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Introduction
In RAN4#97, the RRM core requirements for EMR have been finalized, and the agreements are captured in the WF [1]. According to the WF, there are 3 remaining issues to be addressed as part of maintenance:
· Whether there is a need to define overlapping and non-overlapping carriers
· Number of samples for SSB index reading for FR2
· Whether there is a need to update requirements for detected cell status
The 1st issue has actually been concluded by the agreed CRs [2, 3], where the concepts of overlapping and non-overlapping carriers are not used. The other 2 issues need to be further discussed. Besides, when reviewing the agreed CRs, we found that there are some problems in the requirements when some mobility carriers are configured to follow HST requirements, so the interworking between EMR and Rel-16 HST needs to be discussed a bit more. 
In this paper we will provide our views on the remaining issues in EMR core requirements.
Discussion
SSB index reading time for FR2
	· Sub-topic 2-12: Measurement requirement for UE who supports the beam level EMR reporting 
· Issue 2-12-1: Value of X?
· Agreement:
· X=3 for NR FR1
· FFS: X=[3, 5] for NR FR2
· Issue 2-12-2: Can the same value of X apply for NR inter-RAT beam measurements
· Agreement:
· Same value of X which apply for NR inter-frequency beam measurements can apply also for NR inter-RAT beam measurements.


The SSB index reading time for FR1 has been agreed as 3 samples, re-using the requirements for cell identification in connected mode (Table 9.3.4-3 of 38.133). It is straightforward to follow the same principle for FR2, i.e. to re-use the requirements for connected mode in Table 9.3.4-4 as copied below.
Table 9.3.4-4: Time period for time index detection (Frequency range FR2)
	Condition NOTE1,2
	TSSB_time_index_inter

	No DRX
	Max(200ms, MSSB_index_inter  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(200ms, (1.5  MSSB_index_inter)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	MSSB_index_inter  DRX cycle  CSSFinter

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2: 	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.


MSSB_index_inter: For a UE supporting FR2 power class 1, MSSB_index_inter = 40 samples. For a UE supporting FR2 power class 2, MSSB_index_inter = 24 samples. For a UE supporting FR2 power class 3, MSSB_index_inter = 24 samples. For a UE supporting FR2 power class 4, MSSB_index_inter = 24 samples.
It can be seen that the FR2 requirements for connected mode are defined based on 5 samples (MSSB_index_inter is defined as same as Mpss/sss_sync_w/o_gaps and Mmeas_period_w/o_gaps for intra-frequency, both are based on 5 samples). Technically, this is also reasonable, since SSB index reading in FR2 requires not only DMRS sequence matching but also PBCH decoding, while in FR1 only the former is needed.
Based on above, we suggest to define the SSB index reading time for FR2 EMR to be based on 5 samples.
Proposal 1:  SSB index reading time for FR2 EMR is based on 5 samples (X=5).
Detected cell status
	· Sub-topic 2-15: Cell detected status 
· Issue 2-15-1: RAN4 to discuss and agree if the cell detected status condition needs to be updated or clarified to reflect the cell detected state condition of the cell at the time of and during the actual connection release
· More discussion needed


In current requirements for detected cell status, 
· the detected cell and SSB need to remain detectable until UE reconnect to the network and transmits the early measurement report.
In RAN4#97, some companies proposed to change this condition to that 
· [bookmark: _Hlk53745429]the detected cell and SSB need to remain detectable during the state transitioning to idle mode
The point of requirements for detected cell status, in our view, is that a cell detected when UE was in connected mode should be considered as detected cell for EMR, and as such UE does not need to search for the cell for EMR (in which case the measurement requirement is Tdetect), but instead UE should be able to directly measure the cell (in which case the requirement is Tevaluate). 
If the cell remains detectable only during the state transition but not during when UE is in idle mode, it means UE needs to search for cell again to measure the cell for EMR, and the requirement should be Tdetect. In this sense, we do not think it is reasonable to change the condition for detected cell status requirements. 
Proposal 2: RAN4 not to change the condition for detected cell requirements. 
EMR and HST
In Rel-16 HST WI, enhanced requirements are introduced for idle mode inter-RAT measurement. For NR – LTE inter-RAT measurement (38.133), if an LTE carrier is indicated to meet HST requirements, UE should meet the enhanced measurement requirements (defined in Table 4.2.2.5-2), provided that HST RRM is enabled for the cell and supported by the UE. Before EMR is introduced, there are two types of carriers, and their numbers are defined as 
· NEUTRA_carrier: the total number of configured E-UTRA carriers indicated to meet non high speed requirements in the neighbour frequency list
· NEUTRA_carrier_HST: the total number of configured E-UTRA carriers indicated to meet high speed requirements in the neighbour frequency list.
The total measurement time for all carriers are defined, e.g. for newly detected cells, as 
NEUTRA_carrier_HST * Tdetect,EUTRAN_HST + NEUTRA_carrier  * Tdetect,EUTRAN 
With EMR introduced, we understand there could be 5 types of carriers, and the applicable requirements for each of them are listed in Table 1.
Table 1: Types of carriers and measurement requirements in EMR+HST scenario
	
	Configured for Mobility?
	Indicated to meet HST requirements
	Configured for EMR?
	Requirements 

	Type 1
	Y
	Y
	Y
	HST

	Type 2
	Y
	Y
	N
	HST

	Type 3
	Y
	N
	Y
	Non-HST

	Type 4
	Y
	N
	N
	Non-HST

	Type 5
	N
	N/A
	Y
	Non-HST


The current description of NEUTRA_carrier when EMR is considered is coped below.
	The parameter NEUTRA_carrier is the total number of configured E-UTRA carriers indicated to meet non high speed requirements in the neighbour frequency list. The parameter NEUTRA_carrier_HST is the total number of configured E-UTRA carriers indicated to meet high speed requirements in the neighbour frequency list. The parameter NEUTRA_carrier for a UE configured with idle mode CA measurements (while T331 is running), is the combined number of configured E-UTRA carriers in the neighbour frequency list and E-UTRA carriers configured for idle mode CA measurements. 
Note: combined total number means that if a carrier is a high priority carrier and additionally a carrier configured for idle mode CA measurements, it only counts as one carrier.


It can be seen that NEUTRA_carrier includes all 5 types of carriers. Considering how total measurement time for all carriers are defined, carriers indicated to meet HST requirements should be excluded from NEUTRA_carrier, no matter if the carrier is configured for EMR or not. In this way, NEUTRA_carrier will account for carriers of type 3/4/5, and NEUTRA_carrier_HST will account for carriers of type 1/2.
It is noted that the above discussion are for NR – LTE inter-RAT measurement (38.133), and it also applies for LTE – NR inter-RAT measurement (36.133). Also, the above discussion is only concerned with the case where serving cell is below search threshold, since the same (non-HST) requirements apply for all carriers. 
Proposal 3a: Update definition of NEUTRA_carrier in clause 4.2.2.5 of 38.133 as
· The parameter NEUTRA_carrier for a UE configured with idle mode CA measurements (while T331 is running), is the combined number of configured E-UTRA carriers in the neighbour frequency list and E-UTRA carriers configured for idle mode CA measurements, excluding the configured E-UTRA carriers indicated to meet high speed requirements in the neighbour frequency list.
Proposal 3b: Update definition of NNR_carrier in clause 4.2.2.5.6 of 36.133 as
· The parameter NNR_carrier for a UE configured with idle mode DC measurements (while T331 is running) is the combined number of configured NR carriers and NR carriers configured for idle mode DC measurements, excluding the configured NR carriers for reselection indicated to meet high speed requirements.
Conclusions
In this paper we provided our views on remaining issues in EMR core requirements.
Proposal 1:  SSB index reading time for FR2 EMR is based on 5 samples (X=5).
Proposal 2: RAN4 not to change the condition for detected cell requirements. 
Proposal 3a: Update definition of NEUTRA_carrier in clause 4.2.2.5 of 38.133 as
· The parameter NEUTRA_carrier for a UE configured with idle mode CA measurements (while T331 is running), is the combined number of configured E-UTRA carriers in the neighbour frequency list and E-UTRA carriers configured for idle mode CA measurements, excluding the configured E-UTRA carriers indicated to meet high speed requirements in the neighbour frequency list.
Proposal 3b: Update definition of NNR_carrier in clause 4.2.2.5.6 of 36.133 as
· The parameter NNR_carrier for a UE configured with idle mode DC measurements (while T331 is running) is the combined number of configured NR carriers and NR carriers configured for idle mode DC measurements, excluding the configured NR carriers for reselection indicated to meet high speed requirements.
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