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1. Introduction
A RAN2 LS [1] was sent to RAN4, and RAN2 has five questions in their LS and all of these questions are related with the UE measurement capability, duplicated as below, 
	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 last RAN4 AdHoc meeting, RAN4 agreed to answer first two questions in [2] as below,

	RAN4 would like to thank RAN2 for the LS regarding UE measurement capabilities across LTE and NR. RAN4 has discussed and is still discussing some of the questions. However, RAN4 has concluded on the first 2 question and would like to inform RAN2 about the replies.

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) RAN4 specifies the minimum requirements with the total number of frequency layers. 

a. 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.

b. The terminology of measurable objects will be not used in RAN4 minimum requirements..

b) RAN4 specifies the minimum requirements with the total number of reporting criteria. 

a. 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.


In this contribution we would like to further discuss the NR UE capability for Q3-Q5, and the reply LS to RAN2 is also provided in this meeting [3].
2. Discussion 

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

[Discussion]: Based on the agreed answer for Q2 in last meeting,
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. 

In the above answer, the “some of measurement object configurations” is not very clear for UE implementation, and as long as UE need different behaviour for measurement or UE cannot complete the measurement of those measurement objects simultaneously then we may assume those measurement objects cannot be one single object. After reviewing all the possible configurations in the RAN2 LS as below,
	Parameters
	Descriptions

	E-UTRA carrier frequency
	Identifies E UTRA carrier frequency for which this configuration is valid.

	Allowed measurement bandwidth
	indicate the maximum allowed measurement bandwidth on a carrier frequency as defined by the parameter Transmission Bandwidth Configuration "NRB" TS 36.104

	Presence of antenna port 1
	indicate whether all the neighbouring cells use Antenna Port 1.

	Neighbour cell configuration
	provide the information related to MBSFN and TDD UL/DL configuration of neighbour cells.

	Offset to the carrier frequency
	Offset value applicable to the carrier frequency.

	Cell list
	List of cells to add/ modify in the cell list.

	Black list
	List of cells to add/ modify in the black list of cells.

	Cell for which to report CGI
	Target cell to report CGI

	Measurement cycle of SCell
	Measurement cycle for deactivated SCell(s)

	Wideband RSRQ measurements
	RSRQ measurement bandwidth wider than 6 PRBs

	Cells to apply alternative TTT
	Target cells to apply different TTT

	T312
	Short RLM timer

	Reduced measurement performance
	Indicate to measure with reduced performance

	Measurement DS configuration
	Discovery Signal configuration for measurements

	White cells
	Target cell to report measurements

	RMTC configuration
	RSSI measurement timing configuration


We may expect that the identical object shall share all these configurations. For example, if BW is different they UE may need to adjust the FFT size for different cells. So we would like to propose that if the measurement objects on the same NR frequency have exactly same configuration (except the object ID), then the UE only need to count them as 1 measurement object since these two measurement configurations from MN eNB and SN gNB will not increase any work load or complexity for the UE measurement behaviour compared with a single measurement configuration. However, for instance, if two objects are configured on the same frequency layer for LTE and NR measurement respectively, the LTE/NR measurement requirement may be impacted since UE may use resource to perform both LTE and NR cells on the same frequency.
[Proposed answer to Q3]: No. Only if the measurement configurations from MN and SN are targeting the same NR carrier frequency and all the parameters in those configurations are exactly the same (except object ID), it should be counted as 1 measured 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.
[Discussion]:
In order to regard the two measurement object configurations from both MN and SN as one measurement object, the configurations from MN and SN shall be exactly same as we discussed above. The only parameters which can be allowed to differ is the measurement object ID, since the different object ID will not impact the UE measurement behaviour. The other parameters, e.g. all NAI parameters, shall be configured with the exactly same values in these two measurement configurations to regard the two measurement object configurations from both MN and SN as one measurement object.

[Proposed answer to Q4]:

The only parameters which can be allowed to differ is the measurement object ID. The other parameters, shall be configured with the exactly same values in these two measurement configurations to regard the two measurement object configurations from both MN and SN as one measurement object.

(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)?
[Discussion]: 

In LTE requirements, since UE may support both LTE and UMTS RATs, the capability requirement specifies the total number of carrier frequencies for both LTE and UMTS, and additionally RAN4 has a capability requirement for each RAT group. So beside the measurement capability requirement on the total number of carrier frequencies for the all supported RATs, RAN4 will also define the capability requirement on the number of carrier frequencies per RAT group. 
[Proposed answer to Q5]:
Beside the measurement capability requirement on the total number of carrier frequencies for the all supported RATs, RAN4 will also define the capability requirement on the number of carrier frequencies per RAT group.
3. Conclusions

In this contribution we would like to further discuss the NR UE capability for Q3-Q5, and the reply LS to RAN2 is also provided in this meeting [3].
Q3: Would the answer to Q2 be dependent on differences in configuration of the measurement object?

[RAN4]: No. Only if the measurement configurations from MN and SN are targeting the same carrier frequency and all the parameters in those configurations are exactly the same (except object ID), it should be counted as 1 measured 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.

[RAN4]: The only parameters which can be allowed to differ is the measurement object ID. The other parameters, shall be configured with the exactly same values in these two measurement configurations to regard the two measurement object configurations from both MN and SN as one measurement object.
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)?
[RAN4]: Beside the measurement capability requirement on the total number of carrier frequencies for the all supported RATs, RAN4 will also define the capability requirement on the number of carrier frequencies per RAT group.
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