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1. Introduction
Gap sharing has been discussed for some meetings in RAN4, and some progress has been made. Key agreements include the agreement of gap sharing ratio between intrafrequency and interfrequency/interRAT measurements, and agreement in RAN4#1807AH that gap sharing applies only in
· 2 searchers are assumed for FR1 only measurements.
· RF limitation within the measurement gap: 
· For FR1, In case of intra-frequency measurement during MG, UE can conduct measurements of intra-frequency with up to two frequency layers within one MG occasion, including
· One intra-frequency with Pcell/PSCell  and one intra-frequency with Scell 
· Two intra-frequency with Scell

· For per-UE gap configuration, in case of inter-frequency/inter-RAT measurement during MG, UE can only conduct measurement of one inter-frequency/inter-RAT within one MG occasion
· only gap occasions that both intra-frequency and inter-frequency/inter-RAT Mos exist

There has also been discussion of different alternatives for specifying requirements with multiple measurement objects and the various alternatives have become closer to each other. Nevertheless, the flexibility of NR measurement configuration makes the topic considerably more complicated than gap-based measurement for LTE with multiple measurement objects, and further work is needed to complete the requirements.
2. Discussion

Scaling with multiple measurement objects
The essence of the requirements which we proposed earlier e.g. in [REF] is to define 
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 if carrier i is a candidate to be measured in gap j
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  otherwise

For each measurement gap, count the number of competing measurement objects according to
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 For each carrier, compute the total number of measurement opportunities according to
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The scaling factor for carrier i is then determined according to
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As an example assume that a carrier f1 can be measured with no competing measurement objects in gap1, and 1 competing measurement object in gap 2,3,4. The gap repetition period, G,  is 4 gaps.
The resulting scaling factor will be ceil(4/(1+2+2+2)) = ceil(4/7). Such a calculation prior to the ceiling function can be regarded as an averaging operation. Other companies have had the view that this leads to requirements which cannot be met if the UE does not schedule the measurements in a particular order, which is not the intention of defining the requirements in this way.
To avoid this problem, we propose to define the requirements on the most loaded measurement gap for each measurement object, following a similar approach as option 2 in [2]. This leads to more relaxed performance when there is a big difference between the average and the most loaded measurement gap compared with our earlier approach, but on the other hand such scenarios should ideally be avoided by the network and it provides more freedom for UE implementation. It also allows significant simplification of the equations, since only the most loaded gap needs to be considered and
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Formally, this simply corresponds to the [image: image13.png]


 count of competing measurement objects in the most loaded measurement gap where [image: image15.png]


 is a candidate to be measured.
Proposal 1 : Adopt the basic scaling factor methodology [image: image17.png]CSF, = max(8:4,. = 1.j =
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There are a number of practical considerations to account for with this approach, including 
· Handling of interRAT measurements
· Gap sharing for EN-DC
· Gap sharing for intra and interfrequency/interRAT measurements
· Measurements with sparse opportunity, such as RSTD measurement with long Tprs
· Per FR gap capabilities
Handling of interRAT measurements

Since LTE (either interfrequency or interRAT measurement objects) or GSM RSSI (interRAT measurement objects) may be measured in any measurement gap, this straightforwardly  reflected with [image: image21.png]
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Proposal 2 : [image: image23.png]


 for any gap for GSM RSSI or LTE measurement objects
Gap sharing for EN-DC
In [3], there was a proposal to define different gap sharing for LTE interfrequency measurement objects when EN-DC is configured, subject to the limitation that there are only 2 bits/4 values possible for gap sharing. Since proposal 2 naturally prioritises LTE inter-frequency measurements, it is possible to deprioritise NR gap based measurements by configuring a longer SMTC period. Hence, we do not see a strong motivation to define a different gap sharing ratio for EN-DC, compared with SA NR.
Proposal 3 : The same gap sharing ratio is used for EN-DC and for SA NR, following the values already included in 38.133 and 36.133 (equal split, 25%, 50%, 75%).
Gap sharing for intra and interfrequency/interRAT measurements
In RAN4 AH1807, it was agreed that gap sharing applies only in gap occasions that both intra-frequency and inter-frequency/inter-RAT Mos exist. Hence, the requirements may be determined by
Kintra=100/X

Kinter=100/(100-X)

In cases where equal sharing is not applicable.

For each gap where there are both intra and inter measurement objects, scale the intra measurement objects by Kintra and the inter measurement objects by Kinter as follows
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 if carrier i is an intrafrequency candidate to be measured in gap j
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 if carrier i is an interfrequency/interRAT candidate to be measured in gap j
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  otherwise

Then we can calculate the effective number of competing intra and inter measurement objects for each gap as before
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And
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Finally, we compute
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 where carrier type is intra if i is an intra carrier, or inter if i is an interfrequency/interRAT carrier
Proposal 4: Calculate [image: image35.png]), imtra



 the number of competing intra measurement objects and the number of competing interfrequency/interRAT measurement objects and use proposal 1 on a per carrier-type basis for intra / interfrequency & interRAT sharing
Sparse measurement opportunities

One concern is RSTD measurement, where Tprs can be large such as 1.28s. In this case, the gap utilization repetition period needs to be extended to cover the gap which includes PRS occasion.  However, assuming that this gap is shared with SMTC or interRAT measurement opportunities, it makes sense to assume that PRS measurements are prioritized and always performed in this gap. Otherwise, the RSTD requirements would be very much relaxed if there are other competing measurement objects. Requirements for the other NR/LTE/GSM RSSI measurement objects can be evaluated assuming that the sparse gap is always used for RSTD measurement, which compensates for the unavailable gap from an NR/LTE CRS/GSM RSSI measurement perspective.

Proposal 5:  Sparse opportunity measurements such as RSTD with large Tprs are always assumed to be performed in the relevant measurement gap. The relevant measurement gap is excluded from NR/LTE CRS/GSM RSSI measurement requirements
Regarding the definition of sparse measurement opportunity, we are open to further discussion on this and our initial proposal for discussion is that if Tprs>max(SMTC periodi)
Proposal 6: RSTD is considered a sparse opportunity measurement if Tprs>max(SMTC periodi)
3. Conclusion

In this contribution, we discuss further gap sharing and the measurement of multiple measurement objects. For the basic NR measurements, we propose

 Proposal 1 : Adopt the basic scaling factor methodology [image: image37.png]CSF, = max(8:4,. = 1.j =
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Which is also the methodology propose in [2]. Since the methodology needs to be extended to support LTE and GSM measurements, we propose
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 for any gap for GSM RSSI or LTE measurement objects

Gap sharing needs to be considered and we propose
Proposal 3 : The same gap sharing ratio is used for EN-DC and for SA NR, following the values already included in 38.133 and 36.133 (equal split, 25%, 50%, 75%).
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 the number of competing intra measurement objects and the number of competing interfrequency/interRAT measurement objects and use proposal 1 on a per carrier-type basis for intra / interfrequency & interRAT sharing
The final topic which needs to be considered is sparse opportunity measurements such as RSTD with long Tprs, and we propose
Proposal 5:  Sparse opportunity measurements such as RSTD with large Tprs are always assumed to be performed in the relevant measurement gap. The relevant measurement gap is excluded from NR/LTE CRS/GSM RSSI measurement requirements

Proposal 6: RSTD is considered a sparse opportunity measurement if Tprs>max(SMTC periodi)
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