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1. Introduction & Background
In last RAN2 meeting, measurement gap configuration has some progress. The following agreements are achieved. 
Agreements:

1
For case of a single gap pattern that applies to both LTE and NR radios of the UE ('per UE gaps'): LTE RRC provides a single measurement gap configuration.

2
For the independent gap case where UE is able to apply a different gap pattern for LTE/FR1 and FR2:


a/
NR RRC configures a measurement gap configuration for FR2. 


b/ 
LTE RRC configures a measurement gap configuration for LTE and NR FR1 frequencies

Agreements:

1
In the case of per UE measurement gap configuration, MN decides the configuration and informs the SN about the configuration.

2
For Dec 17, adopt a solution where:


a/ For case of a single gap case the network always configures per UE gaps if the UE is configured to measure any inter-freq or inter-RAT carrier or intra-freq cases where gaps are required.


b/ For the independent gap case the network always configures for the LTE/FR1 gaps if the UE is configured to measure any carrier within the FR1 range, and network always configures for the FR2 gaps if the UE is configured to measure any carrier within the FR2 range.

3
For the independent gap case once EN-DC is setup:


a/
the MN should inform the measurement gap pattern configuration on FR1 to the SN


b/ 
the MN should inform the SN that it wants to measure in FR2 frequency(ies). Some assistance information to the SN to configure the gaps is provided 


c/ 
the SN should inform the MN that it wants to measure in NR carriers in FR1 range, if the SN has not already received a measurement gap pattern.  Some assistance information to the MN to configure the gaps is provided

FFS What assistance information is required
4
For the per UE gap case once EN-DC is setup:


a/
the MN should inform the measurement gap pattern configuration to the SN


b/ 
 the SN should inform the MN that it wants to measure any inter-freq carrier or intra-freq cases where gaps are required.  Some assistance information to the MN to configure the gaps is provided
5
Capability is added to indicate support for independent gap configuration for FR1 and FR2

Generally speaking, two types of measurement gap configuration can be provided to UE for EN-DC, LTE/FR1 and FR2, respectively. However, the details of how to coordinate the measurement gap are left FFS. This contribution mainly focuses on the assistance information needed between nodes for gap configuration.
2. Discussion
In RAN4 spec 38.133[1], measurement gap configuration has the following MGL and MGRP
Table 9.1.2-1: Gap Pattern Configurations supported by the E-UTRA-NR dual connectivity UE

	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period

(MGRP, ms)

	0
	6
	40

	1
	6
	80

	2
	3
	40

	3
	3
	80

	FFS: [4]
	[6]
	[20]

	[5]
	6
	160

	FFS: [6]
	[4]
	[20]

	[7]
	4
	40

	[8]
	4
	80

	[9]
	[4]
	[160]

	[10]
	3
	20

	[11]
	3
	160

	FFS: [12]
	[5.5]
	[20]

	[13]
	[5.5]
	40

	[14]
	[5.5]
	80

	[15]
	[5.5]
	160

	[16]
	[3.5]
	20

	[17]
	[3.5]
	40

	[18]
	[3.5]
	80

	[19]
	[3.5]
	160

	[20]
	[1.5]
	20

	[21]
	[1.5]
	40

	[22]
	[1.5]
	80

	[23]
	[1.5]
	[160]


Regarding the per UE gap configuration and per FR gap configuration, the following applicablity is defined
Table 9.1.2-2: Applicability for Gap Pattern Configurations supported by the E-UTRA-NR dual connectivity UE
	Measurement gap pattern configuration
	Serving cell 
	Measurement Purpose
	Applicable Gap Pattern Id

	Per-UE measurement gap
	E-UTRA + FR1, or 

E-UTRA + FR2, or 

E-UTRA + FR1 + FR2


	E-UTRA only
	[0,1,2,3]

	
	
	FR1 and/or FR2 
	[0-11]

	
	
	E-UTRAN and FR1 and/or FR2
	[0,1,2,3]

	Per FR measurement gap
	E-UTRA and, FR1 if configured
	E-UTRA only
	[0,1,2,3] 



	
	FR2 if configured
	
	No gap 

	
	E-UTRA and, FR1 if configured
	FR1 only 
	[0-11] 

	
	FR2 if configured
	
	No gap

	
	E-UTRA and, FR1 if configured
	FR2 only
	No gap

	
	FR2 if configured
	
	[12-23]

	
	E-UTRA and, FR1 if configured
	E-UTRA and FR1 
	[0,1,2,3]

	
	FR2 if configured
	
	No gap

	
	E-UTRA and, FR1 if configured
	FR1 and FR2
	[0-11] 

	
	FR2 if configured
	
	[12-23]

	
	E-UTRA and, FR1 if configured
	E-UTRA and FR2
	[0,1,2,3] 

	
	FR2 if configured
	
	[12-23]

	
	E-UTRA and, FR1 if configured
	E-UTRA and FR1 and FR2
	[0,1,2,3] 

	
	FR2 if configured
	
	[12-23]

	Editor notes: this applicability table might need revise according to any change made on Table 9.1.2-1: Gap Pattern Configurations supported by the UE


As for different configurations of measurement gap(MGL, MGRP), the MN/SN needs to know the SN/MN information to configure the per UE/independent gaps. In last RAN2 meeting, we agreed that per CC gap indication will not be introduced in R15 ENDC, thus, we assume that similar approach in LTE can be adopt, i.e. the needforgap indication in the BandCombinationListEUTRA in UE capability can be reused. However, it is still not clear whether this capability can be understood by both nodes.
Proposal 1: The basic idea of needforgap indication in the BandCombinationListEUTRA in UE capability as in LTE can be reused in ENDC measurement gap capability reporting. 
2.1. Assistance info on Frequency domain
According to the agreement we made last meeting, for the per UE gap, it is configured by the MN, and SN needs to inform the MN about the wanted frequency if measurement gap is required. At least, the frequency to be measured needs to be transmitted to the MN. The frequency may include the central frequency of the SSB to be measured with the corresponding SCS, and/or include the frequency of the CSI-RS together with the SCS. The SCS info is used for the MN, to evaluate whether this SCS in the FR1 frequency is within the operating LTE part. Also, the SN may configure the UE with multiple BWPs, as one time there is only one BWP activated. It is beneficial for the MN to know the BWP configuration, so as to configure the measurement gap properly. 
Proposal 2: For per UE gap, SN needs to inform MN about the central frequency of the SSB to be measured with the corresponding SCS, and/or the frequency of CSI-RS with the SCS, and the BWP configuration configured by the SN to the UE.
For the independent gap, considering the MN to SN part, MN should inform SN the wanted FR2 frequency. At least the central frequency of the FR2 is transmitted to the SN. The SCS of this frequency is determined by SN. Considering the SN to MN part for the FR1 frequency, similar assistance info is provided as in proposal 2.
Proposal 3: For the independent gap, MN should inform SN the FR2 central frequency, SCS of the central frequency is determined by SN. SN should inform MN the assistance info similar as in proposal 2
. 
2.2. Assistance info on Time domain
Besides the frequency information is needed for the gap configuration, timing info is also needed. In order to configure a proper repetion and length of a gap pattern, some timing info is needed for MN and/or SN. SS block measurement timing configuration (SMTC) is used for the timing indication of the SS blocks, with which the UE can assume the SSB is in the window. In order for the NW to properly configure a gap pattern during which there will be SSB broadcasted,  
the SSB SMTC(s) of this carrier is needed.
Proposal 4: SSB SMTC configuration(s) is(are) needed for the MN/SN to configure a measurement gap for FR1/FR2.
In current TS 38.211[2], the CSI-RS has the following timing related configurations.
Table 7.4.1.5.2-6: Slots containing CSI-RS.

	CSI-RS-timeConfig
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	Slot offset
	Periodicity

	0 – 4
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	5

	5 – 14 
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-

i


	10

	15 – 34
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	20

	35 – 74
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	40

	75 – 154
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	80

	155 – 314
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	160

	315 – 634
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	320

	635 – 1274
	
[image: image9.wmf]635

-

i


	640


With the above configurations, considering the similar reason as in SS blocks, the window in which the CSI-RS will be transmitted is also needed to for the MN/SN to measure a FR1/FR2 frequency. 
Proposal 5: CSI-RS pattern and timing related configurations are needed for the MN/SN to configure a gap for FR1/FR2 frequency measurement.
3. Conclusion

In this contribution, we mainly discussed the issues for measurement gap assistance information. Base on the discussion, we have the following proposals.
Proposal 1: The basic idea of needforgap indication in the BandCombinationListEUTRA in UE capability as in LTE can be reused in ENDC measurement gap capability reporting.
Proposal 2: For per UE gap, SN needs to inform MN about the central frequency of the SSB to be measured with the corresponding SCS, and/or the frequency of CSI-RS with the SCS, and the BWP configuration configured by the SN to the UE.
Proposal 3: For the independent gap, MN should inform SN the FR2 central frequency, SCS of the central frequency is determined by SN. SN should inform MN the assistance info similar as in proposal 2.
Proposal 4: SSB SMTC configuration(s) is(are) needed for the MN/SN to configure a measurement gap for FR1/FR2.
Proposal 5: CSI-RS pattern and timing related configurations are needed for the MN/SN to configure a gap for FR1/FR2 frequency measurement.
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