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1. Introduction

In last RAN4 #86bis meeting, interruption length for inter-band activation/deactivation was agreed:
The following values are specified in 38.133 for inter-band activation/deactivation interruption
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	NR Slot length (ms)
	Interruption length slot

	
	
	Sync
	Async

	0
	1
	1
	2

	1
	0.5
	1
	2

	2
	0.25
	3

	3
	0.125
	5


In this contribution, we discuss the remaining issue on interruption.
2. Discussion
Currently interruption for intra-band CA addition/release and activation/deactivation are still TBD. The fundamental issue is about AGC adjustment. In some implementations UE can use one single RF chain to cover both E-UTRAN and NR bandwidth in intra-band contiguous scenario. In such implementation, when adding or activating an NR SCell, UE needs to adjust the LO and BW in order to cover both E-UTRAN and NR. Besides, UE also needs to adjust AGC level since the LO and BW have changed.
Regarding timeline for AGC settling, we assume for intra-band scenario UE could finish AGC adjustment in a shorter time compared with inter-band scenario. The reason is that for an inter-band unknown cell, UE has no idea on the power level on that frequency layer. In this case, UE needs to blindly try the AGC level, which may result in longer delay. However, for intra-band scenario, UE has some prior knowledge. It is likely that UE can start from the level which was used before the SCell is added/activated and settle down quickly, given that:

1) Each AGC level can cover up to more than 10dB input power, depending on UE implementation.

2) There should not be a significant power imbalance between E-UTRAN and NR for intra-band collocated EN-DC operation. Otherwise UE may not be able to use one signal RF chain with the same AGC level to receive signal from both eNB and gNB.
With above consideration, we propose 1*SMTC duration as the timeline for AGC settling for intra-band CA addition and activation.
As we all know the SMTC periodicity is quite long, which can be up to 160ms. Obviously, it is not suitable for UE to adjust its RF chain and wait such a long time for AGC adjustment. If the SMTC is configured by network, UE can smartly stay on the serving cell and do not adjust its RF chain until the beginning of SMTC. Thus the interruption can be limited within SMTC plus some margin, which allows UE to adjust its RF chain slightly in advance. The total interruption considering RF preparation and AGC settling on NR side can be X1 + SMTC duration, where X1 is the interruption length purely due to RF preparation as defined in TS38.133 for inter-band CA addition. Thus if considering both LTE and NR, the total interruption time for intra-band SCell addition in EN-DC should be max{[X1] slot + SMTC duration, 5ms}.
Proposal 1: total interruption time for intra-band SCell addition in EN-DC should be max{[X1] slot + SMTC duration, 5ms}, provided SMTC is configured.

Similarly, we can derived the interruption time for intra-band SCell activation in EN-DC using the same methodology.

Proposal 2: total interruption time for intra-band SCell addition in EN-DC should be max{[X2] slot + SMTC duration, 5ms}, provided SMTC is configured.
For the case where SMTC is not configured, UE has no idea when to adjust its RF chain since it doesn’t know when there is SSB transmitted from the target cell. The worst case is that UE could spends up to 160ms to finish this procedure. However, 160ms seems too long for SCell activation.
Observation 1: if SMTC is not configured, the interruption time can be up to 160ms for intra-band CA addition/activation.

It is not encouraged to have such long time in SCell activation delay. RAN4 should further investigate the possible solution to address this, e.g. by considering other signal for AGC adjustment and etc.
3. Conclusions
In this contribution we further discuss the interruption requirement for SCell addition and activation. After the discussion the following proposals are provided:
Proposal 1: total interruption time for intra-band SCell addition in EN-DC should be max{[X1] slot + SMTC duration, 5ms}, provided SMTC is configured.
Proposal 2: total interruption time for intra-band SCell addition in EN-DC should be max{[X2] slot + SMTC duration, 5ms}, provided SMTC is configured.
Observation 1: if SMTC is not configured, the interruption time can be up to 160ms for intra-band CA addition/activation.
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