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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 this contribution, we discuss the questions and the RAN4 aspects arising from the LS.

2	Measurement procedures for EN-DC 
Before discussing the potential replies to the RAN2 questions it is worth discussing the current RAN2 status related to measurements. RAN2 has currently made the following agreements concerning the EN-DC measurements, where MN is the master Node (MCG) and SN is the secondary node (SCG):
· SN handles the mobility within SCG (i.e. change of Scells within SCG, including initiating SN change that accomplishes that towards UE)
· SN does not make any decisions on MN mobility (nor can it configure any measurements on MN carriers)
· SN and MN may both decide to initiate change of the entire SCG (but SN always has the final say which cell ends up as the PSCell)
· MN and SN may configure the same measurement objects for NR (with some coordination that might happen) 
The LS contains the following questions to RAN4: 
	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)?



The questions are touching on several partly connected issues, but can be roughly categorized as follows:
1) How will RAN4 define measurement requirements for LTE-NR operation? (Q1, Q5)
2) How do the requirements for measurements configured by SN depend on measurements configured by MN? (Q2, Q4)
3) How are measurement requirements affected if the MN and SN do not coordinate what UE is asked to measure? (Q3)

3	Measurements for EN-DC 
3.1	Measurements configured by MN
MN will contain the PCell where UE initially operates, and it will always be possible that MN has configures measurements of NR carriers. In a typical case, when eNB receives measurements of suitable NR cells it triggers MN to start the initial setup of EN-DC operation (if/when needed).
Observation 1: MN will always be able to configure both LTE measurements as well as NR measurements.
Once the EN-DC configuration is running, RAN2 assumes that some form of measurement coordination is performed. Once the NR PSCell is configured, UE will perform intra-frequency measurements on that NR carrier (assuming RAN4 follows the E-UTRAN approach) and there is no longer a need for inter-RAT measurements on same carrier. It is however still possible that MN keeps the Inter-RAT measurements active.  
Proposal 1: Once EN-DC configuration is running, i.e. PSCell has been configured , the corresponding measurements on NR side are considered as intra-frequency from measurement requirement viewpoint.
At this point, when the EN-DC is up running, SN is at least performing intra-frequency measurement on the PSCell carrier, while MN might still have inter-RAT measurement configured for the same NR carrier.

3.2	Measurements configured by SN
For the EN-DC, it has been decided that the SN will handle the intra-SN mobility independently from MN. This means that the SN will configure measurements related to NR (since NR is the SN in EN-DC, i.e. NR NSA option 3), to be used for mobility among the configured carriers.
Observation 2: SN may configure UE to perform inter-frequency measurements for the purpose of mobility or CA between NR frequencies.
Once UE is configured by SN to perform inter-frequency measurements it will act accordingly. Additionally, it is assumed that UE will be required to perform intra-frequency measurements on the PSCell as is known from LTE. As phase1 focuses on EN-DC (i.e. NR NSA option 3) it is not necessary to discuss inter-RAT measurements configured by the SN.

3.3	Consistency of measurement objects
RAN2 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.
However, in LTE, a UE that is measuring a carrier can measure different intra-frequency cells and different measurement quantities without significant additional complexity. Mostly this is a matter of post-processing of the measurement data. Therefore, if the LTE-configured and NR-configured measurement objects are consistent (in the sense that the UE is measuring the same object), the UE shall be able to perform those measurements according to the NR requirements. This is addressed more details in our paper [3]. 

4	Addressing the questions in the LS 
Based on basic principles agreed in RAN2 we next discuss the questions in the LS. It should be mentioned that the replies are based on the fact that RAN4 is focusing the discussion EN-DC (i.e. NR NSA option 3). I.e. we only consider NR objects and objects pointing NR carriers as EN-DC (i.e. NR NSA option 3) does not include inter-RAT measurements from NR. We also assume that if objects are pointing to same carrier frequency, this object cannot at the same time be an LTE carrier if configured from LTE (MN) and an NR carrier if configured from NR (SN).
 Following we look at the each question in the LS and give our preferred reply.
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?

Reply:
a) Yes, RAN4 will discuss and decide on the total number of measurable object across LTE and NR.
b) Yes, RAN4 will discuss and decide on the total number of 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?

Reply:
In case both MN and SN configures the UE measure the same object in NR this will only count as one measurement object.

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

Reply:
No, if the measurement object is the same but the measurement configuration is different it would still count as one 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.

Reply:
If MN and SN separately configures a measurement object at least the center frequency of the measurement object needs to be the same. RAN4 will still need to discuss further related to other parameters such as S-measure. As RAN4 is only discussing EN-DC (i.e. NR NSA option 3) the only objects considered are objects 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.
5	Conclusions
In this contribution, we discussed the questions and the RAN4 aspects arising from the LS RAN2 has sent to RAN4 in LS R2-1706140. We provide our views on the replies on how the measurement capabilities should be defined for the case of LTE-NR DC, (EN-DC). The replies are based on NSA option 3 assumption.
In [2] we have draft LS capturing the answers to RAN2 based on the discussion within this paper.
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