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Introduction
In last meeting RAN4 had the initial discussions related to the WI on measurement gap enhancements [1]. In RAN4#97 meeting the time plan was agreed in [2]. According to the work plan, in this paper, we discuss measurement gap enhancement related to pre-configured MG pattern(s):
· [bookmark: _Hlk61528651]Pre-configured MG pattern(s)
· Initial discussion on the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch. 
· Initial discussion on applicability of pre-configured MG pattern(s).

Discussion
Currently, as in legacy, all measurement gaps and gap configurations are done using RRC signalling. Measurement gaps are configured by network based on the need from network side to have the UE to perform e.g. inter-frequency for the purpose of mobility or setting up CA/DC.
The need for such measurements and results has been more semi-static and therefore RRC control was good enough. Additional aspect is that the RRC signalling is seen as being very robust. Robustness is an important factor when configuring (or removing) measurements gaps as failures in gap configurations can have severe system impact.
RRC signalling for configuring measurement gaps has been used due to the signalling robustness.
If the measurement gap configurations are not robust it could lead to the situation where the network has configured the UE with a measurement gap and assumes that the UE has activated the GP. Using a typical example of using GP#0, the UE have a gap every 40ms with MGL of 6ms. When a GP has been configured to a UE this would be accounted in the network scheduler and the UE would not be scheduled during the measurement gap (plus accounting the scheduling restrictions before and after the gap). If the gap configuration failed due to e.g. signalling error, the UE would of course not apply gaps. In this case the UE will still not be scheduled (as network assume UE has gaps active) and UE will suffer in term of inefficient data scheduling and unnecessary power consumption.
Same can of course happen if the network de-configure measurement gaps. In this case the network will observe ‘strange’ behaviour from UE in terms of unreliable link and lot of lost scheduling. 
Errors in measurement gap configuration can have significant negative UE and system impact.
Hence, it is important that changes in the measurement gaps applied by the UE are signalled in a robust way.
it is important that changes in the measurement gaps are signalled in a robust way.
Based on these important system observations our view is that RAN4 need to account robustness of the gap changes when evaluating and agreeing on activation/deactivation of MG pattern(s).
[bookmark: _Hlk61638681]RAN4 need to account robustness of the gap changes when evaluating and agreeing on activation/deactivation of MG pattern(s).
Activation and Deactivation of MG
We assume that the basic gap configuration is still performed using RRC signalling as currently done. The exact signalling can be discussed by RAN2 once RAN4 has achieved some level of agreements which would be enough for RAN2 to start their work. Hence, the RRC signalling will not be discussed further.
When discussing mechanism other then RRC signalling for activating or deactivating a measurement gap, there is basically two options:
· MAC signalling (e.g. MAC CE)
· DCI (including DCI timer)
As discussed in the introduction, one of the important aspects when discussing which method to use, would be to evaluate the robustness of the method. Hence, one thing to consider is of course enabling faster change of used GP by the UE but also the method needs to be evaluated against robustness and existing RRC signalling.
RAN4 will need to agree on one or more evaluation parameters for selection of the mechanisms of activation and deactivation of MG.
As a starting point we would propose to parameters such as:
· MGP change delay, 
· MGP change robustness (compared to existing baseline),
· Impact on measurement latency (e.g. possible impact on the UE measurement period),
· Impact on cell detection latency (e.g. possible impact on the UE cell detection delay)
Other evaluation parameters can be included as needed. Based on analysing each of the above mechanism RAN4 would be able to decide which mechanism.

MGP change delay
When evaluating the MGP change delay this would be done by evaluating and agreeing on the minimum UE minimum delay we can agree on in RAN4. Hence, the evaluation should be based on the on agreed latency values for setting up a new MG, change of MG and removing a MG. 
MGP change delay shall be evaluated based on realistic latencies.
We would expect that such delays would be similar to already defined delays defined for applying MAC settings if MAC message is used, or delays already defined for applying DCI based changes (e.g. BWP change)

MGP change robustness
Evaluating the robustness of the MGP change method it should be feasible to re-use the existing signalling robustness assumptions. Hence, MAC based MG change mechanism there is the signalling loss probability as well as the HARQ protection. For DCI based change mechanism the robustness would be the existing estimated DCI loss probability. 
Robustness shall be evaluated including the final signal loss probability.

Impact on latency
Here RAN4 need to analyse and evaluate, under realistic assumption, the possible impact on cell detection and measurement latencies, when UE is requested to setup a GP, change between GP and teardown a GP. The aspect to analyse and identify here would be if a change in MGP would have a negative impact on the existing ongoing cell detection and/or measurements possibly already ongoing (already performed). E.g. would assigning a new GP to a UE lead to existing detected cells would need to be re-verified, would it lead to a reset in UE measurements or measurements etc.
These aspects are clearly important as any additional delay can impact how the feature can be used and would be used in the field. If for example a change in MGP would lead to that the UE would need to re-detect already detected cells or lead to resetting of the measurement period, this would clearly limit the how often a MGP realistically can be changed.
Analyse and evaluate, under realistic assumption, the possible impact on cell detection from a change in MGP.
Analyse and evaluate, under realistic assumption, the possible impact on the measurement period from a change in MGP.

Conclusion
In last meeting RAN4 had the initial discussions related to the WI on measurement gap enhancements [1]. In this paper, we discussed measurement gap enhancement related to pre-configured MG pattern(s). We discussed some important system aspects of pre-configured MG pattern(s) and especially change of MGPs. We observed:
1. RRC signalling for configuring measurement gaps has been used due to the signalling robustness.
1. Errors in measurement gap configuration can have significant negative UE and system impact.
1. it is important that changes in the measurement gaps are signalled in a robust way.
We make a number of proposals which we see necessary to consider in the discussion to ensure that a practically usable feature will be developed:
1. RAN4 need to account robustness of the gap changes when evaluating and agreeing on activation/deactivation of MG pattern(s).
1. RAN4 will need to agree on one or more evaluation parameters for selection of the mechanisms of activation and deactivation of MG.
1. MGP change delay shall be evaluated based on realistic latencies.
1. Robustness shall be evaluated including the final signal loss probability.
1. Analyse and evaluate, under realistic assumption, the possible impact on cell detection from a change in MGP.
1. Analyse and evaluate, under realistic assumption, the possible impact on the measurement period from a change in MGP.
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