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1	Introduction
In RAN2#113bis-e, the following agreements were made:
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).
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.

At RAN2#114-e, Efficient SCG (de)activation was deprioritized and no agreements were made. During summer the email discussion “[Post114-e][231][R17 DCCA] SCG (de)activation options” was held to list and analyse the alternatives for SCG deactivation and activation. This contribution discusses some remaining issues for Efficient SCG (de)activation, some of which mentioned in [1]. Due to the contribution cap it contains aspects related to both SCG deactivation and SCG activation.
[bookmark: _Ref178064866]2	Discussion
[bookmark: _Hlk71557839]2.1	Deactivation of SCG
2.1.1	UE triggered SCG deactivation
In RAN2#113bis-e, the following was agreed:
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.

This topic was further addressed in the e-mail discussion “[Post114-e][231][R17 DCCA] SCG (de)activation options” and the following approaches were mentioned: 
1) Assistance information
2) Deactivation request / response
3) Report preference between deactivation and release (if configured)
4) Inactivity timer
One of the aspects that needs to be discussed is whether any new fields are needed apart from the existing ones in UE assistance information message. Since SCG (de)activation can mainly be used for power saving purposes, one should first investigate what the UE can already indicate with power saving preference fields. 
According to TS 38.331, the following fields are defined for power saving:
[bookmark: _Hlk78547226] UEAssistanceInformation-v1610-IEs ::= SEQUENCE {
    idc-Assistance-r16                  IDC-Assistance-r16                  OPTIONAL,
    drx-Preference-r16                  DRX-Preference-r16                  OPTIONAL,
    maxBW-Preference-r16                MaxBW-Preference-r16                OPTIONAL,
    maxCC-Preference-r16                MaxCC-Preference-r16                OPTIONAL,
    maxMIMO-LayerPreference-r16         MaxMIMO-LayerPreference-r16         OPTIONAL,
    minSchedulingOffsetPreference-r16   MinSchedulingOffsetPreference-r16   OPTIONAL,
    releasePreference-r16               ReleasePreference-r16               OPTIONAL,
    sl-UE-AssistanceInformationNR-r16   SL-UE-AssistanceInformationNR-r16   OPTIONAL,
    referenceTimeInfoPreference-r16     BOOLEAN                             OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}
The field maxCC-Preference-r16 can indicate a preferred reduced number of CCs for power saving:
MaxCC-Preference-r16 ::=            SEQUENCE {
    reducedMaxCCs-r16                   ReducedMaxCCs-r16                        OPTIONAL
}
ReducedMaxCCs-r16 ::=               SEQUENCE {
    reducedCCsDL-r16                    INTEGER (0..31),
    reducedCCsUL-r16                    INTEGER (0..31)
}
	UEAssistanceInformation field descriptions

	reducedCCsDL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink SCells indicated by the field, to address overheating or power saving.
When indicated to address overheating, this maximum number includes both SCells of the NR MCG and PSCell/SCells of the SCG. This maximum number only includes PSCell/SCells of the SCG in (NG)EN-DC.
When indicated to address power saving, this maximum number includes PSCell/SCells of the cell group that this UE assistance information is associated with. The maximum number of downlink SCells can only range up to the current active configuration when indicated to address power savings.

	reducedCCsUL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of uplink SCells indicated by the field, to address overheating or power saving.
When indicated to address overheating, this maximum number includes both SCells of the NR MCG and PSCell/SCells of the SCG. This maximum number only includes PSCell/SCells of the SCG in (NG)EN-DC.
When indicated to address power saving, this maximum number includes PSCell/SCells of the cell group that this UE assistance information is associated with. The maximum number of uplink SCells can only range up to the current active configuration when indicated to address power savings.



As described above, the UE can indicate both reducedCCsUL and reducedCCsDL set to value 0, which would indicate that the UE has a preference to not keep the SCG configuration. As a result of this indication, the network could e.g., trigger SCG release or trigger SCG deactivation. Based on the above description of UEAssistanceInformation fields when used to address power saving, reducedCCsDL (reducedCCsUL) indicates the maximum number of downlink (uplink) SCells of the cell group that the UE assistance information is associated with. Consequently, when the UE assistance information is sent to the MN, reducedCCsDL and reducedCCsUL refer to the maximum number of downlink and uplink SCells of the MCG, and thus they cannot be used to indicate that the UE prefers to not keep the SCG active. 
[bookmark: _Toc79093369]The UE cannot use the existing maxCC-Preference-R16 field to indicate to the MN that it would like the SCG to be deactivated.
Hence, and as we mentioned in [2], our view is that UE assistance information could be enhanced to provide the MN with the UE preference for SCG deactivation or release, as extension to complement the existing fields for UE power saving. To achieve this, a new IE can be defined to account for the UE to report a preference for SCG deactivation or SCG release. An example on how this IE can be introduced is given below.
UEAssistanceInformation message
-- ASN1START
-- TAG-UEASSISTANCEINFORMATION-START

UEAssistanceInformation-v1610-IEs ::= SEQUENCE {
    idc-Assistance-r16                  IDC-Assistance-r16                  OPTIONAL,
    drx-Preference-r16                  DRX-Preference-r16                  OPTIONAL,
    maxBW-Preference-r16                MaxBW-Preference-r16                OPTIONAL,
    maxCC-Preference-r16                MaxCC-Preference-r16                OPTIONAL,
    maxMIMO-LayerPreference-r16         MaxMIMO-LayerPreference-r16         OPTIONAL,
    minSchedulingOffsetPreference-r16   MinSchedulingOffsetPreference-r16   OPTIONAL,
    releasePreference-r16               ReleasePreference-r16               OPTIONAL,
    sl-UE-AssistanceInformationNR-r16   SL-UE-AssistanceInformationNR-r16   OPTIONAL,
    referenceTimeInfoPreference-r16     BOOLEAN                             OPTIONAL,
    nonCriticalExtension                UEAssistanceInformation-v1700-IEsSEQUENCE {}                         OPTIONAL
}

UEAssistanceInformation-v17xx-IEs ::= SEQUENCE {
    scg-Preference-r17                  SCG-Preference-r17                  OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                          OPTIONAL
}

SCG-Preference-r17 ::=            SEQUENCE {
    scg-State                   ENUMERATED {deactivated, released},
	scg-Cause                   ENUMERATED {outputPower, batteryLevel, lowTraffic},
    ...
}


-- TAG-UEASSISTANCEINFORMATION-STOP
-- ASN1STOP
[bookmark: _Toc79093371]Introduce a new IE in the UE Assistance Information message to enable the UE to indicate to the MN whether it prefers the SCG to be deactivated or released.
Moreover, we think it is important to also convey the reason for the UEs preference to deactivate or release the SCG. This is because the SCG deactivation or release is just one of the actions the network can take, and due to other circumstances known only to the network and not the UE (e.g., network load, operator preference, etc), the network may choose another comparable action to address the UE situation. For instance, in case the UE indicates a preference for SCG deactivation due to low traffic, but on the network side there is high congestion caused by the traffic belonging to the other users. Then, the network may decide to release the SCG instead and to allocate the resources to the other users. As such, the situation is similar as for UE overheating indication, which can also be addressed in different ways by the network.
Such addition of the cause of SCG deactivation or release indication can be easily accounted in ASN.1 e.g., by adding a cause field to the SCG-Preference IE, in the example above. UE vendor input is required for listing relevant cause values, but we list some examples we could expect relevant in the ASN.1 example above. Low battery level in the UE could be one reason for the UE requesting the release or deactivation of SCG. Another reason could be high output power due to e.g. poor UL channel conditions. Traffic related input can also be considered. All in all, the cause information can help the network decision on whether the SCG should be deactivated or released or whether there may be other actions that the network could perform.
[bookmark: _Toc79093372]Extend the UE Assistance Information message to enable the UE to provide the network with the reason for the preference of SCG deactivation or release.
Apart from the UE reporting aspects above, we should also discuss the network configuration part. The network configuration for the report of SCG deactivation should follow the same principles of other reports defined for UE assistance information, i.e., they are configured via a prohibit timer to avoid frequent reports. Furthermore, since the current agreements cover the UE Assistance Information to be reported only to the MN, it is straightforward to assume that also the MN is the only node that can configure the UE to provide such report.
An example of how this can be introduced is provided below.


OtherConfig Information Element

OtherConfig-v17xx ::=                   SEQUENCE {
    scg-AssistanceConfig-r17                SetupRelease {SCG-AssistanceConfig-r17}                       OPTIONAL, -- Need M
}

SCG-AssistanceConfig-r17 ::=       SEQUENCE {
    scg-PreferenceProhibitTimer    ENUMERATED {
                                              s0, s0dot5, s1, s2, s3, s4, s5, s6, s7,
                                              s8, s9, s10, s20, s30, infinity, spare1}
}


The example above includes timer values, but the specific values can be discussed later.
[bookmark: _Toc79093373]Introduce a new field in OtherConfig IE to allow the UE to report assistance information concerning SCG deactivation. This new field is only configured by the MN and consists of a prohibit timer to avoid frequent reports. The timer values are FFS.
[bookmark: _Hlk71557911]2.2	Activation of deactivated SCG
2.2.1	Network triggered SCG activation
In email discussion “[Post114-e][231][R17 DCCA] SCG (de)activation options”, the alternatives for RACH and RACH-less SCG activation were discussed. SCG activation with RACH is needed for the cases where the UE has lost UL synchronization with the PSCell. The remaining question is whether to support also SCG activation without RACH, aka RACH-less SCG activation. As mentioned in the email discussion, RACH-less SCG activation is feasible and important to reduce the delay compared to SCG release/addition, which is the baseline. We provided a more detailed delay analysis in [2] and [5]. 
[bookmark: _Toc79093374]RACH-less SCG activation is supported.
2.2.1.1 Control of RACH vs RACH-less SCG activation
In case the network wants to make a change in the SCG configuration, e.g. activate one or more SCells or change measurement configuration it can do this by including the SCG configuration. The network then initiates the RRC reconfiguration procedure, including the indication to activate the SCG and possible updates to the SCG configuration. Same as for any change in the SCG configuration, there may or may not be a need for the UE to perform random access towards the SCG as a result of the RRC reconfiguration. If the received RRC reconfiguration includes reconfiguration with sync for the SCG, the UE shall perform the random access towards the SCG.
[bookmark: _Toc68196189][bookmark: _Toc79093370]If the RRC reconfiguration triggering SCG activation includes reconfiguration with sync for the SCG, the UE performs random access towards the SCG.
If the received RRC reconfiguration does not include reconfiguration with sync for the SCG, whether UE performs random access or not during SCG activation will depend on whether the Time Alignment (TA) timer is still running and whether UE reported Beam Failure Detection (BFD) or SCG failure while the SCG was deactivated. The details of this is discussed in [7]. In short, the following shall apply:
1. If the TA timer is still running upon SCG activation and no BFD was detected, the UE assumes it is UL synchronized, which enables the UE to access the PSCell without the need of random access. 
2. If TA timer has expired upon SCG activation or BFD was detected, the UE performs random access in the PSCell.
[bookmark: _Toc68196195][bookmark: _Toc79093375]If reconfiguration with sync was not included for the SCG, if the TA timer is still running upon SCG activation and no BFD was detected, the UE assumes it is UL synchronized, which enables the UE to access the PSCell without the need of random access. 
[bookmark: _Toc68196196][bookmark: _Toc79093376]If reconfiguration with sync was not included for the SCG, if TA timer has expired upon SCG activation or BFD was detected, the UE performs random access in the PSCell.	
2.2.2	UE triggered SCG activation
As mentioned in our contribution [5], UE initiated SCG activation can be handled with a combination of existing BSR reporting mechanism and network initiated SCG activation. This will minimize the standardization effort and provides the network full control of the SCG activation procedure and the possibility to update the SCG configuration if needed during the SCG activation, e.g. for allocating contention free RACH resources in the SCG, in case random access is needed to establish uplink synchronisation. For the SCG DRB, BSR reporting via MCG is currently not possible and would require significant standardization effort. We think the SCG deactivation as a feature is more geared towards the split DRB, which flexibly can utilize MCG or SCG, and thus quickly adapt between SCG being activated or deactivated. Therefore, we propose:
[bookmark: _Toc71482533][bookmark: _Toc79093377]SCG DRB is not supported while SCG is deactivated.
For split DRB, the SCG activation can be triggered by the network based on BSR reporting via MCG. This requires that the primary path is set to MCG when SCG is deactivated. This can be ensured either by network configuration in the SCG deactivation command or by similar procedural text as already used during MCG failure information, e.g.:
1>	if the primaryPath for the PDCP entity of a split DRB refers to the SCG:
2>	set the primaryPath to refer to the MCG.
This is a detail that can be fixed as part of the stage-3 work. 
2.2.3	Form of SCG activation command
It was agreed in RAN2#113e to use RRC signalling for SCG activation/deactivation between the MN and the UE as well as between the MN and the SN. 
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.

A remaining question is whether to introduce also lower-layer signalling (MAC CE) for SCG activation/deactivation. SCG activation/deactivation needs to be signalled via the MCG, since the UE does not monitor the PDCCH in the deactivated SCG. MAC level signalling would require the introduction of inter cell group signalling on MAC level. So far MAC signalling for MR-DC has been kept cell group specific and changing this principle now would increase complexity. Given the additional complexity we therefore do not consider it needed to introduce MAC signalling for SCG activation/deactivation in Rel-17 and it can instead be left as a possible enhancement for a future release, if considered needed. 
[bookmark: _Toc71482535][bookmark: _Toc79093378]On Uu only RRC signalling is used to activate/deactivate the SCG in Rel-17.
One of the arguments for using MAC signalling for SCG activation was to achieve a lower latency. However, in order to limit this delay we should instead consider lowering the corresponding RRC processing times for an SCG activation with no or only limited changes to the SCG configuration, as discussed in [4], [5] and [6]. This is very similar to what was already defined for RRCResume and will cause much less specification impact compared to adding MAC/DCI signalling.
[bookmark: _Toc71482536][bookmark: _Toc79093379]Define a reduced processing time for RRCReconfiguration for activating SCG with limited or no change to the SCG configuration.
Conclusion
In the previous sections we made the following observations: 
Observation 1	The UE cannot use the existing maxCC-Preference-R16 field to indicate to the MN that it would like the SCG to be deactivated.
Observation 2	If the RRC reconfiguration triggering SCG activation includes reconfiguration with sync for the SCG, the UE performs random access towards the SCG.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Introduce a new IE in the UE Assistance Information message to enable the UE to indicate to the MN whether it prefers the SCG to be deactivated or released.
Proposal 2	Extend the UE Assistance Information message to enable the UE to provide the network with the reason for the preference of SCG deactivation or release.
Proposal 3	Introduce a new field in OtherConfig IE to allow the UE to report assistance information concerning SCG deactivation. This new field is only configured by the MN and consists of a prohibit timer to avoid frequent reports. The timer values are FFS.
Proposal 4	RACH-less SCG activation is supported.
Proposal 5	If reconfiguration with sync was not included for the SCG, if the TA timer is still running upon SCG activation and no BFD was detected, the UE assumes it is UL synchronized, which enables the UE to access the PSCell without the need of random access.
Proposal 6	If reconfiguration with sync was not included for the SCG, if TA timer has expired upon SCG activation or BFD was detected, the UE performs random access in the PSCell.
Proposal 7	SCG DRB is not supported while SCG is deactivated.
Proposal 8	On Uu only RRC signalling is used to activate/deactivate the SCG in Rel-17.
Proposal 9	Define a reduced processing time for RRCReconfiguration for activating SCG with limited or no change to the SCG configuration.
[bookmark: _In-sequence_SDU_delivery]
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