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1. Introduction

In the September meeting, the measurement gap was discussed and a WF was agreed [1]. This contribution provides discussion on this issue.  
2. Discussion 
In the last meeting, there was no consensus on the introduction of shorter MGL (3ms, 4ms, 5ms). According to the RAN1 agreement [2], the SSB transmission duration is related to the SCS and frequency range. Table 1 summarizes the maximum SSB transmission duration for different combination of frequency range and SCS. According to Table 1, it can be seen that the SSB transmission duration is shorter than 3ms for most of the cases. What’s more, L is the maximum number of SS-blocks within SS burst set, if the actual transmitted number of SSB is smaller than L, the SSB transmission duration could be shorter. For these cases, 6ms MGL maybe too long and will result in unnecessary throughput loss. So it is proposed to consider the shorter MGL.
Proposal 1: it is proposed to introduce shorter MGL.

According to Table 1, it can be found that SSB transmission duration could be {1ms, 2ms, 2.5ms, 4ms, 5ms}. There is no need to introduce different MGL for each SSB duration, since it will increase the complexity of network configuration. 1ms and 3ms could be used to cover most of the SSB transmission duration. Considering the retuning time is 1ms, the shorter MGL could be 2ms and 4ms. So, in total, the MGL could be {2ms, 4ms, 6ms}.
Proposal 2: the shorter MGL is proposed to be {2ms, 4ms} considering 1ms retuning time.

For frequency range below 6GHz and mm-wave，according to Table 1, the SSB transmission duration may be smaller than 5ms. For example, the maximum SSB transmission duration is 1ms for the frequency range < 3GHz with 30KHz SCS, and the maximum SSB transmission is 2.5ms for the frequency range > 6GHz with 240KHz SCS. So the shorter MGL can be applicable to both sub 6GHz and mm-wave.
Proposal 3: it is proposed to apply shorter MGL to both sub 6GHz and mm-wave.
Table 1: SSB transmission duration

	Frequency range
	SCS
	L
	Maximum SSB transmission duration

	F<3GHz
	15KHz
	4
	2ms

	3GHz<F<6GHz
	15KHz
	8
	4ms

	F<3GHz
	30KHz
	4
	1ms

	3GHz<F<6GHz
	30KHz
	8
	2ms

	F>6GHz
	120KHz
	64
	5ms

	F>6GHz
	240KHz
	64
	2.5ms


As for the measurement of multiple frequency layers with gap, the candidate approaches are:
· Option 1 : NW will configure a single uniform periodic measurement gap pattern to cover the union of SMTC of different frequency layers

· Option 2 : NW will configure multiple measurement gap patterns to cover SMTC of different frequency layers. 

· Option 2a : Gap pattern per frequency layer

· Option 2b: Gap pattern per SMTC group

· Option 2c: Gap pattern per frequency range (eg. sub 6Ghz, mm-wave) 

· Option 3 : NW will configure a single non-uniform periodic measurement gap pattern to cover the SMTC of different frequency layers

· Option 4 : Other option is not precluded
Different frequency layers may have different SSB periodicity. For the asynchronous network, the SSB transmission offset may be not easy to be aligned. In the Nagoya meeting [3], RAN1 agreed that at least 1ms, 5ms are the candidate values for SMTC window duration and other values are FFS. So different frequency layers may have different SMTC window duration. In order to ensure the network flexibility of SSB transmission configuration, it is preferred to have multiple SMTC across different frequency carriers.
Proposal 4: it is proposed to have multiple SMTC across different frequency carriers.

If there are multiple SMTC across different frequency carriers, it is preferred to configure multiple measurement gap patterns to cover the different SMTC of different frequency layers. If only a single measurement gap pattern is configured, it may have impact on the network flexibility of SSB transmission configuration. The single measurement gap pattern maybe not restrict the configuration flexibility of SSB transmission periodicity and SSB transmission duration. For example, if different frequency layers have different SSB transmission periodicity, the measurement gap periodicity can be configured as the longest one of these SSB transmission periodicity, and the same story can be applied to the SSB transmission duration. However, if different frequency layers have different SSB transmission offset, e.g. in the asynchronous network, only single measurement gap offset could not cover this case. So it is better to configure multiple measurement gap pattern to cover SMTC of different frequency layers.
Proposal 5: it is proposed to configure multiple measurement gap patterns to cover different SMTC of different frequency layers.
3. Conclusion
This contribution provides discussion on the measurement gap, the proposals and observations are:
Proposal 1: it is proposed to introduce shorter MGL.
Proposal 2: the shorter MGL is proposed to be {2ms, 4ms} considering 1ms retuning time.
Proposal 3: it is proposed to apply shorter MGL to both sub 6GHz and mm-wave.
Proposal 4: it is proposed to have multiple SMTC across different frequency carriers.
Proposal 5: it is proposed to configure multiple measurement gap patterns to cover different SMTC of different frequency layers.
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