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1
Introduction
In RAN4#81 meeting in Reno, USA RAN4 made good progress regarding the measurement gap pattern enhancements discussion. A WF was agreed in [10] and an LS was sent to RAN2. RAN4 received LS from RAN2 in [11]. 
2
Discussion
The RAN2 LS [11] includes 3 questions for RAN4:

RAN2 discussed the capability signalling of the per CC measurement gap and aim to address UE capability size concerns with whatever solution is selected. Currently, there are multiple options on the table. Some of the options relates to the UE RF structure:

· Q1: RAN2 would like to ask RAN4 if it is feasible to define a UE RF structure model that can be signalled by the UE and can be used to drive UE’s per CC measurement gap capability. 

In addition, RAN2 would like RAN4 to clarify further details of the per CC measurement gap concept:

· Q2: Does the concept allow the network to configure multiple measurement gap patterns per one cc? 

· Q3: Does the concept allow the network to configure multiple measurement gap patterns per UE, in terms of gap size, repetition and offset?

· For instance, Are the following examples valid: 

· Example 1: cc1 – gp0, cc2 – gp1, cc3 – no gap

· Example 2: cc1 – gp0, cc2 – gp0, cc3 – no gap

In this paper we discuss question #2 and #3 and provide reply proposals for these. The topics related to Q1 has earlier been discussed in RAN4 without positive outcome.

2.1 Multiple measurement gap patterns per one CC
Regarding Q2 and whether the per-CC measurement gap concept allows the network to configure multiple measurement gap patterns per one CC, our understanding is that this has not been agreed in RAN4. Allowing more than GPs per one CC would increase the already rather high complexity even further. As argued earlier during SI and WI phase it is preferable to have new gap patterns defined based on their usefulness and also taking into account the complexity of using the newly defined gap patterns in real deployments.
As a reply to the question we propose that RAN4 answers that this has not been agreed in RAN4.

Reply Q2:RAN4 has not agreed to support network to configure multiple measurement gap patterns per one cc.
2.2 Multiple measurement gap patterns per UE
Regarding Q2 and whether the per-CC measurement gap concept allows the network to configure multiple measurement gap patterns per UE, in terms of gap size, repetition and offset, our view is that this has been discussed but not agreed by RAN4.
Allowing multiple gap patterns per UE has the potential of increasing the challenges that RAN4 first set of to solve when the measurement gap enhancement SI was started. One goal was to solve the interrupts caused by measurements performed by unused RF chain. RAN4 has now agreed to introduce NCSG for this.

Allowing multiple GPs per UE and even with different gap size, repetition and offsets would be a step in the wrong direction and could lead to an increase complexity and interrupts. Our view is that having one gap pattern per UE that could then be configured on a per-CC would be sufficient solution. Such gap pattern would then, as know, be a common gap for all indicated CCs.
Reply Q3: RAN4 has not agreed to support configuration of multiple measurement gap patterns per UE.
2.3 UE measurement gap configuration
In general, RAN4 has to recognize that we are approaching the end of the WI. RAN would also have to acknowledge that RAN2 functionality freeze is March. Based on this we would prefer to focus the discussion on solutions with low or no impact on signaling or solutions which can re-use existing signaling to a high degree.

Looking at the ongoing discussions this would in our opinion mean that solutions which are based on the existing principle that gaps are per UE. 

The currently agreed two solutions can both be realized by fairly minor signaling changes in RAN2 and can additionally re-use the existing performing requirements. I.e. changes to RAN4 core specification are rather limited. 

· Short Gap (3ms) can be seen as a simple extension of existing GP configuration from RAN2 signaling point of view. RAN4 core requirements for inter-frequency measurement requirements are unchanged and UE shll fulfill existing inter-frequency requirements although having shorter measurement gap.

· NCSG would need some additional changes to the RAN2 signaling but as RAN2 is aware of the fact that NCSG will be introduced RAN2 has time to design the solution. Introduction of NCSG does not change UE core requirements apart from a UE configured with NCSG shall not cause interrupts. UE requirements concerning inter-frequency/RAT measurements as well as SCell measurements can stay unchanged. 
Additional solution to introduce are:

· Burst gap (if agreed) can re-use existing RAN2 signaling and configuration with one additional parameter to inform the UE the gap burst periodicity. There is no need to introduce any additional GPs in RAN4 core specification. RAN4 would need to define new requirements, but they can be defined by a simple relaxation of existing requirements.

· Parallel measurements (if agreed) requires more changes with regard to signaling (as there likely needs signaling exchange between UE and network per measurement configuration) if system level gains are to be realized. 

3
Conclusion
In this paper, we provide our input regarding the questions from RAN2 raised in [11]. Based on the discussion in this paper we following answers to RAN2 regarding question #2 and #3:
Reply Q2:RAN4 has not agreed to support network to configure multiple measurement gap patterns per one cc.
Reply Q3: RAN4 has not agreed to support configuration of multiple measurement gap patterns per UE.
The topics related to Q1 has earlier been discussed in RAN4 without positive outcome.
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