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1 Introduction
In RAN2#109e meeting, the following decisions on stopping SRS in dormant SCell were made [1]:

· SRS transmission (including aperiodic SRS, semi-periodic SRS and periodic SRS) is not supported in case the the DL BWP is switched to dormant BWP. This point will be included in the RAN1 LS to allow issues checking.

· The UE should stop all the UL behavior in case the DL BWP is switched to dormant BWP, i.e. stop any UL transmission, suspend any configured uplink grant Type 1, clear any configured uplink grant of configured grant Type 2 in the dormancy SCell. This point will be included in the RAN1 LS to allow issues checking.

· No UL dormant BWP is defined, and the UL behaviour is specified in TS38.321 in case the DL BWP is switched to dormant BWP.

In R2-2002222, LS on dormant BWP configuration and related operation to RAN1 and RAN4, RAN2 decision on stopping SRS for dormancy SCell is clearly explained and inquiries are raised to RAN1:
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 SRS transmission, RAN2 concluded that SRS transmission is not supported in case the the DL BWP is switched to dormant BWP. 

Q 3: whether there are 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?
As RAN1 will discuss the SRS in dormancy issue during this meeting, in this paper, we would like to share more information based on the study by our RAN1/4 colleagues regarding to SRS impact to state transition latency, power saving and beam management. Hopefully, the additional information can assist RAN2 to take proper follow up actions on this issue.
2 Discussion
2.1 Further observations on SRS impact
Our companion Tdocs to RAN1/4 [2][3] studied the different scenarios in which dormancy SCell(s) is configured. The study demonstrates that there are scenarios without the SRS transmission in the dormant Scell, the TA for the SCell can be lost in the dormancy state. TA maintenance relies on UL transmissions from at least one of the cells in the TA group (TAG). Given most consistent and reliable UL transmission is SRS, the TA maintenance largely relies on SRS which can be for non-dormant cell or dormant cell in the TAG. If SRS is supported at dormant BWP, it can also be used for more accurate TA maintenance of the UE at the dormant Scell. However, in the scenarios where the TA tracking and estimation rely on SRS for the dormancy SCell, stopping SRS in dormancy will introduce significant delay during the dormancy to non-dormancy transition for TA recovery. [2] provides states transition delay comparison:
Table 1 Estimated transition latency (unit: millisecond)
	
	DCI
	Activation command
	RF tuning
	AGC setting
	CQI report
	Random access for TA command
	Margin
	Sum

	Scenario 1, no RACH; or Scenario 2
	1
	-
	1
	1
	2
	-
	1
	6

	Scenario 1 + RACH
	1
	-
	1
	1
	2
	4~9
	1
	10~15

	Activation, no RACH
	0
	1
	3


	1~5 (smtc2=5)
	2
	-
	2
	9~13

	Activation + RACH
	0
	1
	3


	1~5 (smtc2=5)
	2
	4~9
	2
	13~22


Table 1 shows that in case of the TA for SCell is lost in the dormancy, the TA recovery has to be conducted via RACH during the dormancy to non-dormancy transition and the state transition time is significantly increased. In this case, the dormancy state lost its latency advantage over the deactivated state. 

Observation 1: The out-of-dormancy transition latency can be significantly prolonged in the scenarios where stopped SRS transmissions cause the loss of TA.
The majority companies believe the CSI measurement and report (i.e., UL report scheduled by PSCell) for the dormant SCell is required. The CSI report is critical for the network to estimate the DL channel quality and ensure the most efficient DL scheduling and transmission immediately upon the dormancy to nondormancy activated transition. [2] indicated that SRS can help the network obtaining the full MIMO channel information to make a good decision on when/whether to instruct the dormant SCell to transition out of dormancy and receive PDSCH in an efficient MIMO transmission scheme.
Comparing the CSI report for DL, SRS serves the similar purpose in UL for the network to obtain the UL channel quality estimation. For UL, [2] demonstrated that UL CSI should be maintained via SRS. SRS on another (non-dormant) serving cell does not provide sufficient UL channel information about the dormant SCell due to frequency selectivity. Therefore, without SRS the network can have little information about UL CSI of the dormant SCell. As a result, the network is not able to make a good decision on when/whether to instruct the dormant SCell to transition out of dormancy. After the SCell leaves dormancy, due to inaccurate UL CSI the UE may have to use more power to perform the UL transmissions.
Observation 2: Stopping UL transmissions causes lack of DL/UL CSI necessary for efficient network/UE operations.
The impact of SRS to UL beam management is discussed in [2]. When the UL transmissions of a dormant SCell are completely turned off, the analysis on the impact in different scenarios are shown in the following table:

Table 2 Scenarios and analysis for UL beam management
	
	With UL/DL beam correspondence
	Without UL/DL beam correspondence

	Scenario 1 (non-shared RF/PA)
	Scenario 1a:

UL beam management of the dormant SCell can be based on DL beam management of the same cell
	Scenario 1b:

UL beam management of the dormant SCell cannot be supported

	Scenario 2 (shared RF/PA)
	Scenario 2a:

UL beam management of the dormant SCell can be based on DL beam management of the same cell and/or UL beam management of a non-dormant cell sharing the same RF
	Scenario 2b:

UL beam management of the dormant SCell can be based on UL beam management of a non-dormant cell sharing the same RF


Clearly, Scenario 1b has UL beam management issue if the UL signals are all stopped for a dormant SCell.

Observation 3: With stopped UL transmission during dormancy, UL beam management issue exists if the dormant SCell does not share RF/PA with a non-dormant serving cell and UL/DL beam correspondence does not hold.

Based on the above observations from RAN1 perspective, we see that in certain scenarios stopping SRS in dormancy can have big negative impact to the state transition latency and other quality performance. UE transmission of SRS in a SCell is an existing function. RAN2 should be prudent to make change on an existing Rel-15 function and pending the further action before the impact is clear from the RAN1 feedback to the RAN2 LS. 
Proposal 1: RAN2 should be prudent on stopping SRS in dormancy and pending further action for the change before RAN1 feedback is received.
3 Conclusions
Based on the above discussion, we have the following:
Observation 1: The out-of-dormancy transition latency can be significantly prolonged in the scenarios where stopped SRS transmissions cause the loss of TA.

Observation 2: Stopping UL transmissions causes lack of DL/UL CSI necessary for efficient network/UE operations.
Observation 3: With stopped UL transmission during dormancy, UL beam management issue exists if the dormant SCell does not share RF/PA with a non-dormant serving cell and UL/DL beam correspondence does not hold.

Based on the above observations, we propose:

Proposal 1: RAN2 should be prudent on stopping SRS in dormancy and pending further action for the change before RAN1 feedback is received.
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