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1	Introduction
RAN2 has sent an LS R2-1706140 to RAN4 asking RAN4 to provide feedback on how the measurement capabilities should be defined for the case of LTE-NR DC, (EN-DC). In the Qingdao meeting RAN4 agreed on replies to question number 1 and 2, while questions 3, 4 and 5 were left open. LS [1] was sent to RAN2 with replies to the two first questions. In this contribution, we discuss the open questions.

2	Discussion
In last meeting RAN4 agreed to focus on replying to questions 1 and 2 in the incoming LS from RAN2. Based on companies input [] and discussions the questions and replies were:
Q1:	Will RAN4 specify UE requirements on;
1. the total number of measurable objects across LTE and NR? 
1. the total number of configurable measurement events across LTE and NR?

Reply:
1. RAN4 specifies the minimum requirements with the total number of frequency layers. 
0. RAN4 will further discuss how the total number of frequency layers should be specified, i.e., per RAT, across LTE and NR, and/or across all the supported RAT-s.
0. The terminology of measurable objects will be not used in RAN4 minimum requirements..
1. RAN4 specifies the minimum requirements with the total number of reporting criteria. 
1. RAN4 will further discuss how the total number of reporting criteria should be specified, i.e., per RAT, across LTE and NR, and/or across all the supported RAT-s.

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?

Reply:
If the multiple measurement objects refer to the same NR carrier frequency, the UE can measure the carrier frequency with a single measurement for some of measurement object configurations. 

In that case, aligned with reply to question 1 on RAN4 terminology, RAN4 view is that the separately configured measurement objects on the same carrier frequency can be counted as 1 frequency layer for some of measurement object configurations. 

RAN4 will discuss further if there are conditions regarding differences in the measurement object configurations.
Main focus is to try to reply the remaining questions. If seen necessary or the progress allows, updates to the first 2 questions can also be considered.

2.1 General considerations
Question #1:
As for the general approach, we believe that in RAN4 we will eventually define requirements regarding the total number of carrier frequencies the UE at least need to be able to measure. We already have requirements for this in LTE and we will eventually have similar requirements in NR. For SA we believe we will need such requirement. As we currently focus on NSA, the question is whether a requirement for NSA will be a combined requirement (LTE + NR SA) or some relaxation is needed. This still needs further discussion in RAN4.
With similar argumentation, we also believe that RAN4 should define requirements regarding reporting criteria for NR and for LTE+NR as in NSA. But further discussions related to exact numbers are needed.
Observation 1: As RAN4 is still discussing the topics there is no need to clarify the Q1 reply provided to RAN2.

Question #2:
Our view would be that in case UE is configured with two Objects to measure and the actual physical measurement on the UE side can be performed by one physical operation (RF scanning) on the UE side, there would be no reason not to count the two Objects as one. Postprocessing of the samples will be done once as one sampling was obtained. Additional postprocessing accounting potential filtering and evaluation processing should be less of an issue. In RAN4 we’re still not discussing detailed conditions and that part of the question is still open.
Observation 2: As RAN4 is still discussing the topic there is no need to clarify the Q2 reply provided to RAN2.

2.2 Remaining questions
Questions 3, 4 and 5 were left unanswered in the LS to RAN2 and following we discuss these questions further.
	Q1:		Will RAN4 specify UE requirements on;
1. the total number of measurable objects across LTE and NR? 
1. 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 our paper [2] we explained a bit of the details regarding the mobility and our views on the details concerning configurations. Among other we observed that MN will always be able to configure both LTE measurements as well as NR measurements. Additionally, SN may configure UE to perform inter-frequency measurements for the purpose of mobility or CA between NR frequencies. These observations, the replies to questions 1 and 2, together with the fact that RAN2 has concluded that the measurement objects need to be consistent across EUTRAN and NR – this is to ensure that the UE is not required to do substantially different physical layer procedures for the measurements, have been used forming our replies to the remaining questions:

Q3:	Would the answer to Q2 be dependent on differences in configuration of the measurement object? 
Reply:
RAN understands measurement Object here as frequency layer.
No, if the measurement object (the measured carrier frequency layer) is the same but the measurement configuration (additional parameters) is different it would still count as one frequency layer.

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.
Reply:
RAN understands measurement Object here as frequency layer.
If MN and SN separately configures a frequency layer at least the center frequency of the frequency layer needs to be the same. RAN4 will still need to discuss further related to other parameters such as S-measure etc. As RAN4 is only discussing EN-DC (i.e. NR NSA option 3) the only frequency layers considered are frequency layers pointing NR carriers.

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)?
Reply:
RAN4 is currently focusing the work on EN-DC (i.e. NR NSA option 3). What may be specified in the future will be discussed in due time.

3	Conclusion
RAN2 has sent an LS R2-1706140 to RAN4 asking RAN4 to provide feedback on how the measurement capabilities should be defined for the case of LTE-NR DC, (EN-DC). In the Qingdao meeting RAN4 agreed on replies to question number 1 and 2, while questions 3, 4 and 5 were left open. LS [1] was sent to RAN2 with replies to the two first questions. In this contribution, we discuss the open questions.
In [9] we have draft LS capturing the answers to RAN2 based on the discussion within this paper.
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