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Introduction
RAN4 has managed to finalize the core requirements related to the direct activation delay. Agreement related to the FR1 SCell known condition and measurement condition for direct SCell activation at SCell addition and Handover.
One open issue remains open in [3] which we discuss in this paper. 

Discussion
One issue was left open for RRM core requirements for direct Scell activation: Measurement period threshold value for requirement branching in NR FR1 (Issue 1-3-1). The option on the table are:
· Option 1: Increase the measurement period threshold for Direct SCell activation in FR1 from 1280ms to [5]s.
· Option 2a: Use threshold [2560ms]xCSSFinter for Direct SCell activation in FR1. 
· Option 2b: Use the threshold [1280ms]×CSSFinter for Direct SCell activation in FR1. 
· Option 3: Do not use a threshold in the Direct SCell activation delay requirement. Always assume the longer activation procedure (TFirstSSB_MAX + Trs + 5ms) is needed.
· Option 4: Keep agreement in RAN4#98-bis-e unchanged, i.e. use [1280ms] for Direct SCell activation in FR1
· Option 5 (added during 2nd round GTW session):
· Case 1: Activation delay for an SCell which was a deactivated SCell prior to e.g. HO and now target for the direct SCell activation.
· Reuse requirements in 8.3.2
· Case 2: Other cells (i.e. cells which were not deactivated SCell prior to being target SCell in the direct activation)
· If the SCell is known and belongs to FR1, TCSI_Reporting is specified in clause 8.3.2 and Tactivation_time is defined as:
· TFirstSSB+ 5ms, if the measurement period is equal to or smaller than [1280]ms. 
· TFirstSSB_MAX + Trs + 5ms, if measurement period is larger than [1280]ms.

use the agreed 5ms known condition as argument why the measurement period should be 5ms as well (otherwise we have misaligned requirements)
re-state the proposal from last meeting – important to ensure known condition to ensure fast activation for the benefit of the UE and network.

SCell known condition for direct activated NR FR1 SCell
In the last meeting RAN4 agreed to remove the [] for the known SCell conditions and they are now defined as:
The SCell is known provided the following conditions are met for the SCell: 
- During the last 5 seconds before the reception of the direct SCell configuration command: 
- the UE has sent a valid measurement report for the SCell being directly activated, and 
- the SSB measured remains detectable according to the cell identification conditions specified in sections 9.2 and 9.3, 
- the SSB measured during the period equal to 5 seconds also remains detectable during the SCell activation delay according to the cell identification conditions specified in clause 9.2 and 9.3.  
Otherwise, the SCell is unknown.
This is the same as in LTE the core requirements including direct SCell activation. Different from LTE, NR does not have RS continuously allocated but only – when assuming SSB – e.g. every 20ms. Additionally, RAN4 conditioned the activation time, Tactivation_time, on the measCycleSCell. However, for a cell being configured as Direct SCell in activated state, such cell may not have had a configured measCycleScell prior to being configured. Based on this RAN4 decided to change the condition such that the requirements would be general and apply for:
1. direct activation of a cell not having been measured using measCycleScell
· A cell being direct activated which has not been measured according to measCycleScell could be a cell measured and reported according to normal inter-frequency measurements requirements.
2. direct activation of a cell having been measured using measCycleScell
· A cell being direct activated which has been measured according to measCycleScell could be an intra-frequency neighbor cell measured and reported on a serving layer (CC) with a deactivated SCell.
For the 1st case, RAN4 already have defined suitable and applicable requirements and they should not be changed as nothing is broken. Hence, baseline RAN4 requirements shall not be changed due to a missing case for Direct SCell activation.
Revert the change related to baseline SCell activation delay in section 8.3.2 made in RAN4#99.
For the missing case identified by RAN4 (case 1), RAN4 need to define suitable requirements accounting that such cell activation delay cannot rely on measCycleSCell.
Define direct activation delay requirements for a direct activated cell not having been measured using measCycleScell
Next, we look at how we suggest defining direct activation delay requirements for a cell which has not been measured using measCycleScell prior to being direct activated.

Tactivation_time for Direct activated NR FR1 SCell
In RAN498bis meeting RAN4 agreed:
If the SCell is known and belongs to FR1, TCSI_Reporting is specified in clause 8.3.2 and Tactivation_time is defined as:
-	TFirstSSB+ 5ms, if the measurement period is equal to or smaller than [1280ms].
-	TFirstSSB_MAX + Trs + 5ms, if measurement period is larger than [1280]ms. 
RAN4 should consider two cases:
· Target SCell has been measured with inter-frequency measurement and measurement period
· Target SCell has been measured by a deactivated SCell and measurement period
If looking at normal inter-frequency measurement period for FR1:
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, 8  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(8*1.5)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	8  DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.



Assuming typical SMTC of 20ms, and MGRP of 40ms this would for the best case when CSSF=1 in No DRX give a measurement period of 600ms assuming 1 carrier is measured.
In case DRX is in use the delay in many cases increases. Assuming same setting as in No DRX case and DRX of 80ms the measurement period equals 960ms.
Any larger DRX cycle, e.g. 160ms, would lead to a measurement period larger than 1280ms after which the activation delay is increased. This means, in order to keep the direct SCell activation delay short the network would have to use optimize the UE configuration such the inter-frequency measurement period of the target cell is below 1280ms. This can of course have negative impact on the overall UE power consumption. Hence, we suggest increasing the 1280ms to match the number used for known SCell (i.e. 5 seconds).

Looking at the measurement periods for a deactivated SCell are:
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	5 x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	5 x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	5 x max(measCycleSCell, DRX cycle) x CSSFintra



where measCycleSCell can be configured as:
measCycleSCell ENUMERATED {sf160, sf256, sf320, sf512, sf640, sf1024, sf1280}
for this case, if the network would want to keep the measurement period below the 1280ms to ensure short direct activation delay, the network would not be able to use a measCycleSCell larger than 256ms for when no DRX is in use. If DRX is used it is most likely the used DRX cycle cannot be larger than 160ms as it would otherwise lead to that the measurement period would be larger than 1280ms (1.5*160*5). This is of course a network configuration option – however, also for this case it can have negative impact on the UE power consumption.
Based on above we propose:
Increase the measurement period threshold used for Tactivation_time for direct NR FR1 SCell activation from 1280ms.
RAN4 to define the measurement period threshold equal 5 seconds.

As discussed above and in RAN4#99, the only missing case in the RAN4 requirements was for the direct activated SCell activating a cell which has NOT been measured using measCycleScell (but normal inter-frequency measurements). To make UE requirements for this missing case (and not change the legacy requirements which are not broken) option 5 was suggested in last meeting. Option 5 does account the split discussed, cover the missing scenario while not changing the legacy requirements. Option 5 with some changes are listed next with changes in highlight:
· Option 5 (added during 2nd round GTW session):
· Case 1: Direct Activation delay for a cell on a CC which has been measured using measCycleSCell prior to the direct SCell activation.
· Reuse requirements in 8.3.2
· Case 2: Other cells (Direct activation delay for a cell which has not been measured using measCycleSCell prior to the direct SCell activation.)
· If the SCell is known and belongs to FR1, TCSI_Reporting is specified in clause 8.3.2 and Tactivation_time is defined as:
· TFirstSSB+ 5ms, if the measurement period is equal to or smaller than [1280]ms. 
· TFirstSSB_MAX + Trs + 5ms, if measurement period is larger than [1280]ms.
This option would ensure that RAN4 cover the missing scenario for direct SCell activation while not changing legacy requirements which are not broken. Based in this we believe that RAN4 need to adopt option 5 (and revert earlier changes of fully functional requirements back to original).
RAN4 to agree on option 5.
Additionally, we suggest changing [1280]ms to [5]s in option 5.

Conclusion
In this paper we discuss the final core requirements related to the direct activation delay. 
1. Revert the change related to baseline SCell activation delay in section 8.3.2 made in RAN4#99.
Define direct activation delay requirements for a direct activated cell not having been measured using measCycleScell
Increase the measurement period threshold used for Tactivation_time for direct NR FR1 SCell activation from 1280ms.
RAN4 to define the measurement period threshold equal 5 seconds.
RAN4 to agree on option 5.
We have also provided a DraftCR capturing the proposals [4].
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