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Introduction
In last meeting RAN4 made good progress on the MR-DC EMR topic with a number of agreements. No CR was agreed but the CR in [4] introducing EMR in 36.133 was postponed. RAN4 agreed the WF [5].  In this paper we look at the remaining open aspects related to EMR requirements for 36.133 as listed in [5].
During the discussion attention should be drawn to the timeline of the WI which aim at finalizing Core requirements in this meeting.  
The discussion is very much similar to the discussion in our paper related to EMR requirements for 38.133 and main proposals are made aligned with the proposals made for 38.133 when possible.

Discussion
In the last meeting RAN4 made good progress regarding agreements on UE requirements for EMR. In [4] a CR was presented, but postponed, introducing the baseline requirements for UE requirement for MR-DC early measurement reporting in 36.133. A number of open issues still remain and those were captured in the agreed WF [5]:
Aspects left open for further discussion (36.133):
· Scope of Requirements Discussion 
· Capturing the UE capability 
· Number of NR Inter-RAT EMR carriers to measure 
· Measurement requirements for non-overlapping NR inter-RAT EMR carrier 
· Measurement accuracy requirements for NR Inter-RAT EMR carrier
· Other
· In the following sections we address each of the open items.

s-NonIntraSearch thresholds and EMR carriers
In the last meeting RAN4 sent an LS to RAN2 in [1], in order to get clarification on the RAN2 agreement related to s-NonIntraSearch parameter:
NOTE 1: The fields s-NonIntraSearchP and s-NonIntraSearchQ in SIB2 do not affect the idle/inactive UE measurement procedures. How the UE performs idle/inactive measurements is up to UE implementation as long as the requirements in TS 38.133 [14] are met for measurement reporting.
RAN2 replied to the LS in [2]:
· RAN2 intended that search thresholds (s-nonIntraSearchP and s-NonIntraSearchQ) do not apply to EMR measurements performed on carriers configured for EMR measurements

The reply from RAN2 states that the s-NonIntraSearch thresholds do not apply to EMR measurements performed on carrier configured for EMR measurements. Hence the s-NonIntraSearch conditions as stated in 36.133 do not apply on carriers configured for EMR measurements:
[bookmark: _Hlk47594540]If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ then the UE shall search for inter-frequency layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.7.
If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ then the UE shall search for and measure inter-frequency layers of higher, equal or lower priority in preparation for possible reselection. In this scenario, the minimum rate at which the UE is required to search for and measure higher priority layers shall be the same as that defined below in this clause.
Meaning, the conditioned above from 36.133 related to s-NonIntraSearch thresholds only apply to carriers not configured for EMR measurements.
[bookmark: _Hlk47594596]Align with RAN2 on not applying s-NonIntraSearch thresholds to EMR measurements performed on carriers configured for EMR measurements.
That SnonIntraSearch do not apply to a given carrier means this carrier is measured without applying SnonIntraSearch. Currently, is SnonIntraSearch is configured (applies to all inter-frequency and inter-RAT carriers) the UE may stop measurements on inter-frequency and inter-RAT carrier if the serving cell Rxlevel (e.g. RSRP) is higher than the configured SnonIntraSearch threshold.
Not applying the SnonIntraSearch to EMR measurements performed on carrier configured for EMR measurements means from RAN4 UE requirements point of view, that the UE performs EMR measurements on configured EMR carriers even if SnonIntraSearch thresholds are configured. And the EMR measurements are performed also when serving cell Rxlevel is higher than the configured SnonIntraSearch thresholds.
[bookmark: _Hlk47608141]RAN4 to confirm that UE performs EMR measurements on configured EMR carriers regardless of configured SnonIntraSearch thresholds.
Based on this also propose to capture this in 38.133:
[bookmark: _Hlk47593900]Clarify the applicability of the s-NonIntraSearch on EMR measurements performed on carriers configured for EMR carriers.
[bookmark: _Hlk47559792]In [3] we have provided a CR for capturing such clarification.

Capturing the UE capability
We propose to define NR inter-RAT EMR as a potential additional feature. It should be defined in such a way that the UE has can support either LTE EMR alone, LTE and NR EMR, and NR EMR alone.
It is our view that this can be handled in RAN4 by defining appropriate applicability rules for the two features. For example:
A UE supporting ca-IdleModeMeasurements or IdleInactiveMeasurements-r16 shall perform the idle mode measurement on the inter-frequency CA or inter-RAT DC candidate frequencies/cells indicated by higher layers and meet the requirement specified in this section.
Additionally, a UE supporting ca-IdleModeMeasurements or IdleInactiveMeasurements-r16shall perform the idle mode measurement on serving cell and meet the requirement specified in this section.
A UE only supporting ca-IdleModeMeasurements shall fulfil the requirements defined for a UE supporting ca-IdleModeMeasurements as defined in this section.
A UE only supporting IdleInactiveMeasurements-r16 shall fulfil the requirements defined for a UE supporting [TBDfeaure] as defined in this section.
A UE supporting both ca-IdleModeMeasurements and IdleInactiveMeasurements-r16 shall fulfil the requirements for a UE supporting ca-IdleModeMeasurements and IdleInactiveMeasurements-r16 as defined in this section.
This would make the RAN4 work agnostic to any capability discussion coming. In TP in [2] we have captured an example.
Adopt the proposed applicability text in 36.133.

Number of NR Inter-RAT carriers to measure
The total number of carriers as defined in section 4.2.2.9 in 36.133 remain unchanged. This includes the number of NR inter-RAT carriers which is up to 8 carriers. Based on this we can see that would be possible to configure at most 8 NR inter-RAT carriers for EMR.
No more than 8 NR inter-RAT carriers can be configured for EMR in LTE.
Based on this we suggest that the UE should be able to measure up to 8 overlapping and non-overlapping inter-RAT NR carriers in total.
UE should be able to measure up to 8 overlapping and non-overlapping inter-RAT NR EMR carriers in total.
As overlapping carriers are measured for mobility, measuring them for EMR does not increase the UE measurements burden, if they are measured for mobility. However, accounting the fact that search thresholds do not apply to EMR carrier we can also accept a lower number of carriers – as proposed in earlier meetings.
As the NR inter-RAT measurements are for EN-DC capable devices and for early configuration of EN-DC, we would see that the UE should at least as minimum be able to measure at least one NR inter-RAT EMR carrier. To enable some network flexibility and allow for potential early configuration of DC and an additional NR SCell, we propose that the UE shall be able to measure at least 2 NR inter-RAT carriers for EMR. This could be conditioned such that at most 1 inter-RAT carrier for EMR per FR can be configured.
[bookmark: _Hlk47623414]The UE shall be able to measure at least 1 NR inter-RAT carrier for EMR per FR.
Out of these two carriers, up to one carrier could be non-overlapping EMR carrier.
The UE shall be able to monitor at least 1 non-overlapping inter-RAT EMR carrier.

UE measurement requirements for non-overlapping NR inter-RAT EMR carrier
LTE EMR approach is as such that only a single measurement is required:
· For non-overlapping carriers, at least prior to transmission of the idle mode measurement report, the UE shall perform at least a single measurement on detected cells on the non-overlapping inter-frequency carrier(s) configured to be measured for early measurement reporting.
Although not optimal from system point of view, we propose that RAN4 agree to apply similar principle for inter-RAT non-overlapping carriers in FR1 as for non-overlapping carriers in Rel-15 EMR.
UE measurement requirements for non-overlapping NR inter-RAT EMR carrier in FR1 follow Rel-15 EMR requirements for non-overlapping carrier.
Further potential optimizations can be discussed in a later release.
Regarding the measurement requirements for the non-overlapping NR Inter-RAT carrier we do not see it feasible to follow similar approach for an FR2 inter-RAT NR carrier. For FR2 the UE would need to measure even non-overlapping NR inter-RAT carriers more regular due to the use of beam forming. For FR2 inter-RAT NR EMR carrier we see that regular measurement are needed.
UE measurement requirements for non-overlapping NR inter-RAT carrier follow the same measurement requirements as agreed for overlapping NR inter-RAT carriers.
Further potential optimizations can be discussed in a later release.
We do realize that these proposals are less than optimal both for network and for UE. However, we need to consider the timeline of the work and closure of the WI. We believe that further optimisations can be discussed in a later release.
In [3] we have provided a CR for capturing these proposals.

UE measurement accuracy requirements for carriers configured for EMR
We believe the measurement accuracy is tightly coupled with the measurement requirements. However, the actual accuracy would be part of the performance work.

Conclusion
In this paper we look at the remaining open aspects related to EMR requirements for 36.133 as listed in [5]. Based on the discussion and finalization of the work we propose following:
s-NonIntraSearch thresholds and EMR carriers:
1. Align with RAN2 on not applying s-NonIntraSearch thresholds to EMR measurements performed on carriers configured for EMR measurements.
1. RAN4 to confirm that UE performs EMR measurements on configured EMR carriers regardless of configured SnonIntraSearch thresholds.
1. Clarify the applicability of the s-NonIntraSearch on EMR measurements performed on carriers configured for EMR carriers.
Capturing the UE capability:
Adopt the proposed applicability text in 36.133.
Number of NR Inter-RAT carriers to measure:
UE should be able to measure up to 8 overlapping and non-overlapping inter-RAT NR EMR carriers in total.
UE should be able to measure up to 8 overlapping and non-overlapping inter-RAT NR EMR carriers in total.
The UE shall be able to measure at least 1 NR inter-RAT carrier for EMR per FR.
The UE shall be able to monitor at least 1 non-overlapping inter-RAT EMR carrier.
UE measurement requirements for non-overlapping NR inter-RAT EMR carrier:
UE measurement requirements for non-overlapping NR inter-RAT EMR carrier in FR1 follow Rel-15 EMR requirements for non-overlapping carrier.
UE measurement requirements for non-overlapping NR inter-RAT carrier follow the same measurement requirements as agreed for overlapping NR inter-RAT carriers.
In [3] we have provided a CR for capturing these proposals.
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