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1. Introduction

In RAN2#113bis meeting, there are 16 papers under the section of 8.2.2.2. This contribution aims to provide a summary of UE behaviour discussion after SCG deactivation for this section.
8.2.2.2
UE measurements and reporting in deactivated SCG

This agenda item may use a summary document (decision to be made based on submitted tdocs).

Including discussion on what UE does when the SCG is deactivated: Does UE do RRM/RLM measurements when the SCG is deactivated? If RLM is used, what is UE behaviour if SCG RLF occurs? How does UE handle TAT when SCG is deactivated? Does UE need to perform L1 measurement (as configured by CSI-MeasConfig) and/or beam monitoring (as configured by RadioLinkMonitoringConfig) when the SCG is deactivated, and is associated reporting needed?

[1] R2-2102749
Considerations on RLM during SCG deactivation
KDDI Corporation
discussion
Rel-17

[2] R2-2102872
UE behavior when SCG is deactivated
vivo
discussion
Rel-17
LTE_NR_DC_enh2-Core

[3] R2-2102897
UE measurements and reporting in deactivated SCG
OPPO
discussion
Rel-17
LTE_NR_DC_enh2-Core

[4] R2-2103036
Discussion on UE behaviour when SCG is deactivated
ZTE Corporation, Sanechips
discussion
Rel-17
LTE_NR_DC_enh2-Core

[5] R2-2103107
UE Behavior in Deactivated SCG
CATT
discussion
Rel-17
LTE_NR_DC_enh2-Core

[6] R2-2103275
Measurements for deactivated SCG
Nokia, Nokia Shanghai Bell
discussion
Rel-17
LTE_NR_DC_enh2-Core

[7] R2-2103398
UE behavior when SCG is deactivated
Lenovo, Motorola Mobility
discussion
Rel-17

[8] R2-2103569
UE Measurement Aspects in SCG Deactivation
LG Electronics
discussion
Rel-17
LTE_NR_DC_enh2-Core

[9] R2-2103682
Measurements and maintenance of UL synch with a deactivated SCG
InterDigital
discussion
Rel-17
LTE_NR_DC_enh2-Core

[10] R2-2103808
UE measurements and reporting in deactivated SCG
Ericsson
discussion
Rel-17
LTE_NR_DC_enh2-Core

[11] R2-2103885
TA Maintenance and other UE actions in SCG deactivated state
Apple
discussion
Rel-17
LTE_NR_DC_enh2-Core

[12] R2-2103893
UE measurements and reporting in deactivated SCG
Qualcomm Incorporated
discussion
Rel-17

[13] R2-2103913
UE assistance information use case for SCG deactivation
Convida Wireless
discussion
Rel-17
LTE_NR_DC_enh2-Core

[14] R2-2103978
UE behaviour in deactivated SCG
Huawei, HiSilicon
discussion
Rel-17
LTE_NR_DC_enh2-Core

[15] R2-2104124
Discussion for UE behaviour in deactivated SCG
SHARP Corporation
discussion
Rel-17
LTE_NR_DC_enh2-Core

[16] R2-2104160
UE behavior during SCG deactivation
MediaTek Inc.
discusstion

There are also 12 papers under AI 8.2.2.3 and 1 paper under AI 8.2.2.1 to discuss whether RACH after SCG activation should be performed. Only RACH issue part will also be summarised in this paper. 
[17] R2-2102873
Activation of deactivated SCG
vivo
discussion
Rel-17
LTE_NR_DC_enh2-Core

[18] R2-2102899
Open issues for activation of deactivated SCG
OPPO
discussion
Rel-17
LTE_NR_DC_enh2-Core
[19] R2-2103035
Activation and deactivation of SCG
ZTE Corporation, Sanechips
discussion
Rel-17
LTE_NR_DC_enh2-Core

[20] R2-2103108
Considerations on Activation of Deactivated SCG
CATT
discussion
Rel-17
LTE_NR_DC_enh2-Core

[21] R2-2103251
Discussion on UE behavior when SCG is deactivated
Spreadtrum Communications
discussion
Rel-17
LTE_NR_DC_enh2-Core

[22] R2-2103399
Discussion on SCG activation
Lenovo, Motorola Mobility
discussion
Rel-17

[23] R2-2103504
Issues on SCG activation procedure
NEC
discussion
Rel-17
LTE_NR_DC_enh2-Core

[24] R2-2103570
Acrivation and Deactivation on SCG
LG Electronics
discussion
Rel-17
LTE_NR_DC_enh2-Core

[25] R2-2103809
SCG activation procedures
Ericsson
discussion
Rel-17
LTE_NR_DC_enh2-Core

[26] R2-2103895
Activation of deactivated SCG
Qualcomm Incorporated
discussion
Rel-17

[27] R2-2104164
UE behaviour upon SCG activation
MediaTek Inc.
discussion

[28] R2-2104231
Considerations on reactivating SCG
Intel Corporation
discussion
Rel-17
LTE_NR_DC_enh2-Core

[29] R2-2103153
Access handling with TAT in SCG fast activation
Futurewei
discussion
Rel-17
LTE_NR_DC_enh2-Core
Note: Some open issues are not summarized because they are not urgent to make agreements, e.g combination of CPAC and SCG deactivation.
2. Discussion on UE behaviour after SCG deactivation
Issue 1: TA maintaining after SCG deactivation and RACH procedure due to SCG activation command?

In last RAN2 meeting, whether RACH should be performed or not is discussed, and some companies think it is up to TA timer is running or not. However, some companies think the TA timer should stop when SCG is deactivated.

Q1: Whether the TA timer of PSCell is kept running or stop when SCG deactivation is received?

In [1][2][5][6][9][11][12][14][15][22], companies propose to keep TA timer running and think it is beneficial to reduce the delay of SCG activation. In [4], company proposes that TA timer is running or stop based on network configuration. In [3][16], companies propose to stop TA timer if SCG deactivation command is received, because the TA timer is not enough to determine the TA validity. In [11], company also think the network can configure the TA is always valid, e.g. in a small cell.
Proposal 1: TA timer of PSCell is keep running after SCG deactivation, if TA timer is running.
In [3], company mentions that TA timer maintaining for sTAG and pTAG cases and propose that TA timer for sTAG should stop after SCG deactivation due to all SCells will be deactivated as RAN2 agreed.
Proposal 2: TA timer for sTAG should stop after SCG deactivation.
Q2: Whether UE perform RACH to get UL sync after TAT timer expiries?

In [6][12][15], companies propose that UE does not need to perform any procedure, e.g. RACH, to maintain UL timing alignment with SN if TA timer expires. If RACH is performed when TA timer expires, it will cause frequent RACH procedure and more UE power consumption. In [1], company propose to perform RACH after the TA timer expire after SCG deactivation due to the delay concern. In [9], company proposes that it is up to network configuration to determine whether RACH is performed or not if TA timer expires. 
Proposal 3: UE does not need to perform any procedure, e.g. RACH, to maintain UL timing alignment with SN if TAT timer expires.
Q3: Whether UE should perform RACH procedure after SCG deactivation if TA timer is running?
In [4][6][12][14][17][20][22][23][24][25][26][28][29], companies discuss the RACH should be performed for SCG activation if there is no valid TA and it is also a common understanding if proposal 1 is agreed.

In [10][14]24[25][28][29], companies also think if there is BFD declare and the RACH should also be performed even if the TA timer is running and it also means that BFD declare is also a condition to trigger RACH. Whether BFD will trigger RACH is related TA timer stop condition due to BFD and this part will be discussed in issue 2.
In [17][25], companies think if ReconfigurationWithSync is provided by network (SN), RACH to PSCell is also should be performed.
In [18][27], companies propose RACH should be always performed due while SCG is activated.
Proposal 4a: Upon SCG activation, if TA timer of the PSCell has already expired or stop, UE performs RACH on the PSCell to obtain UL timing information.
Proposal 4b: RAN2 is kindly asked to discuss whether providing ReconfigurationWithSync by SN is a condition to trigger RACH even if TA timer is running.
Q4: Whether RACH should be performed after each PSCell change during SCG deactivation?
In [6][18][19][23], company proposes that when deactivated SCG is changed it does not seem useful to initiate RACH. But only initiate when the SCG needs to be activated. In [21][22], companies propose that RACH is always performed upon PSCell change.
Proposal 4c: RAN2 confirms that when deactivated SCG PSCell is changed UE does not initiate RACH until there is need to activate SCG.

Issue 2: BFD/BFR and RLM on PSCell after SCG deactivation
For RLM support for SCG deactivation, in [2][3][5][8][10][12][14][15], companies propose to support RLM for deactivation SCG on PSCell due to SCG activation delay concern and legacy SCGFailureInformation message can be reused after RLM is detected. In [7][11][16], companies propose not to support RLM because RRM measurement results is sufficient to evaluate the PSCell coverage.

Proposal 5: RLM is supported after SCG deactivation and legacy SCGFailureInformation message and reporting procedure can be reused after RLM is detected.
In [1][5][8][9][10][12][14][15], companies propose to support BFD after SCG deactivation. If none of BFD, beam management, CSI are supported, UE always requires random access upon SCG activation which increases the activation delay even if the TA timer is running. BFD on top of already agreed RRM measurements for deactivated SCG is not expected to be very costly in terms of UE power consumption. In [2][3][7][11][16], companies propose not to support BFD after SCG deactivation due to UE power consumption concern and doubt the necessary of BFD due to no data activity. Some companies also think that RRM measurement can compensate the absence of BFD.
Proposal 6: RAN2 is kindly asked to discuss whether BFD is supported or not after SCG deactivation.
If proposal 6 is agreed, then what is the UE behaviour after BFD?

In [5][10][12], companies discuss the UE behaviour after BFD is detected for SCG deactivation and all three companies think UE should report BFD occurrence to SCG via MCG. At the same time, the L1 measurement results, beam measurement results will be reported to the network and network indicates the active TCI state to perform BFR without triggering RACH. One company further proposes to reuse SCGFailureInformation message.
Proposal 7: If Proposal 6 is agreed, when BFD is declared, the UE will stop BFD and report BFD occurrence to SCG via MCG. FFS which RRC message and what will be included in the RRC message.
Whether the TAT will stop due to BFD/RLM is detected?

In [1], company proposes the TA timer should stop due to BFD. Since there is no hurry to initiate a random access to the SCG if there is no DL/UL transmission, the UE can also wait to do a random access until the SCG activation command is received. In [12], company proposes that TA timer does not stop if running when BFD or RLM is detected and the company thinks that stopping the TA timer should not be coupled with detection of BFD or RLM.
Proposal 8: RAN2 is kindly asked to discuss whether the TA timer will stop due to BFD/RLM detection.
In [10][14], companies mentioned that If the SCG is to be activated and TA timer is still running and BFD was not declared, the UE activates the PSCell without random access. Otherwise, RACH procedure is necessary. In [10][14]24[25][28][29], companies also think if there is BFD declare and the RACH should also be performed even if the TA timer is running and it also means that BFD declare is also a condition to trigger RACH. If proposal 8 is agreed, then proposal 4a is enough to cover that RACH is only performed when TA timer is running, and BFD is not declared.

Issue 3: CSI measurement and report
In [2][8][9][15], companies propose to support CSI measurement to allow the faster activation of the SCG. In [3][7][12][16], companies propose not to support CSI measurement due to power consumption and complexity for CSI report. To support CSI report, one way is via MCG and another way is via PUCCH of SCG. In [7][14] companies propose not to support PUCCH in deactivated SCG. In [8][9][14], companies mentioned that CSI report is an issue for deactivated SCG, e.g. to support CSI report via SCG PUCCH, UE needs to maintain UL timing with SN. After TA timer of the PSCell expires, maintaining UL timing requires UE to be able to receive TA commands from SN. So, in [8], company proposes to perform CSI report only when SCG is activation. In [9], company propose to report CSI to SN or MN based on network configuration. In [3], company concerns about CSI report and think it should involve RAN1.
Proposal 9: RAN2 is kindly asked to discuss whether CSI measurement on PSCell is supported or not for SCG deactivation. FFS how and when perform CSI report if RAN2 agree to support CSI measurement and send LS to RAN1.
Issue 4: RRM configuration and relax after SCG deactivation

In [2][6][10][14][16], companies think the RRC message can reconfigure RRM configuration for SCG deactivation or reactivation. In [10][11], company propose to configure a separate RRM configuration for SCG deactivation to reduce signalling overhead compared with reconfiguring SCG RRM during SCG (de)activation. 
In [3][6][8][10][15], RRM relax should be supported for UE power saving purpose, e.g. configure long measurement cycle for deactivated SCG as deactivated SCell, but [6][8][10] propose to ask RAN4 to study RRM relax for SCG deactivation.

In [3][4][5][10][16], companies agree that DL Sync can be achieved by RRM depending on how dense PSCell RRM measurements. However, it is up to RAN4 to study the requirement of PSCell RRM measurements for maintaining DL fine Sync.
Proposal 10: RAN2 confirms that RRC signalling can reconfigure SCG RRM configuration if SCG deactivation or reactivation is delivered by RRC signalling.

Proposal 11: Send LS to RAN4 and ask RAN4 to study the RRM relax for SCG deactivation and RRM requirement for maintaining DL fine Sync.
Issue 5: Mobility for SCG deactivation 
In [2][14][16], companies propose that SCG SCell can be added/reconfigured/released while the SCG is deactivated. In [3] company think it is not necessary to perform SCell addition/release/modification frequently and timely and it will increase unnecessary signalling overhead. SCell management can be performed alone with PSCell change and PSCell change will performed anyway due to measurement results. However, whether network perform SCell addition/release/modification in RRC signalling while SCG deactivation is up to network implementation.
Proposal 12: it is up to network to perform SCG SCell addition/release/modification while SCG is deactivated.
Issue 6: How to support fast MCG recovery after SCG deactivation?

In [3], fast MCG recovery during SCG deactivation is discussed. If SCG is in deactivated state and T316 is configured, the UE behaviour is not clear when RLF is detected on MCG. If SCG is deactivated, there is no DL reception and UL transmission. It is hard for SCG to perform fast MCG recovery. 
Option 1: If SCG is deactivated and RLF is detected on MCG, the UE trigger RRC Reestablishment procedure even if T316 timer is configured.

Option 2: If SCG is deactivated and RLF is detected on MCG, the UE perform RACH procedure to trigger SCG activation and send MCGFailureinformation message via SCG by split SRB1 or SRB3 if T316 is configured.

Proposal 13: RAN2 is kindly asked to discuss how to support fast MCG recovery during SCG deactivation.
Issue 7: others

RAN2 agreed that SCG SCells will be deactivated after SCG deactivation, but FFS for PSCell.

In [9], company proposes that the PSCell can be configured with a dormant BWP, and upon SCG deactivation, the UE switches the PSCell to the dormant BWP. Upon SCG reactivation, the UE switches the PSCell to a non-dormant BWP. It means that PSCell is in active SCell state with dormancy behaviour. In [3], company propose that PSCell will be deactivate state considering the complexity to support CSI measurement, beam management and so on.

Based on the progress of issue 1,2,3, it is important to conclude the PSCell state for deactivation SCG.

Proposal 14: RAN2 is kindly asked to confirm PSCell state for SCG deactivation, i.e. deactivate state or active state with dormancy behaviour.
In [2][6], companies propose some proposals related combination of CPAC and SCG deactivation. We think it is too early to discuss and conclude it. So no proposals are set for it.
3. Conclusions

Based on the summary above, we propose:
Proposal 1: TA timer of PSCell is keep running after SCG deactivation, if TA timer is running.
Proposal 2: TA timer for sTAG should stop after SCG deactivation.
Proposal 3: UE does not need to perform any procedure, e.g. RACH, to maintain UL timing alignment with SN if TA timer expires.

Proposal 4a: Upon SCG activation, if TA timer of the PSCell has already expired or stop, UE performs RACH on the PSCell to obtain UL timing information.
Proposal 4b: RAN2 is kindly asked to discuss whether providing ReconfigurationWithSync by SN is a condition to trigger RACH even if TA timer is running.
Proposal 4c: RAN2 confirms that when deactivated SCG PSCell is changed UE does not initiate RACH until there is need to activate SCG.
Proposal 5: RLM is supported after SCG deactivation and legacy SCGFailureInformation message and reporting procedure can be reused after RLM is detected.
Proposal 6: RAN2 is kindly asked to discuss whether BFD is supported or not after SCG deactivation.

Proposal 7: If Proposal 6 is agreed, when BFD is declared, the UE will stop BFD and report BFD occurrence to SCG via MCG. FFS which RRC message and what will be included in the RRC message.
Proposal 8: RAN2 is kindly asked to discuss whether the TA timer will stop due to BFD/RLM detection.
Proposal 9: RAN2 is kindly asked to discuss whether CSI measurement on PSCell is supported or not for SCG deactivation. FFS how and when perform CSI report if RAN2 agree to support CSI measurement and send LS to RAN1.
Proposal 10: RAN2 confirms that RRC signalling can reconfigure SCG RRM configuration if SCG deactivation or reactivation is delivered by RRC signalling.

Proposal 11: Send LS to RAN4 and ask RAN4 to study the RRM relax for SCG deactivation and RRM requirement for maintaining DL fine Sync.
Proposal 12: it is up to network to perform SCG SCell addition/release/modification while SCG is deactivated.
Proposal 13: RAN2 is kindly asked to discuss how to support fast MCG recovery during SCG deactivation.
Proposal 14: RAN2 is kindly asked to confirm PSCell state for SCG deactivation, i.e. deactivate state or active state with dormancy behaviour.
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