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1 Introduction
In this contribution, we discuss the common framework/principle of measurement gap configuration for NE-DC and NR-DC. Meanwhile we discuss the details of RRM design for NE-DC in our companion contribution [1], and the details of RRM design for NR-DC in another our companion contribution [2].
2 Discussion  
The key procedures of EN-DC measurement gap are summarized in Table 1, which is the basis of NR-DC gap design.
	Procedure
	Measurement gap in ENDC

	Measurement gap type
	Support per-UE and per-FR gap where per-FR gap is UE capability 

	Measurement gap configuration
	Per-UE or LTE/FR1 gap is configured by MN, and FR2 gap is configured by SN

· Intention: keep LTE RRC structure without introducing measurement gap configuration for FR2 because there is no MeNB deployment in FR2 

	Assistance info for gap coordination b/w MN and SN
	MN and SN exchanges list of UE measured frequencies, whenever any change in the set of frequencies to be measured

	Exchange of gap configuration in inter-node RRC message
	· MN→SN: updated per-UE/FR1 gap 

· SN→MN: No 

	Gap type indication
	1 bit (per-UE or FR1) is indicated MN→SN and MN→UE, to avoid misunderstanding whether to apply gap to FR2


Table.1 key procedures of option 3 measurement gap 
We can see that the most important agreement is that per-UE or LTE/FR1 gap is configured by MN, and FR2 gap is configured by SN. For both NE-DC and NR-DC, there is no doubt that per-UE gap should be configured by MN. For per-FR gap, RAN2 made the agreement that FR2 gap is configured by SN because the intention to keep LTE RRC structure without introducing measurement gap configuration for FR2 as there is no MeNB deployment in FR2.
Observation 1: In EN-DC, RAN2 made the agreement that FR1 gap is configured by MN while FR2 gap is configured by SN because the intention to keep LTE RRC structure without introducing measurement gap configuration for FR2 as there is no MeNB deployment in FR2.
However, we don’t think the above intention is still valid in both NE-DC and NR-DC because:
· For NE-DC where SN is LTE
· SN can’t perform data transmission and inter-RAT measurement in FR2. Therefore, we don’t see any reason to let SN configure FR2 gap.
· For NR-DC where both MN and SN can work in FR1 and FR2. 
· It will be quite odd if we reuse EN-DC gap framework at least for this scenario: MN only needs FR2 gap and SN only needs FR1 gap.
Observation 2: In NE-DC, it is not reasonable to reuse EN-DC gap framework (e.g. FR2 gap is configured by LTE node).
Observation 3: In NR-DC, it is not reasonable to reuse EN-DC gap framework (e.g. the scenario: MN only needs FR2 gap and SN only needs FR1 gap).

So, we believe for NE-DC and NR-DC, different gap configuration framework from EN-DC should be designed. Note that MN can work in both FR1 and FR2 for both NE-DC and NR-DC, and RAN2 needs to finalize all the late drop design by Dec. 2018. So, we propose: 
Proposal 1: specify a common measurement gap/gap sharing framework for NE-DC and NR-DC, considering late drop needs to be finalized by Dec.2018.

For specific gap framework, basically, we have two kinds of solutions:

· Alt-1: Both per-UE gap and FR gap (FR1 gap and/or FR2 gap) are configured by MN
· Alt-2: Per-UE gap is configured by MN. FR1 and FR2 gaps are configured by the node who first configures gap 

We prefer Alt-1 because of the following 2 reasons:

1. It is simple, and correspondingly the gap coordination procedure will be straight forward and clear. It needs minor further design work. 
· On contrary, if Alt-2 is adopted, RAN2 needs to specify complex coordination procedure and which node (MN or SN) responsible to determine gap, details of which in NR-DC could be found in [2].
2. It avoids the possible collision if both MN and SN configures the FR1 gap or FR2 gap simultaneously. 
· On contrary, if Alt-2 is adopted, RAN2 needs to discuss how to ensure at most one FR1 gap and at most one FR2 gap is configured to UE, e.g. need to specify an inter-node coordination procedure like NR ANR configuration in EN-DC. 
The main benefit of Alt-2 is that the node who first needs gap doesn’t need to wait for the gap to be configured by the other node. However, we don’t think per-FR gap will be frequently changed, which is expected to be a static configuration for a long time in practical NR deployment. So, we think this benefit is quite likely to be minor in practical NR system.   
Proposal 2: Both per-UE gap and FR gap (FR1 gap and/or FR2 gap) are configured by MN
If proposal 2 is not agreed, we think it is important to ensure that NW configures at most one FR1 gap and at most one FR2 gap are configured to the UE in NE-DC and NR-DC. Otherwise, UE will be confused which one to override. Note that for NR ANR configuration in EN-DC, RAN2 has made the similar agreement [3]:

Agreements for ANR (reportCGI functionality in RRC)

2
 In case of EN-DC UE, ANR function towards NR cell can be configured by SN. 

2i
The UE can only be configured with a single reportCGI configuration, from either MN or SN.
2ii
Configuration of ANR towards NR cell requires coordination between MN and SN

.
Proposal 3: If proposal 2 is not agreed, then RAN2 is kindly requested to specify that NW ensures at most one FR1 gap and at most one FR2 gap are configured to the UE in NE-DC and NR-DC.
3 Summary
In this contribution, we discuss to design common framework of measurement gap configuration for NE-DC and NR-DC. We propose:  

Observation 1: In EN-DC, RAN2 made the agreement that FR1 gap is configured by MN while FR2 gap is configured by SN because the intention to keep LTE RRC structure without introducing measurement gap configuration for FR2 as there is no MeNB deployment in FR2.
Observation 2: In NE-DC, it is not reasonable to reuse EN-DC gap framework (e.g. FR2 gap is configured by LTE node).

Observation 3: In NR-DC, it is not reasonable to reuse EN-DC gap framework (e.g. the scenario: MN only needs FR2 gap and SN only needs FR1 gap).

Proposal 1: specify a common measurement gap/gap sharing framework for NE-DC and NR-DC, considering late drop needs to be finalized by Dec.2018.
Proposal 2: Both per-UE gap and FR gap (FR1 gap and/or FR2 gap) are configured by MN

Proposal 3: If proposal 2 is not agreed, then RAN2 is kindly requested to specify that NW ensures at most one FR1 gap and at most one FR2 gap are configured to the UE in NE-DC and NR-DC.
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