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[bookmark: _Ref129681832]In the LS R4-2003371 (R2-2002381) [1], RAN2 asked RAN1/RAN4 several questions on dormant BWP configuration and related operation. 
The questions provided in this RAN2 LS are roughly categorized as follows: 1) UL behaviour issue, specifically dormant BWP SRS/CSI issue, as in Q3; 2) beam management issues, specifically BFR issues, as in Q2 and Q6; 3) issues related to several types of configured BWPs, as in Q4, Q5, and Q7; and 4) TCI configuration issue, as in Q1.  
Several of these questions are targeted to RAN1. However, Q3 is particularly relevant to ongoing RAN4 RRM requirements discussion.  This contribution provides some analysis and considerations regarding Q3 before drafting a further Reply LS to [1].  
Discussion
A brief note on SCell dormancy, based on the developments so far: SCell dormancy for a UE is defined as the state where the UE does not monitor PDCCH of an activated SCell, while maintaining other functionalities such as CSI measurements/reporting on the SCell. The dormancy of the SCell is achieved via BWP switching mechanism, i.e., a dormant BWP is configured to a SCell, and if the UE switches to that dormant BWP, the SCell enters dormancy, and if the UE switches to a non-dormant BWP, the SCell leaves dormancy. So in that sense, dormant BWP and dormant SCell are 1-to-1 corresponding to each other.
UL behavior issue (Q3 in LS) 
In the LS R4-2003371 (R2-2002381) [1], Q3 is as follows:
	Supporting of AP CSI trigger and reporting for dormant BWP is discussed in RAN2, RAN2 concluded that the AP CSI is not supported due to UE power saving concern.
For supporting of (periodic, semi-persistent, aperiodic) SRS transmission, RAN2 concluded that SRS transmission is not supported in case the DL BWP is switched to dormant BWP. 
Q 3: Are there any issues due to RAN2 agreements on CSI reporting and SRS transmission, i.e. not support aperiodic CSI reporting for dormant BWP and not support SRS transmission on dormant BWP?



Some of the conclusions in LS have significant impact to RAN1 physical layer specifications as well as to ongoing RAN4 RRM requirement discussions. Below we provide some RAN4 impact analysis w.r.t Q3 and how to respond to this LS.

Impact to RAN4 RRM requirements:
In RAN4#94e meeting, the WF R4-2002238 [2] was agreed. The dormancy BWP switching delay requirements and UE interruption requirements for a UE in dormancy SCell are under discussion – including reusing some of the current BWP switch delay and interruption requirements for Type 1 and Type 2 UE in 38.133.  For some scenarios, companies are encouraged to study if it is possible to achieve shorter switching delay and interruption requirements.
From the architecture perspective, there are two main scenarios to be considered, depending on whether the dormant SCell shares RF/PA with a non-dormant serving cell or not: 
· Scenario 1, in which the dormant SCell has a separate RF/PA with any non-dormant serving cell, power saving is possible when the RF/PA is completely turned off, however TA maintenance,  UL beam management, low-latency transition, and UL PC,  become challenging. With issues in UL TA and PC, sounding performance after leaving dormancy is impaired, causing degradation of DL full MIMO CSI acquisition capability and therefore DL throughput performance.
· Scenario 2, in which the dormant SCell shares RF/PA with a non-dormant serving cell, can easily maintain its TA and perform UL beam management, but the shared RF may prevent significant power saving being achieved as the UE cannot turn off the RF/PA. 
Such scenario-based analysis clearly shows that there is a flaw with the energy-saving argument in stopping all UL transmissions.   Existing mechanisms, e.g., SCell deactivation, WUS, DRX, are more suitable for UE power saving purposes.  
Moreover, the stopping of all UL transmissions may have considerable impact on out-of-dormancy transition time. Various aspects related to how a dormant SCell operates rely some of the current discussions in RAN4 such as dormancy BWP switching delay and UE interruption requirements, and also on the underlying hardware/PA/RF. More critically, the design according to the RAN2 LS may significantly prolong the interruption at least in some cases. The exact impact due to above RAN2 decision to BWP switching delay and interruption require RAN4 consideration. There is a possibility that for those cases with prolonged interruption the out-of-dormancy transition latency becomes comparable to the SCell activation transition latency, rending the dormancy mechanism inferior to activation/deactivation mechanism. Thus, we believe RAN4 involvement is necessary, which has not been done. 
In companion contributions submitted to RAN2 [3] and RAN1 [4], we also provide discussions from the aspects of RAN2/1 related to this issue. 
To summarize, we have the following observation:
Observation 1: There are significant issues with the conclusions related to Q3:
With all UL transmission stopped on a dormant BWP:
· DL full MIMO CSI and UL CSI become unavailable, 
· UL TA, UL PC, and UL beam management may be impacted,
· Network decisions on when/whether to leave dormancy and on UL/DL scheduling after leaving dormancy are negatively affected,
· DL/UL throughput performance degradation after leaving dormancy arises, and
· Power saving benefit is questionable.

As the RAN2 conclusion regarding stopping all of UL transmissions may have considerable impact on transition from non-dormancy to dormancy, RAN4 may be well positioned to study the impact.  Ongoing RAN4 RRM requirements discussion is appropriate place to conduct analysis and provide reply to RAN2.
[bookmark: _GoBack]Proposal 1:  As the RAN2 conclusion regarding stopping all of UL transmissions may have considerable impact on transition from non-dormancy to dormancy, RAN4 should study the impact as part of the ongoing RRM requirements discussion and how it affects dormancy behavior and reply to RAN2. 

WID objective and maintaining the usefulness of dormant BWP feature
It is instrumental to revisit the objective for Rel-16 DC-CA enhancements and past RAN1/2 agreements:
· Efficient and low latency serving cell configuration/activation/setup: Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission. [RAN2, RAN1, RAN4, RAN3]
· This objective applies to MR-DC, NR-NR DC and CA
· The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode

RAN1 Agreements:
· From RAN1 perspective, L1 based mechanism for transitioning between ‘dormancy-like’ and ‘non dormancy-like’ behavior on activated Scells can be supported
· [bookmark: _Hlk36759985]‘dormancy-like’ => sparse/no PDCCH monitoring on activated Scell while maintaining CSI measurements/reporting 
Agreements from RAN2 #107bis

· Based on RAN1/RAN4 reply LS, introduce ‘dormancy’ behaviour for NR SCell, i.e. the UE stops monitoring PDCCH on SCell but continue performing CSI measurements, AGC and beam management, if configured. 
This work item (Rel-16 MR-DC/CA) is about “Minimizing signalling overhead and latency”. Though saving power can be a factor for consideration, what is more important for this work item should be to ensure “dormancy to non-dormancy transition” to be more efficient and of low latency. It seems questionable that stopping UL transmission during dormancy is within the scope of this WI at all, and unclear how stopping UL transmission can help “Minimizing signalling overhead and latency”. To ensure an efficient and low-latency “dormancy to non-dormancy transition”, it is necessary to maintain CSI measurements/reporting, and hence UL transmissions on the SCell configured during non-dormancy should still be maintained except for those directly affected by no monitoring of PDCCH during dormancy. 
Additionally, SRS is part of the mechanism for DL/UL CSI maintenance, and thus stopping SRS is contradicting with existing agreements of maintaining CSI. Therefore, the discussion of stopping all UL transmissions seems to be out of scope of the WI, conflicting with the WI objective of “Minimizing signalling overhead and latency”, and conflicting with past agreements to maintain CSI measurement and reporting.
SCell dormancy is controlled by BWP switch. Leaving SCell dormancy to non-dormancy is done by BWP switch which is received on PCell.  If the BWP switching delay is longer, in the order of SCell activation, SCell dormancy feature may not be used as frequency by the network, thus risking the usefulness of this dormancy feature.  
Observation 2: Stopping all UL transmissions for power saving seems to be out of the scope of the WI and even conflict with the objective of “Minimizing signalling overhead and latency” and risking the usefulness of the dormant BWP feature.

Conclusion
This contribution provides some analysis and considerations in drafting a Reply LS to R4-2003371.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Observation 1: There are significant issues with the conclusions related to Q3:
With all UL transmission stopped on a dormant BWP:
· DL full MIMO CSI and UL CSI become unavailable, 
· UL TA, UL PC, and UL beam management may be impacted,
· Network decisions on when/whether to leave dormancy and on UL/DL scheduling after leaving dormancy are negatively affected,
· DL/UL throughput performance degradation after leaving dormancy arises, and
· Power saving benefit is questionable.

Proposal 1:  As the RAN2 conclusion regarding stopping all of UL transmissions may have considerable impact on transition from non-dormancy to dormancy, RAN4 should study the impact as part of the ongoing RRM requirements discussion and how it affects dormancy behavior and reply to RAN2. 
Observation 2: Stopping all UL transmissions for power saving seems to be out of the scope of the WI and even conflict with the objective of “Minimizing signalling overhead and latency” and risking the usefulness of the dormant BWP feature.
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