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1. Introduction
In the previous RAN4 meetings, delay requirements of inter-frequency measurement have been discussed, but scaling factor considering different SMTC configurations on measured carriers is still under discussion. In this contribution, we provide our views on remaining issues on requirements of inter-frequency measurement.
2. Discussion
Requirements of inter-frequency measurement for multiple carriers have been discussed in the several RAN4 meetings, but the way to treat different SMTC configurations on measured carriers is still unclear. At RAN4#86bis meeting, following four alternatives were proposed by companies as captured in [1]. 
	· Alt1: The delay requirement is unified among different carriers, and the requirement of inter-frequency carrier #i can be expressed as:



· Alt2: The delay requirement is per-carrier defined for each carrier, and the requirement of inter-frequency carrier #i can be expressed as: 



· The value of scaling factor in each carrier Nscaling1,carrier_i = Nfreq,fully + Nfreq,partially + 1 ≤ Nfreq 
· Where Nfreq,fully is the number of carriers whose SMTC occasions are fully colliding with the SMTC occasions of carrier #i. 
· Where Nfreq, partially is the number of carriers whose SMTC occasions are partially colliding with the SMTC occasions of carrier #i.

· Alt3: The delay requirement is per-carrier defined for each carrier, and the requirement of inter-frequency carrier #i can be expressed as: 




· The value of scaling factor in each carrier Nscaling2,carrier_i ≤ Nfreq 
· The scaling factor is based on the assumption
· The detailed principles to decide the value of Nscaling,carrier_i refer to the Proposal 1 in [R4-1803787, Ericsson]

· Alt4: The delay requirement is per-carrier defined for each carrier, and the requirement of inter-frequency carrier #i can be expressed as: 



· The value of scaling factor in each carrier Nscaling3,carrier_i ≤ Nfreq 
· The detailed principles to decide the value of Nscaling,carrier_i refer to Page 4 in [R4-1804608, NTT DOCOMO]



At the RAN4 AH1807 meeting, three options as captured below were proposed from companies, and many companies including us were supportive about Option 2 (alternative 3 in R4-1805565). 
· Open issue
· Selection of one of 4 alternatives to define inter-frequency measurement time:
· Option 1: alternative 2 in WF in R4-1805565 (per carrier scaling)
· Option 2: alternative 3 in WF in R4-1805565 (per carrier scaling)
· Option 3: alternative 1bis (R4-1809275)
In addition, following agreements were made at the last meeting [2-3].
	RAN4 AH1807
Agreements
· Applicability of measurement gap sharing factor:
· Option 1: only gap occasions that both intra-frequency and inter-frequency/inter-RAT Mos exist
· Selection of one of 4 alternatives to define inter-frequency measurement time:
· define requirements on per carrier basis as a baseline


[bookmark: _GoBack]Based on discussion in the previous RAN4 meetings, both efficiency on utilization of measurement gap occasions and complexity on UE implementation should be considered to derive requirements for gap-based measurements. From efficiency on MG utilization point of view, other than alternative 3 would waste a lot of measurement gap occasions especially for the case where some carriers have much shorter SMTC periodicity than that of other carriers, e.g. Case A in Figure 1. Moreover, different SMTC configurations on each carrier like Case B in Figure 1 could not be reflected to derivation of scaling factor. On the other hand, from UE implementation point of view, some companies insisted that alternative 3 might cause tight delay requirements, but somehow compensation, e.g. additional samples for margin, could be considered even if alternative 3 would be adopted. In addition, it was agreed that gap sharing is applied only for gap occasions which have both intra-frequency and inter-frequency/inter-RAT MOs at the last RAN4 meeting. Since scaling factor for each carrier would be calculated on each gap occasion based on alternative 3, gap sharing factor could be directly applied for equation of scaling factor for inter-frequency measurement requirement. Therefore, delay requirements for inter-frequency measurement should be derived based on alternative 3. 
Proposal 1: Scaling factor for inter-frequency measurement with multiple carriers should be calculated based on Alt. 3 in [1].
[image: ]
Figure 1: Illustration of inter-frequency measurement with multiple carriers
3. Conclusion
In this contribution, we provided our views on remaining issue on requirements of inter-frequency measurement and we made following proposal.
Proposal 1: Scaling factor for inter-frequency measurement with multiple carriers should be calculated based on Alt. 3 in [1].
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