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1. Introduction

UE measurement capability has been widely discussed in RAN4. For requirements in idle and inactive mode, some preliminary agreements were made in [1]. In this contribution we provide further discussion on UE capability in idle and inactive mode.
2. Discussion
Agreement in [1] was quite generic:
	· UE measurement capability
· number of NR inter-frequency carriers: [7]
· number of E-UTRAN Inter-RAT carriers: 
· FDD [7], 
· TDD [7]
· Total number of carriers: [13]


In legacy LTE requirements in TS36.133, UE capabilities in idle mode is defined identically to that in connected mode. According to the agreement on UE measurement capability in connected mode, which is duplicated here for information, we believe the above agreement are based on the agreement for SA operation in TS38.133.
	9.1.3.4
Maximum allowed layers for multiple monitoring for SA

If a UE is configured with at least a PCell, the UE shall be capable of monitoring at least:

-
Depending on UE capability, [7] NR inter-frequency carriers configured by PCell, and 

-
Depending on UE capability, [7] E-UTRA TDD inter-RAT carriers configured by PCell, and

-
Depending on UE capability, [7] E-UTRA FDD inter-RAT carriers configured by PCell

In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least [13] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD and E-UTRA TDD layers.


From LTE specification perspective, corresponding capability requirement shall also be defined to allow UE perform cell reselection from E-UTRAN to NR in idle mode. It is quite straightforward that existing capabilities on E-UTRAN, UTRA, GSM, cdma2000 and HRPD need no change. Additional capability on NR shall be added. And it is also natural to use the same number as agreed in connected mode, i.e. 8 NR inter-RAT carriers as defined in section 8.1.2.1.1.1.
Proposal 1: For idle mode cell re-selection purposes, the NR capable UE shall be capable of monitoring at least 8 NR inter-RAT carriers when camping on an E-TURAN cell (captured in TS36.133).
Another point is on the total number carriers to monitor. Previous agreement of [13] carriers for idle mode requirement was derived based on agreement of [13] carriers defined in TS38.133 section 9.1.3.2 for connected mode. However, as can be observed in TS36.133, total number of carriers to monitor in idle mode covering all the inter-frequency, inter-RAT and intra-frequency layer, while the intra-frequency layer actually is excluded in total number in connected mode. More specifically, total number to monitor in idle and connected mode are 8 and 13 for non-IncMon and IncMon capable UE respectively, whilst these numbers are 7 and 12 for non-IncMon and IncMon capable UE in connected mode. Therefore, previous agreement of [13] carriers in [1] only makes sense if intra-frequency layer is excluded. However, it seems more straightforward to use existing requirement structure as defined in TS36.133 for sake of readability. Thus we propose to modify the previous agreement a little bit:
Proposal 2: Total number of carriers to monitor is [14], including intra-frequency layer. (captured in TS38.133)
As for total number for idle mode in TS36.133, existing requirements are 8 inter-frequency layers for non-IncMon capable UE and 13 for IncMon capable UE. We believe these number shall be extended a bit to cover NR. It could be rational to follow framework in discussion in connected mode, i.e. add 2 carriers when introducing NR in the requirements. Thus, we propose:
Proposal 3: including intra-frequency layer, total number of carriers to monitor is [10] for non-IncMon capable UE and [15] for IncMon capable UE. (captured in TS36.133)
As for number of cells and beams, we don’t see the strong need to introduce such requirement in capability in idle mode. Another thing is a new state, so called “inactive” state, is introduced in NR. From mobility point of view, there is not so much difference from idle mode. We believe the capability in inactive mode can be the same as that in idle mode.
Proposal 4: UE measurement capability in inactive mode can be defined as the same as that in idle mode.
3. Conclusions
In this contribution we provide further discussion on UE measurement capability in idle and inactive mode. After discussion the following proposals are made:
Proposal 1: For idle mode cell re-selection purposes, the NR capable UE shall be capable of monitoring at least 8 NR inter-RAT carriers when camping on an E-TURAN cell (captured in TS36.133).
Proposal 2: Total number of carriers to monitor is [14], including intra-frequency layer. (captured in TS38.133)
Proposal 3: including intra-frequency layer, total number of carriers to monitor is [10] for non-IncMon capable UE and [15] for IncMon capable UE. (captured in TS36.133)
Proposal 4: UE measurement capability in inactive mode can be defined as the same as that in idle mode.
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