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1. Introduction
RAN2 sent a LS for UE measurement capabilities across LTE and NR, and asked for RAN4 response for the following questions [1]:
When a UE is configured with MR-DC: 

Q1:  Will RAN4 specify UE requirements on;

    a) the total number of measurable objects across LTE and NR? 

    b) the total number of configurable measurement events across LTE and NR?

Q2: if the answer to Q1-a) is Yes, and if both the MN and SN separately configure a measurement object on the same carrier frequency (e.g. the MN eNB RRC configures an inter-RAT NR measurement on a given carrier and the SN gNB RRC configures an intra-RAT NR measurements on the same - serving or non-serving - carrier frequency), should it be counted as 1 or 2 measured objects?

Q3: Would the answer to Q2 be dependent on differences in configuration of the measurement object? 

Q4: If MN and SN are to separately configure a measurement object on the same carrier frequency as in Q2, which parameters need to be configured with the same value (i.e., would need to be coordinated between the MN and SN) and which can be allowed to differ, in order to regard the two measurement object configurations from both MN and SN as one measurement object?

    - For example, the parameters included in E-UTRA measurement object are listed in Annex.

    - Any other parameters to be specified for NR, if any.

Q5: In addition to Q1, will RAN4 specify additional UE requirements for which the UE requirement across inter-RATs is not the union of the one for each RAT (like the number of measurable carriers)?
In this paper we will discuss these issues, and share our views about how to answer these questions from RAN4 perspective.
2. Discussion
In LTE RRM specification, there are requirements for UE measurement capability and capabilities for Support of Event Triggering and Reporting Criteria, such as:
The UE shall be capable of monitoring at least per RAT group:

-
Depending on UE capability, 3 FDD E-UTRA inter-frequency carriers, and

-
Depending on UE capability, 1 FDD E-UTRA inter-frequency carrier for RSTD measurements, and

-
Depending on UE capability, 3 TDD E-UTRA inter-frequency carriers, and

-
Depending on UE capability, 1 TDD E-UTRA inter-frequency carrier for RSTD measurements, and

-
Depending on UE capability, 3 FDD UTRA carriers, and

-
Depending on UE capability, 3 TDD UTRA carriers, and

-
Depending on UE capability, 32 GSM carriers (one GSM layer corresponds to 32 carriers), and

and 
The UE shall be able to support in parallel per category up to Ecat reporting criteria according to table 8.2.2-1. For the measurement categories belonging to measurements on: E-UTRA intra-frequency cells, E-UTRA inter-frequency cells, and inter-RAT per supported RAT(i.e. without counting other categories that the UE shall always support in parallel), the UE need not support more than the total number of reporting criteria as follows:

-
26 reporting criteria in total if the UE is not configured with any SCell or PSCell carrier frequency,

-
35 reporting criteria in total if the UE is configured with one SCell carrier frequency,

-
44 reporting criteria in total if the UE is configured with two SCell carrier frequencies,

-
53 reporting criteria in total if the UE is configured with three SCell carrier frequencies,

-
62 reporting criteria in total if the UE is configured with four SCell carrier frequencies,
-
35 reporting criteria in total if the UE is configured with one PSCell carrier frequency, and

-
44 reporting criteria in total if the UE is configured with one PSCell carrier frequency and one SCell carrier frequency.

In NR RRM specification, similar capabilities should also be specified. When UE working on LTE-NR DC mode, RAN2 decided that PCell and PSCell (different RAT) can configure UE measurement objects and report events, but how to harmonize the two measurement configurations should be decided.
In E-UTRA DC, the measurement configuration is only configured by PCell. From RRM perspective, a PSCell is considered as a SCell in terms of measurement capability. For LTE-NR DC, we think the NR specification and NR network should be independent as much as possible with E-UTRAN. The measurement objects configured by NR network should be independent with that for E-UTRAN, i.e. same frequency measurement objects from two networks should be two independent measurement objects, and the measurement results should be reported to LTE network and NR network separately by UE. In which way the measurement objects will be done is depend on UE implementation, i.e. UE can measure it as one object or as two independent objects. But the measurement results reported to E-UTRAN and NR networks should meet E-UTRAN RRM requirements and NR RRM requirements, respectively.
Based on above discussion, we propose to answer RAN2 LS as following:

Q1:  Will RAN4 specify UE requirements on;

    a) the total number of measurable objects across LTE and NR? 

    b) the total number of configurable measurement events across LTE and NR?

Answer: RAN4 will not specify the total number of measurable objects or measurement events for across LTE and NR. The number for measurement capabilities and reported criteria for NR will be independent from that for LTE.

Q2: if the answer to Q1-a) is Yes, and if both the MN and SN separately configure a measurement object on the same carrier frequency (e.g. the MN eNB RRC configures an inter-RAT NR measurement on a given carrier and the SN gNB RRC configures an intra-RAT NR measurements on the same - serving or non-serving - carrier frequency), should it be counted as 1 or 2 measured objects?

Answer: When MN and SN configure the same measurement object on the same carrier frequency separately, they should be considered as 2 measured objects.
Q3: Would the answer to Q2 be dependent on differences in configuration of the measurement object? 

Answer: No.
Q4: If MN and SN are to separately configure a measurement object on the same carrier frequency as in Q2, which parameters need to be configured with the same value (i.e., would need to be coordinated between the MN and SN) and which can be allowed to differ, in order to regard the two measurement object configurations from both MN and SN as one measurement object?

    - For example, the parameters included in E-UTRA measurement object are listed in Annex.

    - Any other parameters to be specified for NR, if any.

Answer: The measurement configuration will be independent for NR and LTE.
Q5: In addition to Q1, will RAN4 specify additional UE requirements for which the UE requirement across inter-RATs is not the union of the one for each RAT (like the number of measurable carriers)?
Answer: The measurement capability and reported criteria will be configured independently for NR and LTE, i.e. they will be defined in their own specifications but with reference to each others. 

3. Summary
This contribution discussed the issues for UE measurement capabilities across LTE and NR, and gave the proposed answers for RAN2 relative LS. 
A draft response LS is provided in [2] based on this paper.
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