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1. Introduction

In RAN4 NR AH #3 meeting the NR measurement gap related consensus was captured in the agreed Way Forward [1]. The MGL and MGRP related content is duplicated as below.
	· Background : Gaps with MGL=6ms and MGRP=40ms,80ms and 160ms have been agreed already by RAN4 for NSA and SA NR measurements. LTE measurement requirements with MGRP=160ms will not be specified. 

· Additional shorter MGRP and/or MGL can be considered

· Candidate MGL=[3,4,5]ms

· Candidate MGRP=[20]ms

· Other MGRP and ML is not precluded

· Not to add the additional shorter MGRP and/or MGL is also an option

· Final selection of MGL and MGRP is expected in RAN4#84bis

· Shorter MGL can be applicable to NSA, SA or both

· Shorter MGL can be applicable to sub 6GHz, mm-wave or both

· Shorter MGRP can be applicable to NSA, SA or both

· Shorter MGRP can be applicable to sub 6HGz, mm-wave or both

· Interested companies should provide further details such as the advantage/disadvantages for shorter ML/MGRP, operation of LTE measurements with shorter MGL/MGRP (if requirements for LTE measurement will be specified), considerations on whether shorter MGL/MGRP applies to SA, NSA or both, considerations on whether shorter MGL/MGRP applies to sub 6GHz, mm-wave or both. Other analysis is not precluded

· RAN2 needs to be informed of RAN4 findings on measurement gap pattern to complete their work




In this contribution, we provide our further considerations on the MGL and MGRP.
2. Discussion
2.1. MGL

The defined SS block composition in RAN1 for subcarrier spacing 15KHz, 30KHz, 120KHz and 240KHz are summarized as below repectively.
	Agreements(RAN1#89AH):
· For 15k Hz, 30 kHz, subcarrier spacing, the following mapping to slots in a half radio frame is agreed
· Note: For NR and LTE coexistence, duplex direction alignment can be achieved by subframe offset
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Agreements (RAN1#90):
· Candidate OFDM symbol position within half radio frame for SS/PBCH block for 120/240kHz SCS is modified as below
· 120 kHz subcarrier spacing

· The first OFDM symbols of the candidate SS/PBCH blocks have indexes {4, 8, 16, 20} + 28*n. For carrier frequencies larger than 6 GHz, n=0, 1, 2, 3, 5, 6, 7, 8, 10, 11, 12, 13, 15, 16, 17, 18.

· 240 kHz subcarrier spacing

· The first OFDM symbols of the candidate SS/PBCH blocks have indexes {8, 12, 16, 20, 32, 36, 40, 44} + 56*n. For carrier frequencies larger than 6 GHz, n=0, 1, 2, 3, 5, 6, 7, 8.
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	· The maximum number of SS-blocks within SS burst set, L, for different frequency ranges are

· For frequency range up to 3 GHz, L is 4
· For frequency range from 3 GHz to 6 GHz, L is 8
· For frequency range from 6 GHz to 52.6 GHz, L is 64
Note that RAN1 assumes minimum number of SS blocks transmitted within each SS burst set is one to define performance requirements


Then the maximum SS burst set length could be calculated in Table 1.
Table 1. SS block burst length
	
	SCS
	Maximum SS block number (L)

	
	
	4
	8
	64

	Below3GHz
	15 kHz
	2ms
	-
	-

	
	30 kHz
	1ms
	-
	-

	3GHz ~6 GHz
	15 kHz
	-
	4ms
	-

	
	30 kHz
	-
	2ms
	-

	6 GHz ~52.6 GHz
	120 kHz
	-
	-
	4.75ms

	
	240 kHz
	-
	-
	2.25ms


· Below 3GHz

If the measurement object carrier frequency is below 3GHz, the maximum transmitted SS block burst length shall be smaller than 2ms. Regarding RF tuning/retuning time, for below 3GHz it is most possible that the legacy RF retuning time for measurement gap could be reused (i.e., 0.5ms). Thus it is feasible to introduce 3ms MGL for measuring frequency below 3GHz.
Observation 1: For measurement object of below 3GHz, it is possible to introduce 3ms MGL.
· Above 3GHz or above 6GHz
If the measurement object frequency is above 3GHz or above 6GHz, the transmitted SS burst set length depends on the actual configured beam numbers and SSB SCS. In some cases the SS burst set length may be smaller however under some cases the SS burst set may achieve 4.75 ms. In the last RAN4 meeting, an LS was sent to RAN1[2].

	RAN4 has agreed 5MHz and 50MHz to be applicable minimum carrier bandwidths for many Sub-6GHz and mmWave NR bands. However, for bands where these minimum bandwidths are required, there is also need on higher SS SCS due to either LTE-NR co-existence or wider minimum CH BW deployment need. Hence the support of 10MHz and 100MHz minimum carrier bandwidths associated with 30kHz and 240kHz SS SCS for these bands is unclear from RAN4 perspective.


It implies that the default SSB SCS on frequency is not settled down and it is possible that there are multiple default SCS on a certain frequency from RAN4 RF point of view. For neighbour cell measurement (e.g., inter-frequency measurement), the serving cell can judge the length of  the  SSB burst set of the target cell only if the serving cell knows the actual SS block transmission and the SSB SCS on that frequency. In our understanding, these information are not always available, and no RAN1 and RAN2 conclusions are reached. At least it is not easy for serving cell to know the SSB SCS of the frequency of neighbour cell. So without the information of SSB SCS of the target inter-frequency, the maximum SS block length is not expected to be known. In this case, for the measurement object above 3GHz, the simplest and reliable way is still using 6ms measurement gap length.

Observation 2: For measurement object of above 3GHz, the maximum SS block length is not expected to be known under some cases.
· Mixed measurement objects

For the case multiple measurement objects are configured (e.g., one is below 3GHz, the other is above 3GHz), if the measurement gap is configured UE specific, then the MGL shall cover the longest SS blocks length of all measurement objects.
Proposal 1: For measurement object of below 3GHz, it is possible to introduce small MGL; For measurement object of above 3GHz or multiple measurement objects including below 3GHz and above 3GHz, it is suggested to reuse 6ms MGL in NR.
In the last meeting, there are some discussions on the short MGL of 4ms and 5ms. In our viewpoint, the benefit of introducing 4 or 5ms MGL is not outstanding. So it seems no need to introduce 4ms and 5ms MGL.
Proposal 2: No need to introduce 4ms and 5ms MGL.

2.2. MRGP
It is agreed in the last NR AH meeting, Gaps with MGRP=40ms, 80ms and 160ms have been agreed already by RAN4 for NSA and SA NR measurements. LTE measurement requirements with MGRP=160ms will not be specified. The remaining issue is whether 20ms MGRP shall be introduced in NR.

Considering 6ms MGL and 40ms MGRP, the data outage ratio due to measurement gap is 15%. Similarly, if 3ms MGL is introduced, according to the similar data outage ratio it seems 20ms MGL could be introduced.
Proposal 3: 20ms MGRP could be introduced providing 3ms MGL is configured.
3. Conclusions

This contribution provides the further consideration on measurement gaps. The following observations and proposal are provided:
Observation 1: For measurement object of below 3GHz, it is possible to introduce small MGL.
Observation 2: For measurement object of above 3GHz, the maximum SS block length is not expected to be known under some cases.

Proposal 1: For measurement object of below 3GHz, it is possible to introduce small MGL; For measurement object of above 3GHz or multiple measurement objects including below 3GHz and above 3GHz, it is suggested to reuse 6ms MGL in NR.
Proposal 2: No need to introduce 4ms and 5ms MGL.

Proposal 3: 20ms MGRP could be introduced providing 3ms MGL is configured.
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