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Introduction
[bookmark: _Hlk54120204]In RAN4#98-bis-e meeting, NR-U SCell activation requirements were further discussed and the following was captured in the WF[1].
· 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.

[bookmark: _Hlk54119975]The issue of multiple interruption windows for both intra-band and inter-band CA scenarios has been discussed in detail over multiple RAN4 meetings. It was agreed that multiple interruptions may be allowed because of AGC tuning during intra-band CA scenario while a single interruption is allowed for the case of inter-band CA. A particular case of inter-band CA, when there is an already activated SCell in the same band as the SCell being activated, was discussed in the last meeting which we would further address in this section.
Interruptions during SCell activation
Let’s first consider the case when there’s an intra-band victim cell and the SCell being activated is known. Regardless of the measurement cycle, there shouldn’t be any interruption on the inter-band victim cell as only fine AGC (DVGA) adjustment is needed when the measurement cycle > 160ms and the performance degradation is debatable. 

Observation 1. When the SCell being activated is known with a measureCycle  > 160ms, only fine AGC (DVGA) adjustment is needed. The performance degradation of the intra-band victim SCell is not significant and hence RF re-tuning is not justified at all.
Proposal 1. A single interruption applies during inter-band CA regardless of whether the victim cell is on an intra-band or inter-band CC when the target SCell is known.
Now, let’s consider the case of inter-band CA, when the target SCell is unknown and there is an intra-band victim SCell. It has been argued that the unsettled AGC may cause performance degradation on the intra-band victim cell and hence justifying the need to retune the RF. We think that the performance degradation is very much receiver implementation dependent and a smarter UE implementation must not be penalized with throughput degradation. Furthermore, the performance degradation, if any, would also depend on the frequency separation between the target and victim intra-band cells – non-contiguous cells should not encounter any performance degradation.
Another motivation provided in support of RF-retuning was to save power. We think that power savings over small durations do not account much and must not provide the basis to support RF-retuning

Observation 2. When the SCell being activated is unknown and there is an intra-band victim SCell – 
· The performance degradation of the intra-band victim cell is receiver implementation dependent,
· A smart UE must not be penalized with throughput degradation, not just on intra-band cells but also on, potentially many, inter-band cells,
· The performance degradation of the intra-band victim cell also depends on its frequency separation from the target cell – non-contiguous cells should not encounter any performance degradation
· Any power savings due to RF re-tuning are transient and are not acceptable for the throughput degradation caused by multiple interruptions on potentially many (intra/inter-band) cells 

With the above reasons, we think that RF re-tuning due to DL CCA failures do not add much value to the overall system and amounts to a significant throughput degradation and should not be considered in the requirements specification for SCell activation/deactivation.

Proposal 2. No need to consider RF retuning due to DL CCA failures in SCell activation/deactivation requirements.

Proposal 3. A single interruption applies to any victim cell outside the band with the (known or unknown) SCell being activated, irrespective of whether any intra-band victim cell is present or not and. No further clarification is needed in the spec text.

Conclusions
Observation 1. When the SCell being activated is known with a measureCycle  > 160ms, only fine AGC (DVGA) adjustment is needed. The performance degradation of the intra-band victim SCell is not significant and hence RF re-tuning is not justified at all.

Proposal 1. A single interruption applies during inter-band CA regardless of whether the victim cell is on an intra-band or inter-band CC when the target SCell is known.
Observation 2. When the SCell being activated is unknown and there is an intra-band victim SCell – 
· The performance degradation of the intra-band victim cell is receiver implementation dependent,
· A smart UE must not be penalized with throughput degradation, not just on intra-band cells but also on, potentially many, inter-band cells,
· The performance degradation of the intra-band victim cell also depends on its frequency separation from the target cell – non-contiguous cells should not encounter any performance degradation
· Any power savings due to RF re-tuning are transient and are not acceptable for the throughput degradation caused by multiple interruptions on potentially many (intra/inter-band) cells 

Proposal 2. No need to consider RF retuning due to DL CCA failures in SCell activation/deactivation requirements.

Proposal 3. A single interruption applies to any victim cell outside the band with the (known or unknown) SCell being activated, irrespective of whether any intra-band victim cell is present or not and. No further clarification is needed in the spec text.

References
[1] R4-2105700, "WF on NR-U RRM Core Requirements", Ericsson, RAN4#98bis-e April 2021


8

4


 


 


1


 


3GPP TSG


-


RAN WG4 Meeting #


9


9


-


e


 


R4


-


2111515


 


Online, 


19 


–


 


27 May


, 20


21


 


 


 


Agenda item:


 


6


.


1.


5


.


3


 


Source: 


 


Qualcomm Incorporated


 


T


itle:


 


 


Interruptions during


 


SCell activation


 


in NR


-


U


 


Document for:


 


Discussion


 


1.


 


Introduction


 


In 


RAN4#9


8


-


bis


-


e meeting, 


NR


-


U 


SCell activation requirements 


were


 


further


 


discussed and the following was 


captured 


in


 


the WF[1].


 


 


The issue of multiple interruption windows for both intra


-


band and inter


-


band CA scenarios 


has been


 


discussed in 


detail 


over multiple


 


RAN4 meetings. It was agreed that multiple interruptions may be allowed because of AG


C tuning 


during intra


-


band CA scenario while a single interruption is allowed for the case of inter


-


band CA. A particular case of 


inter


-


band CA, when there is an already activated SCell in the same band as the SCell being activated, was discussed in 


the la


st meeting which we would further address in this section.


 


·


 


General


 


o


 


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 vi


ctim Cells and intra


-


band victim Cells.


 


·


 


Intra


-


band CA


 


o


 


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 consider


ing the RF tuning.


 


o


 


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


 


o


 


Proposal 1: (Ericsson, ZTE Corporation, Apple, MTK, Huawei):


 


Scenario with victims on 


inter


-


band CCs and intra


-


band CCs: more than one interruption c


an be allowed.


 


o


 


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 fu


rther 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


 


o


 


Capture in 38.133, the following RAN4 agreement from [R4


-


2103025]:


 


§


 


For unknown target SCell: 


 


·


 


Sc


enario 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


 


o


 


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 2


nd


 


round. 


 


o


 


FFS for the case when know


n SCell with measureCycle > 160 ms.


 




   

1 

3GPP TSG - RAN WG4 Meeting # 9 9 - e   R4 - 2111515   Online,  19  –   27 May , 20 21       Agenda item:   6 . 1. 5 . 3   Source:    Qualcomm Incorporated   T itle:     Interruptions during   SCell activation   in NR - U   Document for:   Discussion   1.   Introduction   In  RAN4#9 8 - bis - e meeting,  NR - U  SCell activation requirements  were   further   discussed and the following was  captured  in   the WF[1].     The issue of multiple interruption windows for both intra - band and inter - band CA scenarios  has been   discussed in  detail  over multiple   RAN4 meetings. It was agreed that multiple interruptions may be allowed because of AG C tuning  during intra - band CA scenario while a single interruption is allowed for the case of inter - band CA. A particular case of  inter - band CA, when there is an already activated SCell in the same band as the SCell being activated, was discussed in  the la st meeting which we would further address in this section.  

   General   o   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 vi ctim Cells and intra - band victim Cells.      Intra - band CA   o   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 consider ing the RF tuning.   o   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   o   Proposal 1: (Ericsson, ZTE Corporation, Apple, MTK, Huawei):   Scenario with victims on  inter - band CCs and intra - band CCs: more than one interruption c an be allowed.   o   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 fu rther 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   o   Capture in 38.133, the following RAN4 agreement from [R4 - 2103025]:      For unknown target SCell:       Sc enario 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   o   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 2 nd   round.    o   FFS for the case when know n SCell with measureCycle > 160 ms.  

