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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
This contribution is going to discuss the UE behavior when SCG is in deactivated. All the related RAN2 agreements are listed in the Appendix for your convenience. 
2. Discussion
2.1. RRM measurement
The followings are the agreements regarding the RRM measurement performed in SCG deactivated state.
	MN- and SN-configured measurements are supported for deactivated SCG. 
As a baseline, MN-configured RRM measurement/reporting procedures do not depend on the SCG activation state (deactivated or activated). Further optimisations are not precluded.
When the SCG is in deactivated state, the UE sends MeasurementReport messages for measurement results of SN-configured measurements embedded in the E-UTRA (if the MCG is EUTRA) or in the NR (if the MCG is NR) ULInformationTransferMRDC message via SRB1
It is FFS whether the network can configure the UE stop certain configured RRM measurements while the SCG is deactivated, or can release certain RRM measurements at SCG deactivation.
Relaxation of RRM measurement requirements (as compared with non-DRX activated cell requirements) while the SCG is deactivated is FFS.
RRM requirements for deactivated PSCell may be different than for activated PSCell. What they could be are FFS pending RAN4 work.


During RAN2#113bis email discussion [1], almost all companies agree that RRM relaxation during SCG deactivation is beneficial for power saving. However, it is still unclear how to support it, e.g., the frequency/cells to be measured, measurement cycle of PSCell/SCG SCells, exsiting/new signaling to be used. Here are some options can be considered:
Option 1: UE performs the RRM measurements during SCG deactivation based on MeasConfig, and whether the network reconfigures MeasConfig for stopping certain frequency/cell measurement is left to network implementation.
Option 2: UE performs RRM measurements during SCG deactivation based on the new network configuration, where the new configuration can be:
· 2a) new RRM measurement configuration dedicated for SCG deactivation.
· 2b) new relaxation of RRM measurement requirement for SCG deactivation (RRM relexation for PSCell).
Option 3: UE performs RRM measurements during SCG deactivation as specified, e.g., only intra-frequency SCG measurement are supported.
Our preference is option 1 because it is the simplest. Network may configure RRM measurements for different purposes, such as mobility, CGI reporting, SFTD, CLI, etc. In our understanding, these measurements may not cause too much power consumption but have some benefit for the UE upon SCG activation. However, if network would like to avoid inessential measurement, network anyway can reconfigure the RRM measurement at any time, either when the SCG is deactivated or going to be deactivated. Option 2a can provide the flexibility for the network to some extent to switch the SCG between activation and deactivation, while needs more standard effort. In option 2b, the existing measCycleSCell for the deactivated SCell can be supported for SCG deactivation. Since the PSCell RRM measurement is used to support PSCell mobility during SCG deactivation, RAN2 should consider RRM relaxation on PSCell (like measCycleSCell) if RAN4 confirms the feasibility. For option 3, it is difficult to specify what frequencies the UE should measure during SCG deactivation, considering the diversity of the scenarios. Thus, we propose the following:
UE performs RRM measurements during SCG deactivation based on MeasConfig. Whether the network reconfigures it for stopping certain frequency/cell measurement for SCG deactivation is left to network implementation. 
RRM relaxation on PSCell (like measCycleSCell) can be considered for PSCell in deactivated SCG only if RAN4 confirms the feasibility.
2.2. RLM/BFD
During RAN2#115, RAN2 has agreed that the UE performs RLM and BFD on PSCell while the SCG is deactivated if network configures it. When S-RLF is detected, the UE should report SCG failures information to MN. Based on SCG Failure Information, the network can decide to release, or change the PSCell. Of course, it is ok for the UE not to report SCG failure information to the network immediately upon detection S-RLF, since there is no data transmission the deactivated SCG. However, always having a valid SCG is helpful for fast SCG activation and start SCG transission. So we prefer to report SCG failure information immediately after S-RLF is detected during SCG deactivation. The existing SCG failure information procedure can be reused for the UE to report SCG RLF during SCG deactivation. When beam faiure is detected during,  the UE reports beam related information (the best beam) via SCG failure information procedure. Thus, we have the following proposal:
Upon SCG RLF/beam failure is detected during SCG deactivation, UE reports the failures information by SCG failure information procedure.
2.3. CSI
Similar to fast SCell activation, quick start SCG scheduling is also important for the UE upon SCG activation. However, performing CSI measurement during SCG deactivation will increase the UE power consumption. RAN2 has agreed to keep timeAlignmentTimer running when the SCG is deactivated in order to skip RACH upon SCG activation, thus it would be good that UE can perform periodic CSI-RS measurements until timeAlignmentTimer expires. Considering CSI-RS result is delay sensitive, if it is reported to SN via MN, the results may be inaccurate due to inter-node latency, hence PUCCH resources should be kept upon SCG deactivation until timeAlignmentTimer expires. 
When SCG is deactivated, CSI-RS measurement/reporting can be supported if the timeAlignmentTimer is still running.
2.4. Bearer
For the split bearer, the transmission path in downlink is selected by the network. For uplink, if the primary path is configured at SCG leg before the SCG is switched to deactivated, then the UE shall switch its primary path from SCG leg to MCG leg automatically. And upon the SCG is activated, the UE can transition the path back to SCG automatically. Thus, we propose the following:
For split bearer, UE automatically switches the primary path to MCG leg upon the deactivation of the SCG. 

2.5. SCG SCells added/reconfigured/released during SCG is deactivated
Here is an FFS need to be discussed. 
	FFS whether SCell can be added/reconfigured/released while the SCG is deactivated or this can be done only at SCG activation or after SCG activation


When the SCG is in deactivated state, if SCG SCells are not good enough, the SN should be allowed to add/reconfigure/release SCG SCells. Thus, we propose the following:
SCG SCell can be added/reconfigured/released while the SCG is deactivated.
2.6. PSCell addition with SCG deactivation
In Rel-15/16, the SCG is always activated at SCG addition, and the UE shall perform random access towards the target PSCell so that synchronization of the SN radio resource configuration can be performed. However, in Rel-17, SCG can be configured to deactivated at SCG addition, which means SCG radio resources are not required at that time, then the question is whether the UE shall perform RACH in this case. Here are some options for the case of PSCell addition with SCG deactivated:
Option 1: UE always initiates a random access towards the target PSCell, as legacy.
Option 2: if reconfigurationWithSync is received and the SCG is set to deactivated, the UE can delay the initiation of random access towards the target PSCell until the SCG is activated.
Option 3: if network configures rach-ConfigDedicated, the UE shall initiate a random access towards the target PSCell, otherwise, the UE does not initiate random access. 
Both option 2 and option 3 need some specification changes, and option 3 is more complicated than option 2 but provides some flexibility for the network. Compared to option 2 and option 3, option 1 has no specification impact. Moreover, considering the RACH latency is the main contributor of the SCG activation delay, option 1 may enable the UE to skip RACH upon SCG activation if UL timing with PSCell is maintained. Thus, we slightly prefer option 1 and have the following:
In case of PSCell addition with SCG deactivated, UE initiates a random access towards the target PSCell as legacy.
2.7. PSCell change with SCG deactivation
The related agreements in RAN2#112 are as following:
	While the SCG is deactivated, PSCell mobility is supported. 
When the SCG is in deactivated state, the UE can receive an SCG RRCReconfiguration message embedded in an MCG RRC(Connection)Reconfiguration message on SRB1, like when the SCG is activated, and then the UE
- processes the SCG RRCReconfiguration message according to Rel-15/16 procedures (FFS if any restriction/difference)
- sends an SCG RRCReconfigurationComplete message in the MCG RRC(Connection)ReconfigurationComplete message according to Rel-15/16 procedures
The SCG RRCReconfiguration can change the PSCell.  FFS if the UE does RACH towards the target PSCell, in that case.


Conditional PSCell change (CPC) has been specified in Rel-16. When SCG is deactivated, whether the UE should perform CPC needs to be discussed. According to the following text in TS 37.340.
“If at least one CPC candidate PSCell satisfies the corresponding CPC execution condition, the UE detaches from the source PSCell, applies the stored corresponding configuration for that selected candidate PSCell and synchronizes to that candidate PSCell. The UE completes the CPC execution procedure by sending an RRCReconfigurationComplete message to the new PSCell.”
On the one hand, when SCG is deactivated, PSCell change may happen if the execution condition of CPC is satisfied, and the corresponding RRC Reconfiguration of the target PSCell will be applied. However, if the SCG state is configured as activated in the corresponding RRC Reconfiguration, then the conditional reconfiguration execution will enforce the UE out of SCG deactivation. On the other hand, when SCG is activated, PSCell change may happen if the execution condition of CPC is satisfied. Then, if the SCG state is configured as deactivated in the corresponding RRC Reconfiguration, then the conditional reconfiguration execution will enforce the UE go to SCG deactivation. To solve this issue, two options can be considered:
Option 1: When SCG is deactivated, the UE stops CPC.
Option 2: When SCG is deactivated, the UE can apply CPC configuration if the execution condition is satisfied, but delay RACH until there is data needs to be sent on the SCG.
In our understanding, Option 1 is the simplest, while Option 2 may need more specification changes. Besides, PSCell change seems to be sufficient when the SCG is deactivated. Thus, there is no need to perform CPC during SCG deactivation. Therefore, we propose that:
UE stops CPC when SCG is deactivated.
Similarly to the PSCell addition case, the UE shall perform RACH towards the target PSCell in the case of PSCell change with SCG deactivated.
In case of PSCell change with SCG deactivated, UE initiates a random access towards the target PSCell as legacy.
3. Conclusion
In this paper, the following proposal are given:
1. UE performs RRM measurements during SCG deactivation based on MeasConfig. Whether the network reconfigures it for stopping certain frequency/cell measurement for SCG deactivation is left to network implementation. 
RRM relaxation on PSCell (like measCycleSCell) can be considered for PSCell in deactivated SCG only if RAN4 confirms the feasibility.
Upon SCG RLF/beam failure is detected during SCG deactivation, UE reports the failures information by SCG failure information procedure.
When SCG is deactivated, CSI-RS measurement/reporting can be supported if the timeAlignmentTimer is still running.
For split bearer, UE automatically switches the primary path to MCG leg upon the deactivation of the SCG. 
SCG SCell can be added/reconfigured/released while the SCG is deactivated.
In case of PSCell addition with SCG deactivated, UE initiates a random access towards the target PSCell as legacy.
UE stops CPC when SCG is deactivated.
[bookmark: _GoBack]In case of PSCell change with SCG deactivated, UE initiates a random access towards the target PSCell as legacy.
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5. Appendix (RAN2 Agreements)

RAN2#112
Agreements
The work will focus on a single deactivated SCG.
FFS if SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell addition/change, RRC resume or HO.
Continue RAN2 work with the assumption that when the SCG is deactivated, the UE does not monitor PDCCH on the PSCell. This assumption can be reconsidered if issues are found.
As a baseline, MN-configured RRM measurement/reporting procedures do not depend on the SCG activation state (deactivated or activated). Further optimisations are not precluded.
While the SCG is deactivated, PSCell mobility is supported. MN- and SN-configured measurements are supported for deactivated SCG. 
FFS1: Details on the performed measurements (e.g. all SN configured measurements or subset based on certain criteria, restrictions on inter-frequency/RAT)
FFS2: Support for SCell addition/mobility
FFS3: Reporting procedure
FF4: PSCell mobility procedure
RAN2 assumes that UE will not perform SRS transmission while the SCG is deactivated. This assumption can be reconsidered if issues are found.
FFS if RACH is needed for SCG reactivation

Agreements
1	SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell addition/change, RRC resume or HO.

Agreements
5: When the SCG is in deactivated state, the UE sends MeasurementReport messages for measurement results of SN-configured measurements embedded in the E-UTRA (if the MCG is EUTRA) or in the NR (if the MCG is NR) ULInformationTransferMRDC message via SRB1
6a: When the SCG is in deactivated state, the UE can receive an SCG RRCReconfiguration message embedded in an MCG RRC(Connection)Reconfiguration message on SRB1, like when the SCG is activated, and then the UE
- processes the SCG RRCReconfiguration message according to Rel-15/16 procedures (FFS if any restriction/difference)
- sends an SCG RRCReconfigurationComplete message in the MCG RRC(Connection)ReconfigurationComplete message according to Rel-15/16 procedures
6b: The SCG RRCReconfiguration can change the PSCell.  FFS if the UE does RACH towards the target PSCell, in that case.
7a: While the SCG is deactivated:
- there can be SCG SCells in deactivated state
- there cannot be SCG SCells in activated state
- it is FFS whether there can be SCells in SCG dormant state.
7b: FFS whether SCell can be added/reconfigured/released while the SCG is deactivated or this can be done only at SCG activation or after SCG activation.
8a: It is FFS whether the network can configure the UE stop certain configured RRM measurements while the SCG is deactivated, or can release certain RRM measurements at SCG deactivation.
8b: Relaxation of RRM measurement requirements (as compared with non-DRX activated cell requirements) while the SCG is deactivated is FFS.

RAN2#113
Agreements
1a 	SCG activation can be requested by MN/SN/UE. FFS on how to accept/reject the procedure. FFS which signalling is used.
1b 	SCG deactivation can be requested by MN/SN. FFS whether UE can request deactivation. FFS on how to accept/reject the procedure. FFS which signalling is used.
3 	RRC signalling is defined for the interaction between UE/MN and MN/SN in SCG activation/deactivation. FFS if lower-layer signalling is needed.

Agreements
1 	Confirm that there is no PUSCH transmission on deactivated SCG. FFS if any other UL is allowed towards SCG.
2 	Confirm that there is no PDCCH monitoring on PSCell of the deactivated SCG.
3 	Confirm that there is no support of SCell dormancy for SCG SCells within a deactivated SCG.

Agreements
1	NW-triggered SCG activation is indicated to the UE via the MCG.
9	NW-triggered SCG deactivation can be indicated to the UE via the MCG. FFS via SCG.


Agreements
2	The UE behaviour when the SCG activation is indicated to the UE via the MCG is one or more of the following options:
option 1)	similar to reconfiguration with sync, i.e. the UE always initiates random access to the PSCell.
option 2)	in certain cases:
-	the UE does not initiate random access and monitors PDCCH on the PSCell (at the latest after the specified processing time).
-	the SCG can schedule data transmission on the PDCCH
The UE decides not to perform random access (one option to be selected):
option 2a) if the TA timer is still running and possibly other conditions (FFS how TAT starts)
option 2b) based on the contents of the SCG activation indication
FFS for option 2a): in the SCG deactivated state, the UE monitors some DL beams (FFS if the same as BFD or RLM) and, if the UE sees that the beams are not good enough (details FFS), the UE either (one of the options to be selected):
-	will perform random access upon reception of the next SCG activation indication from the MCG
-	reports measurement results (details FFS) via the MCG and wait for reconfiguration.

7	Further discuss the format and content of the SCG activation indication from the MCG to the UE after there is more progress on solution 2.

5	Continue to discuss whether some kind of beam monitoring (similar to RLM/BFD) should be supported when the SCG is deactivated. FFS if this only applies to when TAT is running.
6	Clarify the meaning of "the UE maintains DL sync while the SCG is deactivated" (e.g. whether that is a consequence of doing RRM measurements of the PSCell or something more is needed).
8	Further discuss the comparison between
-  define a mechanism for SCG activation upon UL data arrival on SCG bearers
-	use split bearer with primary path on MCG (network sees UL data and can initiate activation)
11	It is FFS whether the UE can provide some assistance information for deactivation of the SCG (but there is no proposal so far).
FFS if in absence of PDCCH monitoring and UL transmission, and it is possible to assume that TA is valid when the TA timer has not expired.

RAN2#113bis
Agreements
5	Only the MN can generate an RRC message with SCG (de)activation.
1	Indication of SCG deactivation to the UE via the SCG is not supported.
7	During handover preparation, the target MN can indicate the SCG state in the RRCReconfiguration message to be sent to the UE by the source MN.
8	The MN RRC reconfiguration message used to deactivate SCG and the embedded SN RRC reconfiguration message can reconfigure any parameter (any restriction requires an explicit decision).
9	While the SCG is deactivated, the MN RRC reconfiguration message and the embedded SN RRC reconfiguration message can reconfigure any parameter (any restriction requires an explicit decision).
Agreements
2	The UE can indicate to the MN that the UE would like the SCG to be deactivated. FFS on the details (e.g. reusing UAI or existing messages, information included, etc.). Network can configure whether UE is allowed to do the indication.
RRM requirements for deactivated PSCell may be different than for activated PSCell. What they could be are FFS pending RAN4 work.

RAN2#114e
	Confirm the scope of the post meeting email discussion:
-	RACH-less SCG activation upon SCG activation indication (including related aspects of UE behaviour while the SCG is deactivated)
- 	UE triggered SCG activation (at least for UL data arrival on SCG bearers)
Multiple phases will be needed to confirm understandings and issues.



RAN2#115e
Agreements
Support all of the following for RACH resources used in network-initiated SCG activation (at least using RRC):
1)	common RACH resources;
3)	dedicated RACH resources indicated in the SCG activation indication.
FFS if we support also 2) (proponents are requested to provide CRs next time to illustrate how this can be done) 

Agreements 
-  The security key update is up to network implementation upon SCG activation from deactivation. 
-  PDCP entity is not suspended at SCG deactivation for at least AM DRB. FFS for Stage-3 details
-  UL data processing is not prohibited during SCG deactivation for at least AM DRB. FFS for Stage-3 details
-  UL data transmission to SCG is prohibited during SCG deactivation. FFS for Stage-3 details
-  UE-initiated activation is still FFS.

Agreements
1: 	The TAT associated with the PSCell continues running when the SCG is switched from activated to deactivated state and the UE considers the TA as valid as long as it is still running.
2: 	If instructed by the network in the SCG activation indication, the UE performs random access towards the PSCell (even if the TAT is still running). 
3: 	The SCG activation indication can indicate the TCI state (with or without BWP switching) for PDCCH/PDSCH reception. Otherwise, the UE uses the previously activated TCI states and the network should ensure that the relevant TCI states are configured and activated for the UE to monitor PDCCH at RACH-less SCG activation. 
4: 	The UE performs RLM and BFD on PSCell while the SCG is deactivated if network configures it.

