation to reduce activation latency (e.g. SSB, CSI-RS or TRS activated after SCell 
activation), which are illustrated in above agreements. To make progress, RAN2 would like to request 
RAN1/RAN4 for input on their feasibility and benefit. For this study, RAN2 focus on latency performance
for fast return to SCell utilisation for data transfer.


According to the RAN2 agreement, the 'dormancy' behavior implies that the UE stops monitoring PDCCH but continues other activities such as AGC and RRM measurement, CSI measurements, and beam management. In RAN1 #98 meeting, RAN1 agreed to support ‘dormancy-like’ behavior. In RAN1 #98-bis meeting [2], RAN1 further agrees to reuse BWP framework to achieve ‘dormancy-like’ behavior within active time:
Agreements:
· For the L1 based Scell dormancy indication sent on primary cell within active time
· UE is configured with at least two BWPs for an Scell
· The explicit information field in DCI indicates switching to/from dormant BWP configured for the Scell
· FFS definition of dormant BWP
· FFS whether or not to the same BWP switching delay to the non-dormant to dormant transition delay
· Note: Rel15 behavior for case when 1BWP is configured for the Scell (i.e., no dormancy indication for that Scell)
For SCell (s) dormancy indication outside active time by WUS PDCCH: 
· only the transition from ’dormancy-like’ to ’non-dormancy like’ behaviour on activated Scells is agreed 
· a group based indication is agreed 
in RAN1 #98-bis meeting:
Agreements:
· When the UE is outside Active Time, for the L1 based mechanism for transitioning from ’dormancy-like’ to ’non-dormancy like’ behaviour on activated Scells, an explicit information field for the UE is introduced to the PDCCH WUS
· The explicit information field is configurable within a range of 0 to X1 bits
· X1 <<15
· FFS whether to use BWP framework for transitioning from dormancy to non-dormancy
· FFS the case of ’non-dormancy-like’ to ’dormancy like’ transition
Agreements:
· For the L1 based Scell dormancy indication sent on primary cell outside active time in WUS PDCCH
· The explicit information field in DCI is a bitmap with up to X1 bits and 1 bit per group of configured Scells
· Each Scell group can have one/multiple Scells and up to X1 Scell groups are configured via RRC. 
· The Scell group configuration is independent from the Scell group configuration for dormancy indication within active time (if supported) 
· X1 = [5]
· Note: X1 is upper bound.
Note: Number of bits used for explicit information field in WUS PDCCH is based on configuration

As for SCell (s) dormancy indication inside active time by PDCCH, a working assumption is agreed during the email discussion after RAN1 #98-bis meeting:
Proposed working assumption:
1. For the L1 based Scell dormancy indication sent on primary cell within active time 
0. Support the following two cases for the PDCCH with dormancy indication  
0. Case 1: The PDCCH schedules data for primary cell and also indicates dormancy for Scell(s)
0. X2=5 (Note: X2 is upper bound)
0. Discuss detailed design of explicit information field in DCI  and associated RRC signaling in RAN1#99
0. Case 2: The PDCCH indicates dormancy for Scell(s) without scheduling data
0. Discuss detailed design of explicit information field in DCI in RAN1#99
0. UE is indicated whether the PDCCH with dormancy indication is according to Case 1 or Case 2 
1. FFS details: e.g. a dedicated bit for the differentiation, a reserved combination of DCI fields etc.
1. Note: no new RRC signaling introduced specifically for this indication
Both scheduling (Case 1) and non-scheduling (Case 2) DCI would be used to indicate SCell (s) dormancy.
[bookmark: _GoBack]In this paper, we further discuss the SCell dormancy behavior and temporary RS.
2	Discussion of “dormancy” behaviour on Scell (s) 
2.1 Definition of BWP with dormancy behavior
According to RAN2 agreement, the 'dormancy' behavior implies that the UE stops monitoring PDCCH but continues other activities such as AGC and RRM measurement, CSI measurements, and beam management. Since RAN1 has agreed to use BWP to achieve dormancy behavior inside active time, the definition of BWP with dormancy behavior is suggested below:
Proposal 1: NW indicates the BWP ID per SCell for dormancy behavior through an optional RRC IE, ex. Scell-bwp-id-with-dormancy. For a BWP with dormancy behavior, UE expects the following:
· For a BWP with dormancy behavior, periodic CSI measurement and report is configured to maintain downlink channel quality. 
· Though the IE bwp-id under CSI-ResourceConfig
· For a BWP with dormancy behavior, periodic SRS resource is configured to maintain uplink channel quality 
· Through the IE srs-Config under BWP-UplinkDedicated
Proposal 2:
For a BWP with dormancy behavior, UE implements no PDCCH monitoring by
· Specifying a UE behavior that UE does not monitor PDCCH on a BWP with dormancy behavior (spec impact on 38.213)
· BWP configuration (no spec impact)

As for the switch delay between BWP with dormancy behavior and BWP with non-dormancy behavior, we have the following proposal:
Proposal 3: RAN1 sends an LS to RAN4 to decide BWP switch delay requirement regarding
· The definition of BWP with dormancy behavior
· Jointly considering the power saving techniques adaptation delay to SCell dormancy, maximum number of MIMO layers, and cross-slot scheduling, aiming for a unified requirement for power saving purpose.

2.2 BWP with dormancy behavior and default BWP
For existing BWP operations, we have: 
· Initial BWP: The BWP UE used to do initial access
· Default BWP: Downlink BWP to be used upon expiry of the BWP inactivity time. If this field is absent, then UE uses the initial BWP as the default BWP
For SCells, it can achieve more power saving by transiting into BWP with dormancy behavior upon expiry of the BWP inactivity time, and NW can always use PCell DCI to transit SCells out of BWP with dormancy behavior. Therefore, for SCells, the default BWP should be the BWP with dormancy behavior if a BWP with dormancy behavior is configured by NW.
Proposal 4: For an SCell configured with a BWP with dormancy behavior, the default BWP of this SCell is configured to be the BWP with dormancy behavior. (No spec impact)

2.3 The behaviour of transiting out of and into BWP with dormancy behavior
According to the agreement of RAN1 #98-bis meeting, for one specific SCell, a one bit indication is used to indicate the transition in/out BWP with dormancy behavior. When a SCell is indicated to transit from BWP with dormancy behavior to BWP with non-dormancy behavior on activated SCells, if there are multiple BWPs with non-dormancy behavior, the corresponding behavior needs to be specified.
Proposal 5: When an SCell is indicated to transit from BWP with dormancy behavior to BWP with non-dormancy behavior, if there are multiple BWPs with non-dormancy behavior, the following options can be considered:
· A default BWP with non-dormancy behavior is configured
· UE returns to the BWP with non-dormancy behavior with lowest BWP index
· UE returns to the BWP with non-dormancy behavior with highest BWP index
· UE returns to the BWP with non-dormancy behavior it resides before transiting into the BWP with dormancy behavior

When a SCell is indicated to transit from BWP with non-dormancy behavior to BWP with dormancy behavior on activated SCells, there should not be multiple BWPs with dormancy behavior and no additional BWP indication is required.
Proposal 6: For each SCell, UE is configured with at most one BWP with dormancy behavior.


2.4 SCell (s) dormancy behaviour and the corresponding transition mechanism outside active time
In RAN1 #98-bis meeting, it is agreed to use BWP-based framework to achieve SCell (s) dormancy behavior inside active time. To minimize spec effort, BWP based switch should also be used to achieve dormancy behavior outside active time. 
Proposal 7: BWP-based framework should be used to support dormancy behaviour on SCell (s) outside active time to minimize spec impact. 
Since a group based indication is agreed for SCell (s) dormancy behavior, a RRC parameter Scell-groups-for-dormancy-outside-active-time is added as in [3] (R1-1911738) to configure the number of SCell groups used for dormancy indication outside active time. To specify which SCell belongs to which SCell group, a simple way is to add a Scell-group-id-for-dormancy-outside-active-time IE to each SCell during RRC configuration. Then, the SCell grouping is not affected by the SCells addition/release of other SCells. 
Proposal 8: Add a Scell-group-id-for-dormancy-outside-active-time IE to each SCell during RRC configuration to achieve SCell grouping for indication of dormancy outside active time. 

In RAN1 #98-bis meeting, only the transition from ’dormancy-like’ to ’non-dormancy like’ behaviour on activated SCells is agreed outside active time using the WUS. When UE is indicated not to wake up by WUS outside active time, it would not monitor PDCCH on both PCell and SCells. When UE is indicated to wake up by WUS outside active time, it would monitor PDCCH on both PCell and SCells. Allowing transition from ’non-dormancy-like’ to ’dormancy like’ behaviour on activated SCells can further help UE to save power when only small data is required for transmission. Therefore, When the UE is outside Active Time, the explicit information field for the UE in the PDCCH WUS should also be able to be used to indicate transition from ’non-dormancy-like’ to ’dormancy like’ behaviour on activated Scells.
Proposal 9: When the UE is outside Active Time, the explicit information field for the UE in the PDCCH WUS to indicate transition from ’dormancy-like’ to ’non-dormancy-like’ behaviour is also used to indicate transition from ’non-dormancy-like’ to ’dormancy like’ behaviour on activated SCells. 

One of the objective to apply SCell dormancy is to achieve UE power saving. How much UE power saving can be obtained depends on how many RF chains can be turned off. Hence, it is more efficient to let the serving cells sharing the same RF chain to be grouped together. Since the relation between RF chain and different CCs depends on UE implementation and cannot known by the gNB without UE’s reporting, it is beneficial to let UE report suggested SCells group information to gNB.
Proposal 10: UE should report suggested SCells group information (which SCells share the same RF chain) to gNB for more efficient dormancy indication and achieve better UE power saving.

For the WUS signal, RAN2 have agreed in RAN2#107 meeting that:
Agreements:
· On a PDCCH-WUS occasion that a UE is monitoring, if the UE is indicated to wake-up to monitor the PDCCH during the next occurrence of the drx-onDurationTimer, the UE starts the drx-onDurationTimer at its next occasion. Otherwise it does not.
· Note: Based on the above RAN2 agreements, as a consequence, RAN2 understands the UE would not report P/SP SRS and CSI during the next on-duration if PDCCH-WUS does not wake the UE up.

Based on our understanding, DRX on-duration provides a window during which P/SP CSI report and SRS transmission can be performed to maintain link quality. In addition, in RAN1 AH1901 meeting, it was agreed a periodicity of max(DRX cycle, [160 msec]) is assumed for periodic activities, e.g., time/frequency, channel or beam tracking, in evaluation. According to RAN2’s agreements, in order to maintain link quality, UE may be forced to be waken up periodically to start drx-onDurationTimer for P/SP CSI report and SRS transmission even if there is no data for the UE. This will conflict the benefit of introducing WUS regarding the need of link maintenance. 
Observation 1: Based on current RAN2 agreement, UE would not perform P/SP SRS transmission and CSI report during the next on-duration if PDCCH-WUS does not wake the UE up. In order to maintain link quality, UE may be forced to be waken up periodically to start drx-onDurationTimer for P/SP CSI report and SRS transmission even if there is no data for the UE. This will conflict the benefit of introducing WUS regarding the need of link maintenance.

2.5 SCell (s) dormancy behaviour and the corresponding transition mechanism inside active time
In the email discussion after RAN1 #98-bis meeting, it is agreed by working assumption to use both scheduling (Case 1) and non-scheduling (Case 2) DCI to indicate SCell (s) dormancy. Here we discuss the remaining details of Case 1 and Case 2.
2.5.1 Case 1 or Case 2 distinction within the PDCCH
To decrease UE’s DCI parsing effort, one additional dedicated bit to the PDCCH can be used to distinguish Case 1 and Case 2.
Proposal 11: One additional dedicated bit is added to the PDCCH to distinguish Case 1 and Case 2.
2.5.2 Case 2 design details
For Case 2, it is a non-scheduling DCI dedicated for SCells dormancy indication. Essentially only 15 bits are required since there can be at most 15 configured SCells. However, to fulfill UE capabilities on 3+1 DCI format size monitoring, it still needs to align its size to scheduling DCI (about 70~80 bits) or fallback DCI (about 40bits). The DCI size would be much larger than 15bits. To fully utilize the remaining unused DCI bits, some additional features can be added. First of all, when SCells are entering dormancy, it is very likely that PCell should also be switched to the power saving or small bandwidth BWP. When SCells are leaving dormancy, PCell should also be switched to a data efficient or large bandwidth BWP. Hence, two additional bits for PCell BWP switching should also be added to the Case 2 DCI to avoid two periods of BWP switch delay and interruption time.
Proposal 12: For Case 2 non-scheduling DCI, add two additional bits for PCell BWP switching to avoid two periods of BWP switch delay and interruption time.

Under current working assumption, both Case 1 and Case 2 SCell (s) dormancy indication would be supported. Case 1 uses scheduling DCI with a small amount (<<15) of extra bits to do SCell (s) dormancy indication and requires additional SCells grouping/configuration. The remaining bits of Case 2 can be used to specify the SCell (s) bundle relation (including SCells grouping or SCells configuration state) for Case 1 to maintain same SCell (s) control flexibility as current CA framework. 
Proposal 13: The remaining bits of Case 2 can be used to specify the SCell (s) bundle relation (including SCells grouping or SCells configuration state) for Case 1 to maintain same SCell (s) control flexibility as current CA framework.

Since Case 2 is a non-scheduling DCI, UE is not required to return HARQ ACK/NACK for it. However, since this DCI carries important information about SCells control, it would be better to let UE return the HARQ ACK/NACK just like the DL scheduling DCI following the current K0/K1 settings.
Proposal 14: For the Case 2 non-scheduling DCI indicating SCells dormancy, UE returns the HARQ ACK/NACK just like the DL scheduling DCI following the current K0/K1 settings.

2.5.3 Case 1 design details
For Case 1, it is a scheduling DCI with X2 extra bits to do SCells dormancy indication. The indication can be one bit per group of SCells like outside active time, or one bit-string state per pre-determined dormancy/non-dormancy status of configured SCells. It should be noted that per RAN1 98-bis agreement, the Scell group configuration within active time is independent from the Scell group configuration for dormancy indication ouside active time. If group-based framework is adopted, we can add a new RRC parameter Scell-groups-for-dormancy-inside-active-time to configure the number of SCell groups for dormancy indication inside active time. To specify which SCell belongs to which SCell group, a Scell-group-id-for-dormancy-inside-active-time IE can be added to each SCell during RRC configuration. Then, the SCell grouping is not affected by the SCells addition/release of other SCells. 
Proposal 15: For group-based SCell (s) dormancy indication inside active time, add a new RRC parameter Scell-groups-for-dormancy-inside-active-time to configure the number of SCell groups used for dormancy indication inside active time. To specify which SCell belongs to which SCell group, add a Scell-group-id-for-dormancy-inside-active-time IE to each SCell during RRC configuration. The SCell grouping is then not affected by the SCells addition/release of other SCells.

If bit-string state framework is adopted, the explicit indication for SCell (s) bundling/state configuration 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)
For DCI based SCell (s) bundling/state configuration, the remaining bits of Case 2 DCI can be used.
Proposal 16: For bit-string state-based SCell (s) dormancy indication inside active time, the explicit indication for SCell (s) bundling/state configuration 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)
For DCI based SCell (s) bundling/state configuration, the remaining bits of Case 2 DCI can be used.
For RRC/MAC-CE based configuration, we can use RRC to configure a big pool of SCell states, and use MAC-CE configuration to activate a smaller pool of SCell states.
The additional explicit bits in scheduling DCI (Case 1) can be less (Ex. 2 bits) with dynamic SCells configurations using MAC-CE or Case 2 DCI. 
3    Discussion of temporary RS for fast Scell activation 
Currently, only the SP CSI-RS, aperiodic CSI-RS, SP TRS, and aperiodic TRS are considered to be provided as the temporary RS in RAN1. It is noted that:
1. UE can only conduct the cell search based on PSS/SSS, which means that the samples of PSS/SSS used for cell search purpose are indispensable in the cases of activating an unknown cell. 
2. Temporary RS is triggered by MAC-CE or DCI 
Assume that one burst of temporary RS consists of 2 temporary RS resources in a slot. The periodicity of this temporary RS is denoted by TtmpRS. 
[image: ]
Figure 1: Temporary RS structure
3. UE needs at least 1 burst to adjust an appropriate AGC gain. 
4. The AGC gain from fine Tx beam can’t refer to the AGC gain for rough Tx beam, and vice versa. Therefore, if SSB is transmitted from rough beam and TRS is transmitted from fine beam, then both RS need their own samples/burst for AGC gain setting. 
We hence have the following observation: 
[bookmark: _Ref21097009]Observation 2: 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.
 
In our understanding, the transmission of the DCI triggering the temporary RS should avoid the time when UE switches the RF because of the interruption. The only way to trigger this temporary RS is to allocate DCI on the PDCCH together with the SCell activation command. Considering that temporary RS can’t reduce SCell activation delay for the cases FR2 unknown cells, we focus on known cell here. The shortest time that UE is ready for receiving temporary RS resources is THARQ+3ms, aggregating aperiodic RS trigger with SCell activation command solution seems to be applicable. However, the values of aperiodicTriggeringOffset is too short, as specified in current spec TS38.331 (also listed in Table 1 below). It defines the offset X between the slot containing the DCI that triggers a set of aperiodic NZP CSI-RS resources and the slot in which the CSI-RS resource set is transmitted. To facilitate the implementation of DCI triggered temporary RS, longer offset is needed.
[bookmark: _Ref21097167][bookmark: _Ref20857633]Table 1: The values of aperiodicTriggeringOffset specified in TS38.331
	aperiodicTriggeringOffset
	0
	1
	2
	3
	4
	5
	6

	Slots number X
	0
	1
	2
	3
	4
	16
	24



[bookmark: _Ref20862188]Proposal 17: 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. 
With the SCell activation time evaluated above, the IE aperiodicTriggeringOffset may need to be extended to a very large value which is not allowed in current spec. Another solution is to transmit the TRS triggering DCI after the interruption period of PCell as shown below in Figure 2:
[image: ]
Figure 2: NW transmit the TRS triggering DCI after the interruption period of PCell
Proposal 18: 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.

One thing we would like to emphasize is that UE can’t refer rough Tx beam AGC gain to set the fine Tx beam AGC gain. This problem causes Network needs to send more temporary RS/CSI-RS to UE. From UE perspective, if Network can use an indication to inform UE that the received RE powers of temporary RS/CSI-RS and PSS/SSS are the same. This issue may be resolved. 
[bookmark: _Ref20862191]Proposal 19: 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.

4	Summary 
In this contribution, we have the following observations and proposals:
Proposal 1: NW indicates the BWP ID per SCell for dormancy behavior through an optional RRC IE, ex. Scell-bwp-id-with-dormancy. For a BWP with dormancy behavior, UE expects the following:
· For a BWP with dormancy behavior, periodic CSI measurement and report is configured to maintain downlink channel quality. 
· Though the IE bwp-id under CSI-ResourceConfig
· For a BWP with dormancy behavior, periodic SRS resource is configured to maintain uplink channel quality 
· Through the IE srs-Config under BWP-UplinkDedicated
Proposal 2:
For a BWP with dormancy behavior, UE implements no PDCCH monitoring by
· Specifying a UE behavior that UE does not monitor PDCCH on a BWP with dormancy behavior (spec impact on 38.213)
· BWP configuration (no spec impact)
Proposal 3: RAN1 sends an LS to RAN4 to decide BWP switch delay requirement regarding
· The definition of BWP with dormancy behavior
· Jointly considering the power saving techniques adaptation delay to SCell dormancy, maximum number of MIMO layers, and cross-slot scheduling, aiming for a unified requirement for power saving purpose.
Proposal 4: For an SCell configured with a BWP with dormancy behavior, the default BWP of this SCell is configured to be the BWP with dormancy behavior. (No spec impact)

Proposal 5: When an SCell is indicated to transit from BWP with dormancy behavior to BWP with non-dormancy behavior, if there are multiple BWPs with non-dormancy behavior, the following options can be considered:
· A default BWP with non-dormancy behavior is configured
· UE returns to the BWP with non-dormancy behavior with lowest BWP index
· UE returns to the BWP with non-dormancy behavior with highest BWP index
· UE returns to the BWP with non-dormancy behavior it resides before transiting into the BWP with dormancy behavior

Proposal 6: For each SCell, UE is configured with at most one BWP with dormancy behavior.

Proposal 7: BWP-based framework should be used to support dormancy behaviour on SCell (s) outside active time to minimize spec impact.
Proposal 8: Add a Scell-group-id-for-dormancy-outside-active-time IE to each SCell during RRC configuration to achieve SCell grouping for indication of dormancy outside active time. 
Proposal 9: When the UE is outside Active Time, the explicit information field for the UE in the PDCCH WUS to indicate transition from ’dormancy-like’ to ’non-dormancy-like’ behaviour is also used to indicate transition from ’non-dormancy-like’ to ’dormancy like’ behaviour on activated SCells. 
Proposal 10: UE should report suggested SCells group information (which SCells share the same RF chain) to gNB for more efficient dormancy indication and achieve better UE power saving.
Observation 1: Based on current RAN2 agreement, UE would not perform P/SP SRS transmission and CSI report during the next on-duration if PDCCH-WUS does not wake the UE up. In order to maintain link quality, UE may be forced to be waken up periodically to start drx-onDurationTimer for P/SP CSI report and SRS transmission even if there is no data for the UE. This will conflict the benefit of introducing WUS regarding the need of link maintenance.
Proposal 11: One additional dedicated bit is added to the PDCCH to distinguish Case 1 and Case 2.
Proposal 12: For Case 2 non-scheduling DCI, add two additional bits for PCell BWP switching to avoid two periods of BWP switch delay and interruption time.
Proposal 13: The remaining bits of Case 2 can be used to specify the SCell (s) bundle relation (including SCells grouping or SCells configuration state) for Case 1 to maintain same SCell (s) control flexibility as current CA framework.
Proposal 14: For the Case 2 non-scheduling DCI indicating SCells dormancy, UE returns the HARQ ACK/NACK just like the DL scheduling DCI following the current K0/K1 settings.
Proposal 15: For group-based SCell (s) dormancy indication inside active time, add a new RRC parameter Scell-groups-for-dormancy-inside-active-time to configure the number of SCell groups used for dormancy indication inside active time. To specify which SCell belongs to which SCell group, add a Scell-group-id-for-dormancy-inside-active-time IE to each SCell during RRC configuration. The SCell grouping is then not affected by the SCells addition/release of other SCells.

Proposal 16: For bit-string state-based SCell (s) dormancy indication inside active time, the explicit indication for SCell (s) bundling/state configuration 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)
For DCI based SCell (s) bundling/state configuration, the remaining bits of Case 2 DCI can be used.
For RRC/MAC-CE based configuration, we can use RRC to configure a big pool of SCell states, and use MAC-CE configuration to activate a smaller pool of SCell states.
The additional explicit bits in scheduling DCI (Case 1) can be less (Ex. 2 bits) with dynamic SCells configurations using MAC-CE or Case 2 DCI.

Observation 2: 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 17: 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 18: 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.

Proposal 19: 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.
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