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1 Introduction

In RAN2#100 meeting, the measurement gap was extensively discussed based on RAN4 LS [1]. Based on the discussion on contributions [2]

 REF _Ref502781255 \r \h 
[3], the following agreements were reached [4]. 
	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 FR1range, 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


In this contribution, we further discuss the left issues of Measurement Gap for EN-DC, and provide our proposals correspondingly. 
2 Discussion

2.1 Single Gap Pattern
Based on current agreements, when only single Gap Pattern is supported for the UE, the MN will decide the configuration and informs the SN about the configuration; besides, the MN will also indicate the corresponding gap configuration to the UE via RRC message. If the measurement is triggered by SN, SN should inform the MN about the inter-freq carrier or intra-freq cases the measurement gap is required. 
With this procedure, if MN would like to measure any FR1 or FR2 on SN side, MN should obtain some information from SN side about its current serving frequency(ies) or at least measurement gap is needed or not, since based on previously agreements in RAN2 and RAN3, the MN is not aware which frequency(ies) in SN side is used, therefore, before MN indicate the measurement gap pattern configuration to the SN and the UE, MN cannot make sure whether measurement gap pattern should be configured or not for the UE. If the frequency which would like to be measured by MN is the serving frequency, the measurement gap may not be needed since intra-frequency measurement may be performed without any measurement gap needed, but if the frequency which would like to be measured by MN is not the serving frequency, the measurement gap is needed.
Besides, for some cases in intra-frequency cases, e.g. measurement of intra-frequency NR cells when the intra-frequency SS burst is not within the UEs active bandwidth part and hence the UE needs to perform RF retuning, the gap is also needed.
With considering the issues mentioned above, we consider there are two options which could be considered here.

Option 1: SN should inform MN about whether the measurement gap is needed or not before MN provides the measurement gap pattern configuration to the UE and SN for measuring FR1 or FR2.

With this option, MN should firsto measure, and then SN could send the response about whether the measurement gap is needed based on its serving and measurement configurations.

Option 2: MN could provide the measurement configuration to the UE, and UE could indicate to MN whether the measurement gap is needed for measuring FR1 or FR2.

This option is the legacy procedure defined in R14. With this option, there is no need for MN and SN to coordinate with each other before providing the measurement gap configuration, and MN could rely on UE’s response about whether the gap is required to be configured. 
Besides, since as agreed by RAN4, even for intra-frequency, the measurement gap may be needed for some cases, e.g. measurement of intra-frequency NR cells when the intra-frequency SS burst is not within the UEs active bandwidth part and hence the UE needs to perform RF retuning, therefore, the solution adopted by RAN2 should be flexible enough to also support this case. Thus, it seems option 2 is much more suitable.
Proposal 1: It’s proposed to support UE indicating MN about whether measurement gap is needed for measuring FR1 or FR2 after MN provides the measurement configuration to the UE in single gap pattern case.
When the SN would like to measure any inter-freq carrier or intra-freq cases where gaps are required, it seems current agreed procedure is sufficient to support the purpose. The only issue remained is about the details contained in assistance information. In our understanding, for both intra-frequency and inter-frequency measurement, at least the candidate frequency to be measured should be provided. With this information, the MN could decide which measurement gap pattern could be used based on the LS about the measurement gap pattern table. 
Proposal 2: SN should at least provide the candidate frequency(ies) to be measured for the MN to decide which measurement gap pattern configuration should be configured.
2.2 Independent Gap Pattern
Based on current agreements, 
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 FR1range, if the SN has not already received a measurement gap pattern.Some assistance information to the MN to configure the gaps is provided

When MN would like to measure FR1 or FR2 in independent Gap Pattern case, if the target frequency is FR1, since FR1 and LTE will use the same RF chain, the similar issues and options discussed in section 2.1 also exist here as follows. 

Option 1: SN should inform MN about whether the measurement gap is needed or not before MN provides the measurement gap pattern configuration to the UE and SN for measuring FR1.

With this option, MN should firstly indicate to SN which FR1 frequency(ies) it would like to measure, and then SN could send the response about whether the measurement gap is needed based on its serving and measurement configurations.

Option 2: MN could provide the measurement configuration to the UE, and UE could indicate to MN whether the measurement gap is needed when required for measuring FR1.

This option is the legacy procedure defined in R14. With this option, there is no need for MN and SN to coordinate with each other before providing the measurement gap configuration, and MN could rely on UE’s response about whether the gap is required to be configured. 

Besides, since as agreed by RAN4, even for intra-frequency, the measurement gap may be needed for some cases, e.g. measurement of intra-frequency NR cells when the intra-frequency SS burst is not within the UEs active bandwidth part and hence the UE needs to perform RF retuning, therefore, the solution adopted by RAN2 should be flexible enough to also support this case. Thus, it seems option 2 is much more suitable.

If the target frequency is FR2, since FR2 will use the independent RF chain which is handled by SN, therefore MN should inform the SN that it wants to measure in FR2 frequency(ies) as agreed in last meeting. In this case, SN could determine whether the measurement gap is needed, and provided the configuration to UE via NR RRC message.
However, as mentioned in previous discussion, since even for intra-frequency, the measurement gap may be needed for some cases, e.g. measurement of intra-frequency NR cells when the intra-frequency SS burst is not within the UEs active bandwidth part and hence the UE needs to perform RF retuning, therefore, whether the gap is needed depends on the active BWP in FR2. Therefore, 

Proposal 3: It’s proposed to support UE indicating MN about whether the measurement gap is needed for measuring FR1 or FR2 after MN provides the measurement configuration to the UE in independent gap pattern case.

When the SN would like to measure FR1, it seems current agreed procedure is sufficient to support the purpose. The only issue remained is about the details contained in assistance information. As discussed in the similar case in section 2.1, for deciding which measurement gap pattern could be used based on the LS about the measurement gap pattern table, 

Proposal 4: SN should at least provide the candidate frequency(ies) to be measured for the MN to decide which measurement gap pattern configuration should be configured.

When the SN would like to measure FR2, SN could handle this by its own since the RF chain for FR2 is independent from the RF chain used by MN.
3 Conclusions:

In this contribution, we discussed the left issues of Measurement Gap for EN-DC based on the achieved agreements in last meeting, and following proposals are provided:
Proposal 1: It’s proposed to support UE indicating MN about whether measurement gap is needed for measuring FR1 or FR2 after MN provides the measurement configuration to the UE in single gap pattern case.
Proposal 2: SN should at least provide the candidate frequency(ies) to be measured for the MN to decide which measurement gap pattern configuration should be configured.
Proposal 3: It’s proposed to support UE indicating MN about whether the measurement gap is needed for measuring FR1 or FR2 after MN provides the measurement configuration to the UE in independent gap pattern case.

Proposal 4: SN should at least provide the candidate frequency(ies) to be measured for the MN to decide which measurement gap pattern configuration should be configured.
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