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1. Introduction
Improvement on FR2 SCell/SCG setup delay were widely discussed during the previous RAN4 meetings. The last agreements can be found in [1], in which there are still some open issues. In this contribution, we continue discussing the open issues.
2. Discussion
In the previous RAN4#106, it was agreed that UE is allowed to use existing measurement or perform addition measurement during RRC setup:
· Agreement
· UE is allowed to reuse existing measurement, including legacy measurement for cell re-selection and EMR. 
· UE is allowed to perform addition measurement starting from RRC connection setup/resume procedure.
· RAN4 can continue discussion on the feasibility of doing additional measurement starting from RRC setup/resume, and requirements shall be defined if feasible solution is agreed. 
1) Approach 1: reuse existing measurement, including legacy measurement for cell re-selection and EMR.
We don’t see any feasibility issue of reusing existing measurement, including legacy measurement for cell re-selection and EMR. The key point is how to make sure the existing measurement is still valid. In other word, whether the existing measurement result can still reflect the channel quality. Usually, it is UE movement which would result in change of RRM measurement results. So that validity of EMR result can somehow be implicitly done by checking UE movement between the timestamp (A) when EMR result is obtained and the timestamp (B) when UE returns to connected mode. In previous meeting some company proposed some non-3GPP based solution. Even though it was not extensively discussed, we think technically it is something doable. For example, based on GNSS UE can know the distance X between the timestamp A and B. With this information UE can know whether previous EMR result can be useful or not.
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Figure 1
Another way is to check measurement results of serving cell. Note that UE may stop EMR measurement after T331 expires. Nevertheless, UE still needs to measure serving cell from time to time in idle/inactive mode. By checking the change of serving cell measurement results, UE may be able to determine whether previous EMR measurement result is reliable or not. Take figure 2 for example, if the variation of serving cell measurement Y is quite small between timestamp A and B, UE can consider EMR result which is obtained at A is still reliable when it returns connected mode at B.
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Figure 2
However, there are still some issues. For the first approach which requires some non-3GPP based solutions, it is very challenging to identify specification impact and to verify performance. For the second approach, i.e. checking serving cell measurement results, it is also very difficult to get a clear point A since it is purely up to UE implementation on how to do the sampling on all the carriers. With different implementations, it is very likely that point A is different for different UE even if they are configured with the same number layers to measure. Therefore, it is very challenging to specify any new requirements for that.
One possible solution is to add some new indication in EMR report to inform network that whether the reported EMR results can be considered valid or not. It is up to UE implementation on how to validate EMR results. Note that above analysis also applies for traditional RRM measurement in IDLE/INACTIVE mode. Even if a UE does not support EMR, it may still need to perform traditional RRM measurement, e.g. on layers with higher priority and other layers when serving cell quality is not good. If UE can make sure those measurement results are still valid when returning to connected mode, it can provide those results to network. This can also help network to configure SCell or SCG. Similarly, UE has freedom in determination of measurement scheme. It is unlikely to precisely verify when the last measurement sample is taken for different neighbor cells on different layers.

2) Approach 2: perform addition measurement starting from RRC connection setup/resume procedure.
As for the additional measurement during RRC setup procedure, from UE implementation point of view we believe UE can of course try to do so. However, from standard perspective, we cannot make sure UE can always succeed in such measurement. In previous RAN4 meetings some company proposed to let UE do some quick measurement (1~2 samples) based on short SMTC (e.g. 20ms). The feasibility is questionable. For instance, Rx beam sweeping is still needed unless target cell has just been measured recently. But if the target cell has been measured recently, UE can directly send the report as in approach 1. Hence additional one or two shots measurement during RRC connection setup procedure cannot always give UE valid measurement results. 
[bookmark: _Ref131513031]Observation 1: feasibility of additional measurement during RRC connection setup is questionable. For instance, Rx beam sweeping is still needed for additional measurement during RRC connection setup unless target cell has been measured recently. However, if target cell has been measured recently before RRC connection setup, UE could directly send that measurement result, instead of doing another round of measurement. 
[bookmark: _Ref127469975]Proposal 1: consider the following approach to improve FR2 SCell/SCG setup delay
· For EMR capable UE, introduce a new indication in existing EMR report to allow UE to indicate network whether and which EMR measurement results are valid upon UE returning connected mode.
· For non-EMR capable UE, allow UE to report valid measurement results obtained during idle/inactive mode upon UE returning connected mode.
· Determination of whether measurement results are valid:
· Option 1: up to UE implementation.
· Option 2: variation of serving cell quality does not exceed [X] dB.

3. Conclusion
In this contribution, we provide further discussion on improvement on FR2 SCell/SCG setup delay. After discussion, the following conclusions are provided:
Observation 1: feasibility of additional measurement during RRC connection setup is questionable. For instance, Rx beam sweeping is still needed for additional measurement during RRC connection setup unless target cell has been measured recently. However, if target cell has been measured recently before RRC connection setup, UE could directly send that measurement result, instead of doing another round of measurement.
Proposal 1: consider the following approach to improve FR2 SCell/SCG setup delay
· For EMR capable UE, introduce a new indication in existing EMR report to allow UE to indicate network whether and which EMR measurement results are valid upon UE returning connected mode.
· For non-EMR capable UE, allow UE to report valid measurement results obtained during idle/inactive mode upon UE returning connected mode.
· Determination of whether measurement results are valid:
· Option 1: up to UE implementation.
· Option 2: variation of serving cell quality does not exceed [X] dB.
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