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1 Introduction
In recent RAN2 meetings, following agreements have been achieved on measurement gap configuration for EN-DC [1] [2]: 
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) 
For per-UE gap and independent FR1 gap case, SN indicates to MN the list of SN configured frequencies measured by UE. 

2) 
For independent FR2 gap case, MN indicates to SN the list of MN configured frequencies measured by UE.

3) 
Information can be exchanged whenever there is any change in the set of frequencies to be measures.

FFS: Whether any information in addition to the frequencies to be measured is needed for the purpose of handling CSI-RS measurements.

Agreements

1
The network configuration from the MN to the UE indicates if the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s) (i.e. per UE gap) or applies to LTE/FR1 serving cell(s) (i.e. per FR gap to LTE/FR1 and no per FR gap for FR2 serving cells).
On the other hand, it was decided in RAN#79 [3] that a late drop for Rel-15 that follows Rel-15 completion by 6 months will be introduced and: 
· Options 4, 7 are part of the late drop

· NR-NR DC to be considered to be added to the late drop at RAN#80
This contribution will address the measurement gap configuration and signalling for other DC scenarios, i.e. NG EN-DC (option 7 family), NE-DC (option 4 family), and NR-NR DC. 
2 Discussion 
2.1 NG EN-DC (option 7 family)
As showed in following figure 1 and 2, the primary difference between EN-DC and NG EN-DC is that the connected core network changes from EPC to 5GC while the radio protocol architecture is same, which seems not quite related to the measurement gap configuration procedure. Therefore, the measurement gap configuration procedure of NG EN-DC could reuse that of EN-DC, for both per UE and independent gap cases. That is, for per UE case, MN provides a single measurement gap configuration; and for independent case, MN configures measurement gap for LTE/FR1 and SN configures FR2. 
Furthermore, regarding to the assistance information, it is also similar to EN-DC. For per-UE gap and independent FR1 gap case, SN should indicate to MN the list of SN configured frequencies measured by UE. For independent FR2 gap case, MN indicates to SN the list of MN configured frequencies measured by UE.
Proposal 1: For NG EN-DC, the measure gap configuration related assistance information indication and procedure could reuse that of EN-DC. For per UE case, MN provides a single measurement gap configuration; for independent case, MN configures measurement gap for LTE/FR1 and SN configures FR2.
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Figure 1: Options 3 and 3A
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 Figure 2: Options 7 and 7A  
2.2 NE-DC (option 4 family)
For NE-DC, as figure 3 shows, the MN becomes gNB and connected core network is 5GC. 
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Figure 3: Options 4 and 4A
For per UE gap case, similar to EN-DC, it is reasonable that MN configures the measurement gap after coordination with SN. 

Observation 1: For per UE gap case of NE-DC, it is reasonable that MN provides a single measurement gap configuration. 
For independent gap case, remember that following two options were discussed for EN-DC [4]:

·  Option 1: MN configures both measurement gaps after coordination with SN

· Option 2: MN configures measurement gap for LTE/FR1 and SN configures FR2

Coordination is necessary between MN and SN for both options. And option 2 is simpler from the point view of specification, since it can keep the current LTE structure without the need of adding another measurement gap configuration for FR2, while option 1 needs to add FR2 related measurement gap configuration. 

However for NE-DC, the MN is gNB and the SN is ng-eNB/eLTE eNB. MN may configure UE to measure LTE, FR1 and FR2 frequencies, and SN will only configure UE to measure LTE frequencies for SN mobility management. So it is reasonable for MN to configure both measurement gaps of LTE/FR1 and FR2, after coordination with SN, and it can still keep the current LTE structure. 
Observation 2: For independent gap case of NE-DC, it is reasonable that MN configures both measurement gaps of LTE/FR1 and FR2, after coordination with SN.
As for the assistance information, since MN configures the gaps for both cases, SN should indicate to MN the list of SN configured frequencies measured by UE.

Therefore, according to above analysis and observations, we propose that:
Proposal 2: For NE-DC, MN configures measurement gaps after coordination with SN, for both per UE and independent gap cases. And SN indicates to MN the list of SN configured frequencies measured by UE.
2.3 NR-NR DC
For NR-NR DC scenario, the FR1-FR2 dual connectivity will be studied firstly according to RAN#79 summary [3].  
For per UE gap case, similar to above scenarios, it is reasonable that MN configures the measurement gap after coordination with SN. 

Observation 3: For per UE gap case of NR-NR DC, it is reasonable that MN provides a single measurement gap configuration. 
For independent gap case, there are two possible cases from the point view of specification: 
· Case1: MN works on FR1 and SN works on FR2
· Case2: MN works on FR2 and SN works on FR1

For case 1, MN may configure UE to measure FR1 and FR2, and SN may only configure UE to measure FR2, so it is also reasonable that MN configures both measurement gaps of FR1 and FR2, after coordination with SN.
For case 2, MN may configure UE to measure FR1 and FR2, and SN may only configure UE to measure FR1, so it is also reasonable that MN configures both measurement gaps of FR1 and FR2, after coordination with SN.
Observation 4: For independent gap case of NR-NR DC, it is reasonable that MN configures both measurement gaps of FR1 and FR2, after coordination with SN.
As for the assistance information, since MN configures the gaps for both cases, SN should indicate to MN the list of SN configured frequencies measured by UE.

Therefore, according to above analysis and observations, we propose that:
Proposal 3: For NR-NR DC, MN configures measurement gaps after coordination with SN, for both per UE and independent gap cases. And SN indicates to MN the list of SN configured frequencies measured by UE.
Another common issue for above three DC scenarios is that if the measurement gap from MN is pattern 0-11, which can be applied to both LTE/FR1 and FR2 [5], MN needs to indicate UE the pattern applies to LTE/FR1/FR2 serving cell(s) (i.e. per UE gap) or applies to LTE/FR1 serving cell(s) (i.e. per FR gap to LTE/FR1 and no per FR gap for FR2 serving cells). Otherwise, if the measurement gap from MN is pattern 12-23, no indication is necessary since it can be only used to FR2.
Proposal 4: For all three scenarios discussed above, if the measurement gap from MN is pattern 0-11, which can be applied to both LTE/FR1 and FR2 [5], MN needs to indicate UE the pattern applies to LTE/FR1/FR2 serving cell(s) (i.e. per UE gap) or applies to LTE/FR1 serving cell(s) (i.e. per FR gap to LTE/FR1 and no per FR gap for FR2 serving cells).

3 Conclusions
According to above analysis, we made following observations:

Observation 1: For per UE gap case of NE-DC, it is reasonable that MN provides a single measurement gap configuration. 
Observation 2: For independent gap case of NE-DC, it is reasonable that MN configures both measurement gaps of LTE/FR1 and FR2, after coordination with SN.
Observation 3: For per UE gap case of NR-NR DC, it is reasonable that MN provides a single measurement gap configuration.
Observation 4: For independent gap case of NR-NR DC, it is reasonable that MN configures both measurement gaps of FR1 and FR2, after coordination with SN.
Based on above observations, we made following proposals:

Proposal 1: For NG EN-DC, the measure gap configuration related assistance information indication and procedure could reuse that of EN-DC. For per UE case, MN provides a single measurement gap configuration; for independent case, MN configures measurement gap for LTE/FR1 and SN configures FR2.
Proposal 2: For NE-DC, MN configures measurement gaps after coordination with SN, for both per UE and independent gap cases. And SN indicates to MN the list of SN configured frequencies measured by UE 

Proposal 3: For NR-NR DC, MN configures measurement gaps after coordination with SN, for both per UE and independent gap cases. And SN indicates to MN the list of SN configured frequencies measured by UE.
Proposal 4: If the measurement gap from MN is pattern 0-11, which can be applied to both LTE/FR1 and FR2 [5], MN needs to indicate UE the pattern applies to LTE/FR1/FR2 serving cell(s) (i.e. per UE gap) or applies to LTE/FR1 serving cell(s) (i.e. per FR gap to LTE/FR1 and no per FR gap for FR2 serving cells).

Proposal 4: For all three scenarios discussed above, if the measurement gap from MN is pattern 0-11, which can be applied to both LTE/FR1 and FR2 [5], MN needs to indicate UE the pattern applies to LTE/FR1/FR2 serving cell(s) (i.e. per UE gap) or applies to LTE/FR1 serving cell(s) (i.e. per FR gap to LTE/FR1 and no per FR gap for FR2 serving cells).
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