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Introduction
This contribution addresses the use of early measurements to reconfigure SCells upon resume. The current running CRs include the following options at resume: network can either setup, release of resume MCG SCells and SCG cells. The network perfoms the concerned actions blindly, as early measurments results can earlierst be transferred within the ResumeComplete message. In other words, currently the early measurements can only be used to add SCells in a Reconfiguration message following resumption.
We think it is strange that early measurement results cannot be used to reconfigure the concerned MCG and SCG cells. Some companies argued that supporting wuch reconfiguration option is merely a signalling optimisation. We however do not see the benefit of first blindly releasing SCells and subsequently adding them again. In this paper we discuss the changes that would be required to support the measurement based reconfiguration of the concerned MCG and SCG cells. Based on an evaluation of the cost (we think there is additional complexity is very limited) and benefits, we propose to support such reconfiguration. I.e. to introduce in the Resume message a an means by which network can indicate that UE shall keep/ suspend the concerned MCG/ SCG cells. 

Discussion
Starting points
As indicated above, according to the current CR, the network has to blindly decide whether to resume or release MCG cells and SCG and indicate this to UE in Resume (Msg4). Network subsequently receives early measurements in ResumeComplete (Msg5) and based on this can perform add and/ or reconfigure cells in a subsequent Reconfigation (Msg6). I.e. there is currently no way to indicate in Resume (Msg4) that UE should keep the MCG SCells and SCG, so reconfiguration can only be done when concerned cells are resumed blindly.
Fig 10.12.2-2 shows the inter-node interactions upon transition to inactive as well as upon the subsequent resume for the case of MRDC. It should be noted that the figure shows a case in which SCG is resumed by a reconfiguration following Resumption.
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Figure 10.12.2-2: Support of Activity Notification in MR-DC with 5GC with RRC_Inactive
Some remarks regarding changes to support of SCG (re-)configuration:
· We think that MN can only indicates in Resume/ Msg4 that UE shall add or resume SCG after confirmation from SN (SN Modification/ Addition Request Ack) i.e. Resume will hence be delayed.
· SN confirmation is required as we cannot be sure that resources are still available
· There are cases in which SCG configuration/ addition is not needed and for which the associated delays are preferrably avoided.
· When MN decides to release the SCG there there are no such delays
· We think early measurements should be forwarded to SN, so these can be taken into account when deciding which SCG cells to release/ reconfigure/ add. We assume these would be included in SN Modification/ Addition Request Ack
Resume with blind release and subsequent early measurement based addition
In this section we show how early measurements could be used upon resume for the case MN indicates that network indicates release within Resume and add the cells within the subsequent reconfiguration, as illustrated by Fig. 1.



Fig.1 MSC for resume with release and subsequent addition
Some key characteristics
· Within the Resume message, network indicates UE shall release MCG SCells and SCG. The message may include any RB reconfigurations also
· MN correspondingly initiates release towards SN
· Based on early measurements received in ResumeComplete, MN may add MCG SCells and initiates SN addition. MN forwards the early measurements to SN, and based on these SN may initiate configuration of additional SCells
Furher notes
· It is undesirable to change of RB termination point upon resumption as this affects CN
· RBs, even ones terminated in SN, can however continue operation if configured with an MCG RLC bearer (either before or during Resume)
· To continue transfer via SN terminated, the secondary key needs updating. This requires
· Network providing sk-Counter to the UE within Resume (alike for blind SCG addition)
· MN providing secondary key to SN (which cannot be done prior to resumption, as this key is derived from master key of cell in which UE resumes)
· For RBs not configured with MCG resources upon Resume, UE effectively suspends RBs operation
· Unless a network constraint may be introduced to exclude this option
Summary of related specification changes
· UE operation: none
· Suspension of RBs only configured with SCG resources is same as applies upon SCG failure (and may be excluded by network constraint)
· Inter-node signalling:
· Indication in SN Release Request  that SCG lower configuration is to be kept/ suspended
· Indication in SN Modification Request  that SCG lower configuration is to be released or resumed
· Include in SN Modification/ Addition Request  the option to transfer of early measurements to SN

Resume with early measurement based reconfiguration
In this section we try to clarify how early measurements may be used upon resume when reconfiguring the concerned MCG and SCG cells in a subsequent reconfiguration, as illustrated by Fig. 2.


Fig.2 MSC for resume with maintain and subsequent reconfiguration
Some key characteristics
· When returning 2: Resume, MN indicates UE should keep/ suspend the SCG configuration.
· The indication merely triggers UE to suspend SCG transmission i.e. no further reconfigurations are performed
· Subsequently early measurements are received in 3: ResumeComplete and based on these MN decides to continue SCG, upono which it initiates 4: SN modification and includes the received early measurments results to SN
· SN reconfigures the SCG based on the early measurements received and returns the SCG reconfiguration
Furher notes
· UE merely suspends SCG transmission i.e. does not perform any additional actions autonomously. I.e. bit could also be called ‘suspendSCG’
· This would not introduce a new kind of state i.e. same state applies as upon SCG failure
· Also for the network, this does not result in additional state/ operations
· Data transmission is possible for RBs configured with MCG RLC bearer, alike in previous case (Fig. 1)
· It would be up to network iimplementation in which cases to use this configuration option
· Note we assume SCG reconfiguration is limited to following options:
· Release entire SCG (no indications i.e. do as in REL-15), but within same message SCG can be added also, meaning it is effectively possible to release, add or reconfigure SCG cells (but only using full configuration)
· Resume SCG. Similar remark as above, but in this case reconfiguration can be done using delta
· Suspend SCG. In this case network is not assumed to perform an SCG configuration at the same time (i.e. no combination of blind and non-blind configurations) 
Summary of related specification changes (additional changes compared to previous section blue marked)
· UE operation: none
· Suspension of RBs only configured with SCG resources is same as applies upon SCG failure (and may be excluded by network constraint)
· Inter-node signalling:
· Indication in SN Release Request  that SCG lower configuration is to be kept/ suspended
· Indication in SN Modification Request  that SCG lower configuration is to be released, resumed or kept (suspended)
· Include in SN Modification/ Addition Request  the option to transfer of early measurements to SN

Evaluation and proposal
Some further considerations:
· There are cases in which MN is not sure whether blind resumption is appropriate e.g. when PCell and PSCell have quite different coverage
· In some cases there is no need to resume SCG while its resumption may also delay resumption of MCG. I.e. we think it should be possible for MN to indicate that UE should merely keep SCG suspended and that it should be possible to convey this to the UE without having to involve SN (as this would incur additional delays)
· One of the main reasons for not releasing MCG SCells and SCG was to support reconfiguration based on early measurements
· Supporting reconfiguration of MCG SCells and SCG based on early measurements does not really introduce additional complexity
Correspondingly, we propose:
Proposal 1	Introduce a means by which network can reconfigure SCG based on early measurements received in ResumeComplete
Proposal 2	Introduce an indication within Resume by which MN can indicate that UE should keep SCG configuration with keeping SCG transmission suspended
Conclusion & recommendation
This contribution reviews the use of early measurement configuration at resume. The document includes the following proposals that RAN2 is requested to discuss and conclude:
Proposal 1	Introduce a means by which network can reconfigure SCG based on early measurements received in ResumeComplete
Proposal 2	Introduce an indication within Resume by which MN can indicate that UE should keep SCG configuration with keeping SCG transmission suspended
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