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1 Introduction
At the last RAN4 meeting, the principle of defining gap sharing factor was discussed but there was no agreement because it has a relation to other topics, e.g., intra/inter-frequency measurement requirements. As a result of discussion, there are two options in regard to defining gap sharing factor as captured in [1].

	· Option 2-1: Gap sharing factor between intra-freq and inter-freq/inter-RAT measurement via signaling could be applied.
· Option 2-2: Scaling factor could be calculated only with SMTC configurations and number of carriers without signaled gap sharing factor (e.g. R4-1804608).



In this contribution, we provide our views on this issue considering other topics which are still under discussion.
2 Discussion
There are two types of measurement gap in Rel-15 NR such as per-UE gap and per-FR gap, and the measurement gap needs to be shared by measurements on multiple carriers such as inter-frequency measurement and intra-frequency measurement with gap. Therefore, defining the principle of gap sharing among measurements on multiple carriers is necessary. Option 2-1in [1] is the similar way as LTE Cat.M1 case. In case of LTE Cat.M1, signalling of gap sharing factor was introduced because MGRP is the only way to indicate each measurement periodicity for Cat.M1 UE and only one value of MGRP can be configured to cover both intra-frequency and inter-frequency measurements, i.e., there was no way to control ratio between intra-frequency measurement opportunity and inter-frequency measurement opportunity in LTE. In case of NR, since SMTC periodicity is configured for each measured carrier, measurement opportunity ratio among multiple measured carriers can be controlled to some extent by SMTC configurations. However, it would be difficult to define appropriate values of sharing ratio between intra-frequency and inter-frequency measurements unlike the cases of Cat.M1 because different SMTC periodicities may be configured for each carrier and then actual measurement periodicity for a certain carrier based on SMTC and sharing ratio may not be appropriate. 

Observation 1: In case of LTE Cat.M1, signalling of gap sharing factor was introduced because MGRP is the only way to indicate each measurement periodicity for Cat.M1 UE and only one value of MGRP can be configured to cover both intra-frequency and inter-frequency measurements 

Observation 2: In case of NR, since SMTC periodicity is configured for each measured carrier, measurement opportunity ratio among multiple measured carriers can be controlled to some extent by SMTC configurations.


Meanwhile, NR inter-frequency measurement requirements for multiple carriers were discussed in the last meeting and some solutions were proposed [2]. According to [2], candidate alternatives are as follows.

	· 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]



Since this discussion is about “sharing factor” for measurement gap timing utilization among multiple inter-frequency carriers, we think the same principle should be applied to gap sharing between intra-frequency carrier(s) and inter-frequency carrier(s). In addition, when some inter-RAT measurements with gap are configured with NR measurements for the same gap, the gap sharing among RATs needs to be considered. For inter-RAT measurement such as LTE carrier measurement, MGRP of configured gap can be assumed as measurement periodicity for the carrier like SMTC periodicity since inter-RAT measurements can be performed in any gap timing. 

Based on above observations, we propose that the principle of gap sharing factor should be specified without any additional signalling, i.e. option 2-2 in [1].

Observation 3: For inter-RAT measurement such as LTE carrier measurement, MGRP of configured gap can be assumed as measurement periodicity for the carrier like SMTC periodicity since inter-RAT measurements can be performed in any gap timing.

Proposal 1: The principle of gap sharing should be defined without any additional signaling. The same principle as NR inter-frequency measurement requirements for multiple carriers should be applied to gap sharing between intra-frequency carrier(s) and inter-frequency carrier(s).

Regarding the candidate alternatives in [2], we provide our views below.
Alt1
Alt1 means that all of carriers to be measured are considered as the same priority, i.e., the delay requirement is the same among each carrier regardless of the configured SMTC. Then, configuring different SMTCs across carriers would be meaningless. In addition, the delay requirement for the carrier where short SMTC is configured becomes same as that for other carrier(s) with long SMTC although configuring short SMTC for the carrier means that operators want to know the measurement result for the carrier quickly. So, this option is not appropriate.

Alt2
Alt2 is defined based on how many SMTC windows are overlapped with the SMTC of carrier to be measured. However, we think this option is also not appropriate at least in some cases. For example, when SMTC for a certain carrier is overlapped with SMTCs of multiple other carriers only at specific SMTC timings, i.e., there are some SMTC timings for the carrier that are not overlapped with SMTC of other carriers, this option cannot take such non-overlapped SMTC timings into account for the calculation of scaling factor and hence delay requirement for the carrier becomes longer than other options such as Alt3 and Alt4. So, this option is not preferable.

Alt3 and Alt4
[bookmark: _GoBack]We think that the basic principle of Alt3 and Alt4 are similar. The difference is whether the carrier(s) configured with shorter SMTC periodicity are prioritized than other carrier(s) with longer SMTC or not, i.e., Alt4 prioritizes the carrier(s) configured short SMTC periodicity compared to Alt3. Some examples of calculation result on delay requirement are shown in Figure 1 and 2. As shown in Figure 1, calculated scaling factors for carrier #A, #B and #C are same between Alt.3 and Alt.4, respectively. On the other hand, as shown in Figure 2, for carrier #C, the calculated scaling factor of Alt4 is smaller than that of Alt3 while for carrier #A and #B, the calculated scaling factor of Alt4 is larger than that of Alt3. In this example, the prioritization principle of Alt4 causes non-negligible impact on measurement delay requirement for the carriers with longer SMTC periodicity. Considering such case, Alt3 may be more preferable than Alt4. So, we propose to apply Alt3 as principle for gap sharing in NR.

	· MGRP = 40ms
· SMTC of carrier #A = 80ms with 0ms offset
· SMTC of carrier #B = 80 ms with 40 ms offset
· SMTC of carrier #C = 40 ms (This carrier can be also assumed as inter-RAT carrier, e.g., LTE.)
· Measurement type of carrier #A, #B and #C is type C or type D.
· According to the agreements on FR2, type B is also assumed.
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· Tinter, carrier_#B: 
· Tinter, carrier_#C: 
	Alt4
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Figure 1. An example of Alt3 and Alt4


	· MGRP = 40 ms
· SMTC of carrier #A = 80 ms with 0 ms offset
· SMTC of carrier #B = 80 ms with 0 ms offset
· SMTC of carrier #C = 40 ms (This carrier can be also assumed as inter-RAT carrier, e.g., LTE.)
· Measurement type of carrier #A, #B and #C is type C or type D.
· According to the agreements on FR2, type B is also assumed.
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Figure 2. Another example of Alt3 and Alt4

Proposal 2: Alt3 in [2] should be applied to define the gap sharing factor and inter-frequency measurement requirements.

3 Conclusion
In this contribution, we provided our view on the principle of defining gap sharing factor. We made following observations and proposal.

Observation 1: In case of LTE Cat.M1, signalling of gap sharing factor was introduced because MGRP is the only way to indicate each measurement periodicity for Cat.M1 UE and only one value of MGRP can be configured to cover both intra-frequency and inter-frequency measurements 

Observation 2: In case of NR, since SMTC periodicity is configured for each measured carrier, measurement opportunity ratio among multiple measured carriers can be controlled to some extent by SMTC configurations.

Observation 3: For inter-RAT measurement such as LTE carrier measurement, MGRP of configured gap can be assumed as measurement periodicity for the carrier like SMTC periodicity since inter-RAT measurements can be performed in any gap timing.

Proposal 1: The principle of gap sharing should be defined without any additional signaling. The same principle as NR inter-frequency measurement requirements for multiple carriers should be applied to gap sharing between intra-frequency carrier(s) and inter-frequency carrier(s).

Proposal 2: Alt3 in [2] should be applied to define the gap sharing factor and inter-frequency measurement requirements.
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