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1. Introduction

Regarding UE measurement mode, there are sufficient discussion for multiple meeting cycles. Most issues have been resolved. This contribution further discusses the remaining issues.
2. Discussion
RAN2 is discussing the measurement mode in parallel with RAN4. Some agreements are reached.

RAN2#100
	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
	


It is agreed in RAN2#101
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).
2.1. Remaining issues in WF [R4-1803118]
In the agreed Way Forward on UE measurement mode [1], there are two remaining issues.

Remaining issue 1: For scenario 1 (Serving cells in LTE/FR1. Measurement objects in both LTE/FR1 and FR2), the measurement requirements are FFS if MN indicates UE that the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s).
In this case, UE interprets the gap is per UE gap. For UE who only supports per UE gap, the measurement requirements on LTE/FR1 and FR2 depend on the gap pattern configuration, and the gap are sharing between LTE/FR1 and FR2. 
For the UE who has capability of supporting independent measurement on FR1 and FR2, there are different understanding for the measurement requirements when per UE gap is configured. 
Option 1: As per UE capability, the UE can perform measurement on FR1/LTE and FR2 during the same gap, and there is no gap sharing between FR1 and FR2. As we know, according to the current gap pattern configuration, for per-RF gap configuration, when serving cells are LTE and FR1 and measurement objects are FR1 and FR2, network shall configure one gap pattern (from #0~#11) for FR1 and other gap pattern (#12~#23) for FR2. UE performs measurement on FR1 and FR2 in parallel. If option1 is applied, the measurement requirements on FR1 for option 1 and per-FR gap are the same. It is somewhat strange as different gap types are configured however the measurement requirements on FR1 have no difference.
Option 2: Regardless of the UE capability, LTE/FR1 and FR2 shares gaps. Since network configures per UE gap, this means network has no expectation that the measurement report is quick to be received.

We prefer option 2.
Remaining issue 2: For scenario2 (Serving cells in 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), the measurement requirement is FFS.
The difference of issue 1 and issue 2 is whether the FR2 cell is serving cell. However from measurement requirements point of view, issue 1 and issue 2 are the same.
Proposal 1: When serving cells in LTE/FR1 and/or FR2 and 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),

· UE fulfils the per-UE requirements for FR1/LTE and FR2 measurement objects based on the configured measurement gap pattern.
· FR1/LTE and FR2 share gaps.
2.2. New scenario
Besides the above issues, one case shall be clarified: serving cells in LTE/FR1 and measurement objects in FR2 is the measurement object.
· For UE only capable of per-UE gap:

 MN shall indicates UE a measurement gap. UE interprets the gap as a per-UE gap. The measurement requirements of FR1 and FR2 are based on the configured measurement gap pattern.
· For UE capable of per-FR gap 
-According the current discussion, per UE gap or per FR gap is one UE specific capability, rather than band combination specific capability. Although FR1 and FR2 has separate RF chain, the baseband capability of processing FR1 and FR2 may be limited. In other words, in certain cases the baseband processing resource may be occupied by FR1 carriers and gap is needed for measuring FR2 carrier. RAN2 is designing how UE report the gap capability (whether need gap for inter frequency measurement) for per CA band combination. It shall be noted that this gap indication only means whether the gap is needed and doesn’t care about per-UE or per-FR gap. In case the baseband resource is restricted, according to RAN2 discussion, UE shall set needforgaps to TURE on the serving LTE/FR1 carriers under this scenario. That means that a measurement gap is needed on LTE/FR1 serving cells and the measurement gap applies to perform FR2 carrier. In essence, the measurement gap is a per-UE gap. 
-If there is no baseband restriction, no measurement gap is needed on LTE/FR1 serving cells. Moreover there is no serving cells on FR2 carrier, so the gaps on FR2 is meaningless. In summary, network shall not configure measurement gap in this case. UE fulfils the measurement requirements of FR2 based on effective MGRP 20ms.
In Summary, the following proposal is provided:
Proposal 2: When serving cells in LTE/FR1 and measurement objects in both LTE/FR1 and FR2 is the measurement object.
· MN shall indicate per-UE gap 
-For UE only capable of per-UE gap, or

-For UE capable of per-FR gap however the measurement gap is needed on LTE/FR1 carriers due to restricted baseband processing resources (whether measurement gap is needed for per band combination is specified in RAN2);
-UE fulfils the measurement requirements of FR2 based on the configured measurement gap pattern.
•
MN shall not configure measurement gap:

-For UE capable of per-FR gap and there is no baseband restriction.
-UE fulfils the measurement requirements of FR2 based on effective MGRP 20ms.
3. Conclusions

This contribution provides the analysis on the remaining issues of measurement mode and a new scenario. The following proposals are proposed:
Proposal 1: When serving cells in LTE/FR1 and/or FR2 and 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),

· UE fulfils the per-UE requirements for FR1/LTE and FR2 measurement objects based on the configured measurement gap pattern.
· FR1/LTE and FR2 share gaps.
Proposal 2: When serving cells in LTE/FR1 and measurement objects in both LTE/FR1 and FR2 is the measurement object.

· MN shall indicate per-UE gap 
-For UE only capable of per-UE gap, or

-For UE capable of per-FR gap however the measurement gap is needed on LTE/FR1 carriers due to restricted baseband processing resources (whether measurement gap is needed for per band combination is specified in RAN2);
-UE fulfils the measurement requirements of FR2 based on the configured measurement gap pattern.
•
MN shall not configure measurement gap:

-For UE capable of per-FR gap and there is no baseband restriction.

-UE fulfils the measurement requirements of FR2 based on effective MGRP 20ms.
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