[bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting # 99-e	R4-2110306
Electronic Meeting, May. 19-27, 2021

[bookmark: _GoBack]
Agenda item:	6.1.5.3
Source: 	Huawei, HiSilicon
Title: 	Discussion on SCell activation requirements for NR-U
Document for:	Discussion
1. Introduction
The interruption requirements for SCell activation for NR-U has been discussed for many meeting with slow progress. The latest status are captured in the WF [1]. We further provide our views in this paper on the remaining issues.
2. Discussion
The agreements and open issues in the last meeting are summarized as follows:
	General
Consider following scenarios for interruption requirements:
Case 1: For intra-band CA, where victims Cells are all within the same band with the SCell being activated.
Case 2: For inter-band CA, two cases to be considered:
Case 2a: Inter-band victim Cells only without intra-band victim Cells.
Case 2b: Inter-band victim Cells and intra-band victim Cells.
Intra-band CA
Proposals 1 (Huawei, HiSilicon, Apple, MTK):  For intra-band CA, up to 1+L interruption windows are allowed during SCell activation. The length of up to L interruption windows shall be extended considering the RF tuning.
Proposal 2 (Qualcomm Incorporated):  There is no need to specify additional RF re-tuning time or extend the interruption time because of DL LBT failure during intra-band SCell activation. No further clarification needed in the spec-text
Inter-band CA where victims on inter-band CCs and intra-band CCs interruptions and target SCell is unknown
Proposal 1: (Ericsson, ZTE Corporation, Apple, MTK, Huawei): Scenario with victims on inter-band CCs and intra-band CCs: more than one interruption can be allowed.
 Proposal 2 (Qualcomm Incorporated): A single interruption applies to any victim cell outside the band with the SCell being activated, irrespective of whether any already active SCell (intra-band w.r.t. the aggressor) is present or not. No further clarification is needed in the spec text.
Inter-band CA where victims on inter-band CCs only (no intra-band victim serving cells) target SCell is unknown
Capture in 38.133, the following RAN4 agreement from [R4-2103025]:
For unknown target SCell: 
Scenario with victims on inter-band CCs only (no intra-band victim serving cells): single interruption
 Inter-band CA regardless of whether the victim cell is on an intra-band or inter-band CC and target SCell is known
Single interruption applies, regardless of whether the victim cell is on an intra-band or inter-band CC when measureCycle ≤ 160 ms . For the case when known SCell with measureCycle > 160 ms, continue the discussion in 2nd round. 
FFS for the case when known SCell with measureCycle > 160 ms.




Firstly, the high level structures to organizing the interruption requirements are agreed as shown above. For intra-band CA, where there are victim CCs within the same band as the to-be-activated SCell, and additional RF tuning for AGC failures are need to avoid over long interruptions on the Cells in the same band.
As defined in the spec, there could be 1+L interruption windows for intra-band CA, where L is the number of interruption corresponding to the SMTC_MAX suffering DL LBT failure. Thus, the length for a single interruption of L interruption shall be extended considering the extra time for RF tuning.
During the last meeting, companies argued that the time for RF tuning after a failed AGC attempt could be absorbed within the SMTC window then there is no need to add the addition time for RF tuning. However, as explained in the last meeting, the duration of SMTC could range from 0.5 to 5 ms and the SMTC is based on the timing of SpCell which means the SSB could located anywhere within the window. So it cannot be guaranteed that there is always 0.5 ms margin available for UE to perform the RF tuning.
Proposal 1: For intra-band CA, up to 1+L interruption windows are allowed during SCell activation. The length of up to L interruption windows shall be extended considering the RF tuning.
Based on the Proposal 1, we propose the following text changes:
	Proposed changes:
8.3A.2
For intra-band CA, while the SCell being activated is known with measurement cycle equal to or smaller than 160ms, no more than one interruption window is allowed during SCell activation, and while the SCell being activated is unknown or known with measurement cycle greater than 160ms, up to 1+L interruption windows are allowed during SCell activation, where L = L2,1 for known SCell and L = L3,1  for unknown SCell. The length of up to L interruption windows are defined in Table 8.2.2.2.2-3. For a single interruption (L=0), interruption window length at SCell activation does not depend on DL CCA failures.
8.2.2.2.2

-	of up to the duration shown in table 8.2.2.2.2-3, if the active serving cells are in the same band as any of the SCells being activated or deactivated on a frequency carrier with CCA provided the cell specific reference signals from the active serving cells and the SCells being activated or deactivated are available in the same slot as defined in clause 8.3A.

Table 8.2.2.2.2-3: Interruption duration for SCell activation/deactivation for intra-band CA on the carrier with CCA
	[image: ]
	NR Slot length (ms)
	Interruption length (slots)

	0
	1
	2 + TSMTC_duration * 

	1
	0.5
	2 + TSMTC_duration * 

	2
	0.25
	4 + TSMTC_duration * 

	NOTE 1:	TSMTC_duration measured in subframes is
	- the longest SMTC duration among all above active serving cells and the SCell being activated when one SCell is activated;
	- the longest SMTC duration among all active serving cells in the same band when one SCell is deactivated.
NOTE 2:	 is as defined in TS 38.211 [6].






For case 2a, where there is no intra-band victim CCs, it is agreed that only single interruptions allowed. Then there is no need to further discuss the number of interruptions or the length of a single interruption anymore. The controversial part is case 2b when there is both inter-band victim CCs and intra-band victim CCs. For unknown case, most company agreed that more than one interruptions are allowed. As RF retuning after an AGC failure is allowed, then there must be multiple interruptions on inter-band victim CCs. Based in the assumption since Rel-15, the RF tuning will cause interruptions on both intra-band and inter-band CCs. Then we fails to see the reason why additional RF tuning is allowed but interruptions are not allowed. For known case, companies had different views on whether interruptions are allowed when the measurement cycle is larger than 160ms. Companies argue that the situation may not that severe compared to the completely unknown case. However, in the legacy requirements, the interruption on both inter-band and intra-band victim CCs are allowed as the AGC cannot be guaranteed. Then we prefer to differentiate the case when the measurement cycle is larger than 160 ms and smaller than 160ms. The proposed text are as follows:
	For inter-band CA 
· For any active cell in the same band with the SCell being activated, the interruption requirements (i.e. number of interruptions and starting point of an interruption) for intra-band CA apply.
· For any active cell outside the band with the SCell being activated when there is no active serving cell within the same band with the SCell being activated, no more than one interruption window is allowed during the SCell activation.
· For any active cell outside the band with the SCell being activated when there is active serving cell within the same band with the SCell being activated, up to 2*L+1 interruption windows are allowed during SCell activation, where L = L2,1 for known SCell with measurement cycle greater than 160 ms and L = L3,1  for unknown SCell. No more than one interruption window is allowed for known SCell with measurement cycle less than or equal to 160 ms



Proposal 2: For inter-band CA where victims on inter-band CCs and intra-band CCs interruptions and target SCell is unknown or when target SCell is known with measurement cycle larger greater than 160 ms, more than one interruptions are allowed.
3. Conclusions
Proposal 1: For intra-band CA, up to 1+L interruption windows are allowed during SCell activation. The length of up to L interruption windows shall be extended considering the RF tuning.
Proposal 2: For inter-band CA where victims on inter-band CCs and intra-band CCs interruptions and target SCell is unknown or when target SCell is known with measurement cycle larger greater than 160 ms, more than one interruptions are allowed.
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