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Introduction
In RAN4 #86 meeting, UE behaviour for per-UE and per-FR gap was discussed and a wayforward was approved in [1], duplicated agreements as below.
	Updated proposal for Scenario 1 (Serving cells in LTE/FR1. Measurement objects in both LTE/FR1 and FR2) 
· If MN indicates UE that the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s), 
· FFS the measurement requirements
· If MN indicates UE that the measurement gap from MN applies to only LTE/FR1 serving cell(s), 
· UE fulfils the per-FR requirements for FR1/LTE measurement objects based on the configured measurement gap pattern.
· UE fulfils the per-FR requirements for FR2 measurement objects based on effective MGRP 20
Updated proposal for Scenario 2 (Serving cells in both LTE/FR1 and FR2. Measurement objects in both LTE/FR1 and FR2) 
· In case only MN configures gap and MN indicates UE that the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s), 
· From scheduling opportunity and gap applicability perspective, it’s per-UE gap 
· FFS the measurement requirement
· In case only MN configures gap and MN indicates UE that the measurement gap from MN applies to LTE/FR1 serving cell(s), 
· From scheduling opportunity and gap applicability perspective, it’s per-FR gap for FR1
· From measurement requirement perspective,
· UE fulfils the per-FR requirements for FR1/LTE measurement objects based on the same configured measurement gap pattern.
· UE cannot perform measurement toward measurement objects in FR2
· In case only SN configures gap, 
· From scheduling opportunity and gap applicability perspective, it’s per-FR gap for FR2
· From measurement requirement perspective,
· UE cannot perform measurement toward measurement objects in FR1
· UE fulfils the per-FR requirements for FR2 measurement objects based on the configured measurement gap pattern.
· In case MN configures gap and MN indicates UE that the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s) and SN configures gap, 
· This is invalid case, and UE behavior is unpredictable
· In case MN configures gap and MN indicates UE that the measurement gap from MN applies to LTE/FR1 serving cell(s) and SN configures gap, 
· From scheduling opportunity and gap applicability perspective, the gap configured by MN is per-FR gap for FR1/LTE, and the gap configured by SN is per-FR gap for FR2
· From measurement requirement perspective,
· UE fulfils the per-FR requirements for FR1/LTE measurement objects based on the measurement gap pattern configured by MN, and
· UE fulfils the per-FR requirements for FR2 measurement objects based on the measurement gap pattern configured by SN.


In this contribution the discussion and analysis are contributed on the FFS parts of the above WF [1].
RAN2 conclusion
There were some agreements in RAN2 #101 meeting last year, which are duplicated as below.
	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).


There were some agreements in RAN2 #100 meeting last year, which are duplicated as below.
	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



Discussion
In this section we analyse the “FFS” UE measurement behaviour with gap for NSA in the WF[1].
Scenario 1 (Serving cells in LTE/FR1. Measurement objects in both LTE/FR1 and FR2)
In Scenario 1, it’s unclear for UE behaviour and measurement requirement design if MN indicates UE that the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s). In RAN2 conclusion, it is always assumed that the SN and MN are able to communicate with each other and the normal network behaviour will assumed as following(RAN2 conclusion):
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.
In this scenario, we assumed that UE has already claimed to support independent gap. Since the measurement object involve both LTE/FR1 and FR2, based on RAN2 conclusion, the network always configure per-FR gaps for LTE/FR1 and FR2 measurement for the independent gap capable UE. However, if the network still configure a per-UE gap in this case, then from scheduling opportunity and gap applicability perspective it shall be a per-UE gap which follows the network explicit indication.
From measurement requirement perspective, the interpretation shall be considered carefully. Since UE supports independent measurement gap, it means UE has two resources to handle LTE/FR1 and FR2 measurement in parallel. The normal case is network configure both FR1 gap and FR2 gap to UE to require parallel measurement for FR1 and FR2 MOs, which was also conclusion in RAN2. 
But if network still configure per-UE gap in the scenario, the UE can probably understand that the current measurement delay is not so critical to the network and UE doesn’t need to use two resource/RF to conduct the FR1 and FR2 measurement in parallel. And instead, UE will use one resource/RF to conduct the measurement for FR1 and FR2 in serial which may extend the total measurement delay but will definitely benefit for UE power saving. Since we already have specified indications for network to require parallel measurement to UE by using both FR1 gap and FR2 gap, the only interpretation from UE side after receiving single per-UE gap configuration in this scenario 1 is measurement delay is not so critical and UE can prioritize the power saving at this moment. 
On the other hand, RAN4 has defined two sets of gaps already, and we didn’t see the benefit to use one single per-UE gap for both FR1 and FR2 measurement for the UEs who support independent gap. If network always configure per-UE gap for both FR1 and FR2 measurement for independent gap capable UE, then the per-FR2 gap will be meaning-less and it will also make UE over-designed to supporting FR1 and FR2 gaps. 
Based on the analysis above, for Scenario 1, we propose that:
Proposal 1:
For scenario 1 (Serving cells in LTE/FR1. Measurement objects in both LTE/FR1 and FR2), if MN indicates UE that the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s), 
· From measurement requirement perspective,
· UE fulfils the per-UE requirements for both LTE/FR1 and FR2 measurement objects based on the measurement gap pattern configured by MN.

That means UE will conduct the LTE/FR1 and FR2 measurement in serial by using per-UE gap pattern. 
Scenario 2 (Serving cells in both LTE/FR1 and FR2. Measurement objects in both LTE/FR1 and FR2)
The same justification in section 3.1 can be applied for scenario 2. So our proposal is: 
Proposal 2:
For scenario 2 (Serving cells in both LTE/FR1 and FR2. Measurement objects in both LTE/FR1 and FR2), in case only MN configures gap and MN indicates UE that the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s), 
· From scheduling opportunity and gap applicability perspective, it’s per-UE gap 
· From measurement requirement perspective,
· UE fulfils the per-UE requirements for both LTE/FR1 and FR2 measurement objects based on the measurement gap pattern configured by MN.
Conclusion
In this contribution the discussion and analysis are contributed on the FFS parts of the WF [1].
Proposal 1:
For scenario 1 (Serving cells in LTE/FR1. Measurement objects in both LTE/FR1 and FR2), if MN indicates UE that the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s), 
· From measurement requirement perspective,
· UE fulfils the per-UE requirements for both LTE/FR1 and FR2 measurement objects based on the measurement gap pattern configured by MN.
Proposal 2:
For scenario 2 (Serving cells in both LTE/FR1 and FR2. Measurement objects in both LTE/FR1 and FR2), in case only MN configures gap and MN indicates UE that the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s), 
· From scheduling opportunity and gap applicability perspective, it’s per-UE gap 
· From measurement requirement perspective,
· UE fulfils the per-UE requirements for both LTE/FR1 and FR2 measurement objects based on the measurement gap pattern configured by MN.
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