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Introduction
In last meeting RAN4#102, RAN4 agreed a WF [2] for the LTE_NR_DC_enh2 WI. A few aspects were left open for final agreements in RAN4#103:
1. SCG Activation/deactivation delay
2. Interruption requirements
Additionally, we address activation delay of PSCell and multiple SCells. In the related CR [3] as also cover some other issues related to the agreed CR text in last meeting.
Discussion
From the agreed WF we identified at least two min aspect for which some final agreements are missing. These two are:
3. SCG Activation/deactivation delay
4. Interruption requirements
For each aspect a number of open issues are to be decided in this meeting to finalize the work in a timely manner.
SCG Activation/deactivation delay
We discuss the following 4 open issues in this section:
· UE processing time (Tprocessing) in PSCell activation delay
· Tsearch is needed for RACH-less based PSCell activation delay
· Known condition for PSCell activation
· Direct SCG activation for multiple cells (PSCell+SCell(s))
we provide our views on how to close each of these issues.
UE processing time (Tprocessing) in PSCell activation delay
In RAN4#102 it was agreed:
· Agreements
· When PSCell is activated from deactivated state
· If any PSCell parameter is modified
· Tprocessing = [20ms].
· Otherwise
· Tprocessing = [5 or 10ms].
· Note: further discuss if Tprocessing or a different term shall be used
Initially, we can agree to Tprocessing = 20ms for the scenario where any PSCell parameter has been modified while the PSCell has been deactivated (compared to when the PSCell was deactivated or configured in deactivated state).
Tprocessing = 20ms if any PSCell parameter has been modified while the PSCell has been in deactivated state.
We see need for clarifying the wording accordingly in the specification.
However, if the no PSCell parameter has been changed while the PSCell has been in deactivated state, there should be no need for any additional processing time.
For this scenario, the activation of a deactivated PSCell would be exactly the same as an SCell activation except for a potential additional random access procedure on the PSCell. Hence, activities like RF Warm up other actions depending on the PSCell conditions would not differ from SCell activation. This means, that for PSCell activation there is need to allow UE time for RF warm. But if no PSCell parameter has changed there is no need for SW processing as the PSCell is already a configured serving cell. As a compromise we can allow 5ms.
Tprocessing = 5ms if no PSCell parameter has been modified while the PSCell has been in deactivated state.
Finally, our preference is to use another parameter name than Tprocessing at least for the situation where no PSCell parameter has been changed in order not to confuse the Tprocessing delay for addition of PSCell where it is defined as:
Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 40 ms 
As proposed in last meeting we suggest that if any PSCell parameter has been changed we can use and apply the Tprocessing parameter and definition with 20ms. However, if no PSCell parameter change there is no SW processing delay but UE should be allowed RF start and warm up time – hence, we suggest to use the parameter TRF_warmup which would be defined as:
TRF_warmup is additional time needed by UE, including RF warm up period. TRF_warmup = 5 ms
If no PSCell parameter has been changed in deactivated state UE is allowed additional TRF_warmup time for RF warm up.
And TRF_warmup would be defined as:
TRF_warmup is additional time needed by UE, including RF warm up period. TRF_warmup = 5 ms
This would mean that the upon receiving SCG activation command in slot n, the UE shall be capable to transmit PRACH preamble or PUCCH towards PSCell no later than in slot  , 
where:
Tactivation_time = TRRC_delay + Tprocessing + TRF_warmup + Tsearch + T∆ + TIU + 2 ms
And:
Tprocessing is the SW processing time needed by UE, including RF warm up period. When PSCell is activated from deactivated state, if any PSCell parameter is modified, Tprocessing = 20ms. Otherwise, Tprocessing = 0ms.
TRF_warmup is additional time needed by UE, including RF warm up period. When PSCell is activated from deactivated state, if no PSCell parameter is modified, TRF_warmup = 5ms. Otherwise, TRF_warmup = 0ms.
Tactivation_time = TRRC_delay + Tprocessing + TRF_warmup + Tsearch + T∆ + TIU + 2 ms
Tprocessing is the SW processing time needed by UE, including RF warm up period. When PSCell is activated from deactivated state, if any PSCell parameter is modified, Tprocessing = 20ms. Otherwise, Tprocessing = 0ms.
[bookmark: _Hlk101620235]TRF_warmup is additional time needed by UE, including RF warm up period. When PSCell is activated from deactivated state, if no PSCell parameter is modified, TRF_warmup = 5ms. Otherwise, TRF_warmup = 0ms.

Tsearch is needed for RACH-less based PSCell activation delay
In RAN4#102 following was agreed in the WF:
· Case 2: RLM and BFD are not configured
· Tsearch is FFS
· Note: whether Case 2 shall be supported may be revisited based on RAN2 decision
Hence, the case when bfd_and_RLM is configured was agreed in last meeting including both known and unknown deactivated PSCell conditions:
· Agreements
· Tsearch is needed for RACH-less based PSCell activation delay 
· If RLM and BFD are configured and no failure is detected
· Tsearch = 0 ms if the target cell is ‘known’, assuming SINR ≥ -2dB,
· Do not define requirements for the case when target cell is unknown.
For the missing case 2 we believe the agreed activation delay from RAN4#102 for RACH based PSCell activation can be applied. 
If RLM and BFD are not configured, the agreed activation delay from RAN4#102 for RACH-based PSCell activation can be applied.
And hence, Tsearch will for the scenario where bfd_and_RLM is not configured for the deactivated PSCell could be expressed as:
[bookmark: _Hlk101523284][bookmark: _Hlk101620522]For RACH based PSCell activation, or if bfd_and_RLM is not configured for the deactivated PSCell, if the target cell is a known NR FR2 PSCell, Tsearch = 0 ms. If the target cell is an unknown FR2 PSCell and Es/Iot ≥ -2 dB, then Tsearch = 24* Trs ms.
For RACH based PSCell activation, or if bfd_and_RLM is not configured for the deactivated PSCell, if the target cell is a known NR FR2 PSCell, Tsearch = 0 ms. If the target cell is an unknown FR2 PSCell and Es/Iot ≥ -2 dB, then Tsearch = 24* Trs ms.

Known condition for PSCell activation
Following we discuss the open issue of known condition for the deactivated PSCell. To provide some background for the proposal we look at PSCell deactivation and activation procedure when UE is configured with bfd_and_RLM.
If we look at how RAN2 has defined the deactivated PSCell, the PSCell is basically deactivated using an RRC reconfiguration message including information that the PSCell is deactivated. If the UE has a deactivated PSCell and receives another RRC reconfiguration message without scg-state, the PSCell is activated.
For the current discussion related to the activation delay for the deactivated PSCell at least two aspects are important:
1. The network may configure the UE to perform BFD and RLM (bfd_and_RLM) on the deactivated PSCell
2. The TCI state information (tci-info) and related assumptions (when bfd_and_RLM is configured)
The simplest way to explain the RAN2 agreements is by copying the 38.331 agreed IE:
tci-Info
If configured for an SCell, or if configured for the PSCell when the SCG is being activated upon the reception of the containing message, the UE shall consider the indicated TCI states as the activated TCI states for PDCCH/PDSCH reception on this serving cell.

If configured for the PSCell when the SCG is indicated as deactivated in the containing message:
- the UE shall consider the indicated TCI states as the TCI states to be activated for PDCCH/PDSCH reception upon a later SCG activation in which tci-Info is absent
[bookmark: _Hlk101614497]- if bfd-and-RLM is configured and no RS is configured in RadioLinkMonitoringConfig for RLM, respectively for BFD, the UE shall use the indicated TCI states for PDCCH as RS for RLM, respectively for BFD.

When this field is absent for the PSCell and the SCG is being deactivated:
[bookmark: _Hlk101614110]- the UE shall consider the previously activated TCI states as the TCI states to be activated for PDCCH/PDSCH reception upon a later SCG activation in which tci-Info is absent
- if bfd-and-RLM is configured and no RS is configured in RadioLinkMonitoringConfig for RLM, respectively for BFD, the UE shall use the previously activated TCI states for PDCCH as RS for RLM, respectively for BFD. 
Hence, we see that there are following three scenarios, when UE is configured to perform RLM/BFD on the deactivated PSCell:
1. When the PSCell is being activated, if the tci-info is included in the activation message, the UE shall use this tci-info information as the activated TCI state in the PSCell.
2. When the PSCell is being deactivated, if the tci-info is included in the deactivation message, the UE shall use this tci-info information as the activated TCI state in the PSCell when the PSCell is activated, provided tci-info is not present in the activation message.
3. When the PSCell is being deactivated, if the tci-info is not included in the deactivation message, the UE shall use the current active TCI state as the activated TCI state in the PSCell when PSCell is activated, provided tci-info is not present in the activation message.
In general, this means that the UE is always aware of the which TCI state is to be assumed to be used when the deactivated PSCell is activated – and the TCI state has in all scenarios been activated by network.
If the UE is configured to perform RLM/BFD, which is a precondition for the TCI state assumptions, it also means that following conditions can happen at the PSCell activation:
No BFD has occurred while the PSCell was deactivated. then at least in scenario 2 and scenario 3, the TCI state is known and also the PSCell is by default known. In this case there is no need for Tsearch (hence, Tsearch = 0ms).
This is also almost what the group agreed in RAN4#102. However, due to limited discussion time it was only captured for TCI state. However, if the UE has been configured to monitor BFD on the deactivated PSCell and no beam failure has occurred while the PSCell has been deactivated, the PSCell must be known when the PSCell is activated.
If the UE has been configured to monitor BFD on the deactivated PSCell and no beam failure has occurred while the PSCell has been deactivated, the PSCell is considered known when the PSCell is activated.
This condition is only applicable for the case when the UE has been configured with bfd_and_RLM for the deactivated PSCell. We suggest following update to the PSCell known condition:
In FR1 and FR2, the (deactivated) PSCell is known if it has been meeting the following conditions:
· [bookmark: _Hlk101531511]If bfd_and_RLM is configured for the deactivated PSCell and the TCI state is known,
or
-	During the last 5 seconds before the reception of the SCG activation command:
-	the UE has sent a valid measurement report for the PSCell being activated and
-	One of the SSBs measured from the PSCell being activated remains detectable according to the cell identification conditions specified in clause 9.3.
-	One of the SSBs measured from PSCell being activated also remains detectable during the PSCell activation delay Tconfig_PSCell according to the cell identification conditions specified in clause 9.3.
otherwise it is unknown.
Add ‘If bfd_and_RLM is configured for the deactivated PSCell and the TCI state is known’ to PSCell known conditions.
in [3] we have captured the proposed change.

Direct SCG activation for multiple cells (PSCell+SCell(s))
Direct PSCell activation means that the PSCell is configured and activated in one and the same message. Hence, this would be similar to PSCell addition. Our understanding is that RAN4 agreed that the direct PSCell activation would follow the same activation delay requirements as currently defined for PSCell addition in section 8.9.
We also assume that when we discuss direct SCG activation for multiple cells this means that both the PSCell and SCells under discussion are specifically directly activated. Hence, the SCells are indicated as being directly activated with sCellState set to activated at the direct SCG activation.
To ensure that RAN4 can have timely agreement on the activation delay requirements for direct SCG activation for multiple cells we suggest applying existing requirements wherever possible.
Hence, we suggest that when the receives direct SCG activation for multiple cells the UE firstly directly activates the PSCell followed by activation of the indicated SCells. Additionally, as the UL related to the activation of the additional SCell in the SCG is sent on the PSCell using UE resources on activating SCells before the PSCell is inefficient from system point of view, as any ‘activated’ SCell(s) in SCG cannot be used before PSCell is active.
When the receives direct SCG activation for multiple cells the UE firstly directly activates the PSCell followed by activation of the indicated SCells
Following this approach, the UE is allowed a total delay for direct SCG activation for multiple cells (PSCell+SCell(s)) which consists of the PSCell addition delay (section 8.9) and the SCell Activation Delay for Deactivated SCell with Multiple Downlink SCells (section 8.3.7):
[bookmark: _Hlk101622882][bookmark: _Hlk101622928]Tactivation_time_SCG_and_multiple_cells = Tconfig_PSCell + Tactivation_time_multiple_scells + TCSI_reporting
We suggest using requirements for SCell activation delay requirement for deactivated SCell with multiple DL SCells, as once the SCell can be activated there is the active PSCell. 
However, as the direct SCG configuration includes both the PSCell configuration and the indication about the direct activated SCells are included in the RRC message there is no need for any for the THARQ. The overall activation for direct SCG activation for multiple cells could be expressed as:
Tactivation_time_SCG_and_multiple_cells = 
[bookmark: _Hlk101623071]where:
[bookmark: _Hlk101537044]Tconfig_PSCell is defined in section 8.9.2.
Tactivation_time_multiple_scells is defined in section 8.3.7.
TCSI_reporting is the delay (in ms) including uncertainty in acquiring the first available downlink CSI reference resource for the PSCell, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources for the PSCell as specified in TS 38.331 [2].
Hence, it is proposed:
The overall activation for direct SCG activation for multiple cells could be expressed as:
[bookmark: _Hlk101623832]Tactivation_time_SCG_and_multiple_cells = 
where:
Tconfig_PSCell is defined in section 8.9.2.
Tactivation_time_multiple_scells is defined in section 8.3.7.
TCSI_reporting is the delay (in ms) including uncertainty in acquiring the first available downlink CSI reference resource for the PSCell, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources for the PSCell as specified in TS 38.331 [2].

Interruption requirements
Interruption due to PSCell activation/deactivation
As discussed in the former RAN4 meetings, RAN4 should distinguish very clearly between direct PSCell activation and activation of a deactivated PSCell.
RAN4 has agreement related to PSCell direct activation which would rely on the existing requirements for PSCell addition. Hence, interruptions related to direct PSCell addition would be the requirements in table 8.2.4.2.1-1.
Regarding the interruption requirements when a PSCell is activated from deactivated state the existing interruption requirements for deactivated SCell activation for inter-band DC/CA in table 8.2.4.2.2-1 should be applied.
When a PSCell is activated from a deactivated status, the interruption requirements for SCell activation/deactivation for inter-band DC/CA applies (Table 8.2.4.2.2-1).
As the table include requirements for both sync and async scenarios, Proposals 14 cover both synchronous scenario and asynchronous scenario.

Interruption due to PSCell activation/deactivation in asynchronous deployment
The interruption requirements for async would follow the principle in section 2.2.1. Hence, as in last meeting we propose:
For SCG activation/deactivation in ENDC:
· When the NR PSCell belonging to SCG is activated or deactivated, if there is no active serving cell in the SCG, the interruption on LTE MCG can refer to clause 7.32.2.5 in TS 36.133. 
For SCG activation/deactivation in NR-DC:
· When PSCell is activated or deactivated, the interruption requirements can refer to existing interruptions at activation or deactivation specified in clause 8.2.4.2.2 in TS38.133.
When the NR PSCell belonging to SCG is activated or deactivated, if there is no active serving cell in the SCG, the interruption on LTE MCG can refer to clause 7.32.2.5 in TS 36.133.
When PSCell is activated or deactivated, the interruption requirements can refer to existing interruptions at activation or deactivation specified in clause 8.2.4.2.2 in TS38.133.

Conclusion
In last meeting RAN4#102, RAN4 agreed a WF [2] for the LTE_NR_DC_enh2 WI. A few aspects were left open for final agreements in RAN4#103:
1. SCG Activation/deactivation delay
2. Interruption requirements
Based on the discussions we suggest following:
1. Tprocessing = 20ms if any PSCell parameter has been modified while the PSCell has been in deactivated state.
1. Tprocessing = 5ms if no PSCell parameter has been modified while the PSCell has been in deactivated state.
1. If no PSCell parameter has been changed in deactivated state UE is allowed additional TRF_warmup time for RF warm up.
1. TRF_warmup is additional time needed by UE, including RF warm up period. TRF_warmup = 5 ms
1. Tactivation_time = TRRC_delay + Tprocessing + TRF_warmup + Tsearch + T∆ + TIU + 2 ms
1. Tprocessing is the SW processing time needed by UE, including RF warm up period. When PSCell is activated from deactivated state, if any PSCell parameter is modified, Tprocessing = 20ms. Otherwise, Tprocessing = 0ms.
1. TRF_warmup is additional time needed by UE, including RF warm up period. When PSCell is activated from deactivated state, if no PSCell parameter is modified, TRF_warmup = 5ms. Otherwise, TRF_warmup = 0ms.
1. If RLM and BFD are not configured, the agreed activation delay from RAN4#102 for RACH-based PSCell activation can be applied.
1. For RACH based PSCell activation, or if bfd_and_RLM is not configured for the deactivated PSCell, if the target cell is a known NR FR2 PSCell, Tsearch = 0 ms. If the target cell is an unknown FR2 PSCell and Es/Iot ≥ -2 dB, then Tsearch = 24* Trs ms.
1. If the UE has been configured to monitor BFD on the deactivated PSCell and no beam failure has occurred while the PSCell has been deactivated, the PSCell is considered known when the PSCell is activated.
1. Add ‘If bfd_and_RLM is configured for the deactivated PSCell and the TCI state is known’ to PSCell known conditions.
1. When the receives direct SCG activation for multiple cells the UE firstly directly activates the PSCell followed by activation of the indicated SCells
1. The overall activation for direct SCG activation for multiple cells could be expressed as:
Tactivation_time_SCG_and_multiple_cells = 
where:
Tconfig_PSCell is defined in section 8.9.2.
Tactivation_time_multiple_scells is defined in section 8.3.7.
TCSI_reporting is the delay (in ms) including uncertainty in acquiring the first available downlink CSI reference resource for the PSCell, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources for the PSCell as specified in TS 38.331 [2].
When a PSCell is activated from a deactivated status, the interruption requirements for SCell activation/deactivation for inter-band DC/CA applies (Table 8.2.4.2.2-1).
When the NR PSCell belonging to SCG is activated or deactivated, if there is no active serving cell in the SCG, the interruption on LTE MCG can refer to clause 7.32.2.5 in TS 36.133.
When PSCell is activated or deactivated, the interruption requirements can refer to existing interruptions at activation or deactivation specified in clause 8.2.4.2.2 in TS38.133.
in [3] we have captured some of the proposed change.
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