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1
Introduction
In the Ljubljana meeting, RAN4 continued the NR RRM discussion and RAN4 agreed the WF for NR RRM in the RAN4#80bis meeting. Part of the discussion was related to need for measurement gaps and following was captured:

In this paper, we add a bit more to the measurement gap discussion.

2
Discussion

When discussing measurement gaps for NR we need to consider measurement gaps for following use cases:

· NR Inter-frequency measurements (measuring another NR carrier while UE is operating in NR)

· NR Inter-RAT measurements (measuring another RAT while UE is operating in NR)

· Inter-RAT measurements of NR (measuring NR while UE is operating in another RAT)

Then it still needs to discussed whether there will be use cases where there would be a need to define intra-frequency measurements while UE is operating in NR. In LTE, we have a couple of such situations – e.g. in eMTC and NB-IoT when UE is not operating on the center 6 PRBs.

Measurement gaps are likely for both SA and NSA NR. Defining a system without measurement gaps would require the UE to implement separate receiver in order to measure inter-frequency/RAT. Such requirement is likely not desirable while it should not be required to always need measurement gaps. Therefore, in a similar manner as in LTE we think the use and need for gap-assisted measurements should be optional for UE.

Proposal 1: Need for gap-assisted measurement could be indicated by the UE to the network in NR.

Looking at the case where the UE would need gap-assisted measurement it makes sense to split the discussion into logical parts:

1. Measurements of NR and,

2. Measurements other RATs from NR.

Next, we look at each topic.

2.1 Measurements of NR
It is very difficult to discuss the detailed measurements gaps possibly needed for NR measurement before RAN1 has made some more decisions related to synchronization and reference signals in NR. This applies both for intra-NR measurements (NR inter-frequency), and Inter-RAT measurements (towards NR).

While the detailed timing of such gaps cannot be decided yet it seems very clear that RAN4 would need to design such gaps in order enable both NR SA and NSA operation.
When discussing intra-NR RAN4 also need to understand the meaning of NR intra-frequency, NR center frequency and NR carrier frequency BW. These parts can be addressed once the physical layer is more stable.

2.2 Measurements other RATs from NR

Measurements of other systems than NR while UE is operating in NR is also needed for both SA and NSA deployments. For such Inter-RAT measurements, it seems logical to use the existing measurement gap definition we have defined for LTE as a starting point.

In our view, for Inter-RAT measurement (e.g. measuring LTE and UTRA) from NR, the existing LTE measurement gaps could be re-used. I.e. RAN4 could use GP0 and GP1 directly as they have been proven working well for LTE, UTRA and GSM measurements.
Proposal 2: RAN4 should use existing GP0 and GP1 as starting point for inter-RAT measurement gaps.

2.3 General
When discussing measurement gaps and measurements in general RAN4 should of course also consider the challenges we have had in LTE. RAN4 should from the start already consider measurements using separate receiver (e.g. CA capable UE), second carrier configuration as well as activation and deactivation (if same procedures will exist in NR as in LTE). 

RAN4 should from the early phase of measurement gaps also discuss the issue of interrupts and possible need for managing possible interrupts. 

Proposal 3: RAN4 should also include interrupt handling when discussing measurement gaps.

3
Conclusion
In this paper, we have looked a bit more on the aspects of measurement gaps for NR. We have discussed aspects such as NR Inter-frequency and NR Inter-RAT measurements and Inter-RAT measurements of NR. Although early in the discussion, we anyway think some very basic agreements concerning measurement gaps could be made and based on the discussions we propose:

Proposal 1: Need for gap-assisted measurement could be indicated by the UE to the network in NR.

Proposal 2: RAN4 should use existing GP0 and GP1 as starting point for inter-RAT measurement gaps.

Proposal 3: RAN4 should also include interrupt handling when discussing measurement gaps.
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Agreements


Basic measurements for NR wihout gaps may need to be understood better before gap based measurement can be progressed in details


Way forward�


Investigate both gap based measurements and measurements without gap


Note; Gaps may be needed for both NSA and SA operation


Investigate the impact of gaps for measurements on carriers with different numerologies


Investigate gaps for enabling SA and NSA NR








