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1	Introduction
In RAN2 #98 (Hangzhou) meeting, RAN2 had discussed issues related to measurement capability across LTE and NR, and send LS to RAN4 with five questions [1]. 
	[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK40][bookmark: OLE_LINK41]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 RAN4 Qingdao NR Ad-Hoc, RAN4 reached the agreements on the Q1 and Q2, with the reply LS completed [2], with the following points highlighted: 
	Reply to Q1:
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.
Reply to Q2:
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.



Furthermore, there are still other questions and details to be discussed and clarified, and in this paper, we would like to provide our views on related issues. 

2 Discussion
As mentioned in the above RAN4 agreement captured in the outgoing LS, i.e., “RAN4 will discuss further if there are conditions regarding differences in the measurement object configurations”, and to further reply RAN2’s Q3 and Q4, we would like to analyze the detailed measurement object configuration. 
As mentioned and proposed by other companies, to determine different measurement object in the detailed items in the measurement object, the principle could be whether UE L1 measurement behaviors are different under two separate measurement object configurations. If UE can perform two measurement object configurations with the exact the same L1 measurement behavior, the two objects should be regard as one measurement object.
Specifically, E-UTRA measurement object are listed in RAN2’s LS. Among the listed items, following points should be noted: 
- E-UTRA carrier frequency: In LTE, the E-UTRA carrier frequency can uniquely identify the central frequency of the operating bandwidth, which is designated by ARFCN and also the central frequency location for LTE synchronization signals. In other words, to indicate E-UTRA carrier frequency in the measurement object, the central of measurement bandwidth can be clearly identified. However, in RAN4’s discussion on NR central frequency, ARFCN and location of SS-blocks, it should be noted that: 
· SS-block based measurement should be based on SS-block, while the frequency location of SS-block is not required to be located in the center of the operating bandwidth. 
· Based on RAN1’s agreement, i.e., “Support single and multiple SS block transmissions in wideband CC in the frequency domain”, it is possible that multiple SS-blocks (with the same SS-block index) may exist in wideband CC in the frequency domain. 
Based on the above facts in NR, it is probable that the measurement object in NR should at least include: 
· Reference frequency location (e.g., operating bandwidth’s central or left/right-most subcarrier’s ARFCN);
· SS-block’s offset from the above reference frequency location (e.g., in terms of the number of PRBs). 
[bookmark: OLE_LINK90][bookmark: OLE_LINK91]Therefore, if MN and SN configure measurement objects with different SS-blocks over the frequency domain even in the same wideband carrier frequency, e.g., SS-blocks with different number of PRBs offsets from reference frequency location, the measurement objects should be considered as two objects. This fact can be further explained by this example: A small BW capable UE is configured with two measurement objects, which targeting two SS-blocks over the frequency domain, and obviously this small BW capable UE can’t perform these two measurements at the same time.  


Figure 1. Illustration of two measurement object targeting different SS-block over frequency domain.

Observation 1: For NR, if MN and SN configure measurement objects with different SS-blocks over the frequency domain even in the same wideband carrier frequency, the measurement objects should be considered as two.

- Offset to the carrier frequency (offsetFreq): that is the offset value applicable to the carrier frequency when evaluating candidates for cell re-selection or when evaluating triggering conditions for measurement reporting. Based on this, we assume even with different offsetFreq field values, two measurement objects are still possible to be regarded as one object. 
- Cell for which to report CGI (cellForWhichToReportCGI): In LTE, to report CGI requires the UE first to read the MIB and then SIB1, which contains the CGI information. It is allowed for the UE not to receive or transmit in the serving cell while acquiring the CGI of a target cell, and accordingly gap can be autonomously assumed. Hence, if MN and SN configure different values for cellForWhichToReportCGI, UE’s behavior (whether or not gap is allowed) is not the same. Therefore, from our understanding, this field should be same, otherwise two measurement objects should be assumed.
- Cells to apply alternative TTT (altTTT-CellsToAddModList and etc.): Similar to other companies’ view, we also observe that this field is related to reporting configuration, in other words, MN and SN can configure different cell list for which the alternative time to trigger specified, but the expected L1 measurement behavior is the same. 
- Other Items listed in E-UTRA measurement object: for other items, our understanding is the measurement objects from MN and SN are considered to be the same one only if all these parameters are aligned. 
Observation 2: Two items, (1) Offset to the carrier frequency (offsetFreq) and (2) Cells to apply alternative TTT (altTTT-CellsToAddModList and etc.) are allowed to differ, in order to regard the two measurement object configurations from both MN and SN as one measurement object.

3 Conclusion
In this paper, we provided our views on related issues on UE measurement capabilities across LTE and NR, with the following observations obtained.
Observation 1: For NR, if MN and SN configure measurement objects with different SS-blocks over the frequency domain even in the same wideband carrier frequency, the measurement objects should be considered as two.
[bookmark: _GoBack]Observation 2: Two items, (1) Offset to the carrier frequency (offsetFreq) and (2) Cells to apply alternative TTT (altTTT-CellsToAddModList and etc.) are allowed to differ, in order to regard the two measurement object configurations from both MN and SN as one measurement object.
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