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1. Introduction

This contribution provides the analysis on measurement gap sharing between intra-frequency and inter-frequency measurements.
2. Discussion
As we know, for eMTC the gap sharing requirements is defined as below [1]. Since UE needs to switch to inner 6PRBs to perform intra-frequency neighbor measurement, so the intra-frequency could be regarded as one inter-frequency  layer from gap utilization point of view. Based on this thinking, the equal splitting is defined as 
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	Kintra_M1_NC = 100 / X where X is signalled by the RRC parameter measGapSharingScheme [2] and is defined as in Table 8.13.2.1.1.1-2. 
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 is total number of inter-frequency layers to be monitored as defined in 8.1.2.1.1. When inter frequency measurement is not configured, Kintra_M1_NC=1 regardless whether or how parameter measGapSharingScheme [2] is configured. 
Table 8.13.2.1.1.1-2: Value of parameter X for CEModeA

measGapSharingScheme
Value of X (%)

‘00’
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In NR, as we discussed for several meeting cycles, UE may require measurement gaps to identify and measure intra-frequency cells in the following two cases:

- Case 1: Intra-frequency measurement when the SSB is not contained in the downlink operating bandwidth and UE needs to switch to the SSB of the serving cell indicated for measurement;
- Case 2: Intra-frequency measurement when SCS of target cell SSB and SCS of serving cell’s data are different and UE doesn’t support simultaneous reception of SSB and data with mixed numerology;
- Case 3: Intra-frequency measurement due to Rx beamforming in FR2 carrier.
As we know there are two kinds of measurement gaps. Under different gap types, the objects participating in gap sharing are different.
· Per UE measurement gap
Figure 1 illustrates the gap sharing in per UE measurement gap configurations assuming X% gaps for intra-f and (100-X)% gaps for inter-frequency measurements.

- X% gaps are for intra-frequency measurement needing gaps. Herein intra-frequency measurements include case 1 and case 2. 
For case 2 the intra-frequency measurement with mixed numerology shall share the gaps with inter-frequency measurement, case 1 and RX beamforming if inter-frequency and FR2 carriers are configured. In other words, the gap utilization of intra-frequency measurement with mixed numerology shall consider three factors: inter-frequency measurement, case1 and case 3. It can not be simply added “1” in the denominator as what we did in defining eMTC requirements.
For case 3 the simple and pessimistic requirements is to scale with the number of Rx beamforming. However the Rx beamforming is left to UE implementation, and network doesn’t know the information. Rx beamforming related measurement requirements were discussed in the previous meeting, and there are some concerns on the method of directly scaling with the number of Rx beams. So measurement requirements of Rx beamforming need further discussion.

- the remaining (100-X)% gaps are for inter-frequency measurements.  There are Nfreq, NSA  inter-frequency inter-frequency measurements layers being monitored which is specified in TS 38.133. Here inter-frequency carriers includes FR1 and FR2 frequencies. 
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Figure 1. Gap sharing in per UE gap case

· Per FR measurement gap
In common, the RF chain of FR1 and FR2 are separate. The inter-frequency measurements on FR1 carries and FR2 carriers can perform individually. It means that there is no gap sharing between measurements on FR1 and FR2 carriers. So the gap sharing between intra-frequency and inter-frequency measurement shall distinguish FR1 and FR2. Figure 2 and figure 3 illustrates the gap sharing for FR1 and the gap sharing for FR2. For gap pattern configured for FR1, intra-frequency measurement with mixed numerology and case1 shares gaps with Nfreq_RF1 inter-frequency measurement frequencies. For gap pattern configured for FR2, intra-frequency measurement with Rx beamforming shares gaps with Nfreq_RF2 inter-frequency measurement frequencies.
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Figure 2. Gap sharing for FR1 in per-FR gaps
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Figure 3. Gap sharing for FR2 in per-FR gaps
It is expect to define a general gap sharing method to cover all the cases and not expect to define separate requirements for different cases. Thus based on the above analysis, it is not suitable to use the equal splitting method between intra-frequency and inter-frequency. We suggest the gap sharing coefficient is signaled as below,
	measGapSharingScheme
	Value of X (%)

	‘00’
	[20]

	‘01’
	[40]

	‘10’
	[60]

	‘11’
	[80]


Proposal 1: It is not suitable to use the equal splitting method between intra-frequency and inter-frequency. The gap sharing coefficient is signaled as below,
	measGapSharingScheme
	Value of X (%)

	‘00’
	[20]

	‘01’
	[40]

	‘10’
	[60]

	‘11’
	[80]


3. Conclusions

This contribution provides the further consideration on measurement gap sharing method. 
Proposal 1: It is not suitable to use the equal splitting method between intra-frequency and inter-frequency. The gap sharing coefficient is signaled as below,
	measGapSharingScheme
	Value of X (%)

	‘00’
	[20]

	‘01’
	[40]

	‘10’
	[60]

	‘11’
	[80]
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