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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
According to work plan [1] on enhancement for NR high speed train scenario in FR1, we shall:
· Continue to discuss and decide the solution for the RRM enhancement
· Provide draft CR on TS38.133 for the RRM enhancement
· Discuss and agree on the possible signaling impact (e.g. UE capabilities, network flag) and send LS to RAN2
In this contribution, we discuss issues of inter-frequency measurements RRM requirements on above items.
Discussion
In WF[2], there are agreements on PSS/SSS detection time requirement for inter-frequency measurement with MG in connected state for HST, within Inter-frequency measurement with MG, connected state:
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After further consideration, we believe that more rigorous requirements may improve performance in application scenario.
Proposal 1: Support option 3 for Inter-frequency measurement with MG in connected state, N=5 when highSpeedMeasFlag-r16 is configured.

In [2], there are agreements on measurement delay requirement for inter-frequency measurement with MG in HST in connected state for HST:
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After further consideration, we believe that more rigorous requirements may improve performance in application scenario.
Proposal 2: Support Option 8 slightly, inter-frequency measurement with MG in HST keeps pace with RRM enhancement for high speed of TSSB_measurement_period_intra .

In [2], there are agreements on Inter-frequency measurement in idle state:
	· Whether define the enhancement for inter-frequency measurement in idle mode for HST
· Option 1 (HW, OPPO, QC, Ericsson, Xiaomi, CATT, CMCC, vivo): Yes
· Option 2 (MTK, Nokia): No
· Option 3 (Apple): introduce a dedicated UE capability indicating the support of inter-frequency measurement in idle mode for HST




Inter-frequency measurement in idle mode for HST is intended to complement idle mode improvements for HST.
Proposal 3: Support Option 1, enhancement for inter-frequency measurement in idle mode for HST is rational, after enhancements for intra-frequency and inter-RAT are available already. 

The specification of Inter-frequency measurement in idle state was agreed:
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Proposal 4: Support Option 1, enhancement for inter-frequency measurement in idle mode refers to intra-frequency measurement for HST.

In [2], there are agreements on the requirements if there are HST inter-frequency layers and non-HST inter-frequency layers to be measured:
	Release independent
· [bookmark: _Hlk78644527]Option 1 (HW, QC, Ericsson, Apple, CATT, vivo): If RAN4 decided to specify inter-frequency measurement enhancement in FR1 HST, the requirements shall follow the principle:
                   NHST_inter-f carrier * THST_interf + NnonHST_inter-f carrier * TnonHST_interf
· Option 2 (OPPO, MTK, Nokia): FFS



Proposal 5: Support option 1 essentially. RAN4 has decided to specify inter-frequency measurement enhancement in FR1 HST, the requirement is straightforward to follow the principle, if we can agree that no different considerations between inter-frequency and inter-RAT basically in reselection. 
                   NHST_inter-f carrier * THST_interf + NnonHST_inter-f carrier * TnonHST_interf

Conclusion
Proposal 1: Support option 3 for Inter-frequency measurement with MG in connected state, N=5 when highSpeedMeasFlag-r16 is configured.
Proposal 2: Support Option 8 slightly, inter-frequency measurement with MG in HST keeps pace with RRM enhancement for high speed of TSSB_measurement_period_intra .
Proposal 3: Support Option 1, enhancement for inter-frequency measurement in idle mode for HST is rational, after enhancements for intra-frequency and inter-RAT are available already. 
Proposal 4: Support Option 1, enhancement for inter-frequency measurement in idle mode refers to intra-frequency measurement for HST.
Proposal 5: Support option 1 essentially. RAN4 has decided to specify inter-frequency measurement enhancement in FR1 HST, the requirement is straightforward to follow the principle, if we can agree that no different considerations between inter-frequency and inter-RAT basically in reselection. 
                   NHST_inter-f carrier * THST_interf + NnonHST_inter-f carrier * TnonHST_interf
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Inter-frequency measurement with MG, connected state
v PSS/SSS detection time requirement for inter-frequency measurement with MG in connected state for HST

. Option 1 (QC, Apple, CMCC):

Condition NOTEL2 .. ”
No DRX Max(600ms, 6 x Max(MGRP, SMTC period)) x CSSF iz,

DRX cycle <320ms Max(600ms, Ceil(6*M2"°<3) x Max(MGRP, SMTC period, DRX cycle)) x CSSF.;

DRX cycle > 320ms 6 x DRX cycle x CSSF,

Inter

NOTE1:  DRXor non DRX requirements apply according to the conditions described in clause 3.6.1

NOTE2:  InEN-DCoperation, the parameters, timers and scheduling requests referred to in clause 3.6.1are for the secondary cell group. The DRX
cycle s the DRX cycle of the secondary cell group

NOTE3:  When high speed is not configured, M2 = 1.5; When high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1

. Option 2 (CATT, vivo, Xiaomi, MTK, HW, Ericsson, Apple):
Condition "2 s e
No DRX Max(600ms, 8 x Max(MGRP, SMTC period)) x CSSF -
DRX cycle <320ms Max(600ms, Ceil(8*M2) x Max(MGRP, SMTC period, DRX cycle)) x CSSF .-
DRX cycle >320ms 8 x DRX cycle x CSSF,
NOTE1: _DRXor non DRXrequirements apply according to the conditions described in clause 3.6.1
NOTE2:  InEN-DCoperation, the parameters, timers and scheduling requests referred to in clause 3.6.1are for the secondary cell group. The DRX
cycle is the DRX cycle of the secondary cell group.
NOTE 3: When high speed s not configured, M2 = 1.5. When high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1

inter

. Option 3 (Nokia):

Condition NOTEL2

T

No DRX

£ o iter
Max(600ms, N"=¢ x Max(MGRP, SMTC period)) x CSSF

DRX cycle <320ms

Max(600ms, Ceil(N"*t 5* M2 %= %)  Max(MGRP, SMTC period, DRX cycle)) x CSSF ;.

DRX cycle >320ms

N Nete ¢ DRX cycle x CSSF,

inter

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

When highSpeedMeasFlag-r16 s not configured, M2 = 1.5; When highSpeedMeasFlag-r16 is configured, M2 = 1.5 if SMTC periodicity > 40

NOTE 1:
NOTE 2:
cycle is the DRX cycle of the secondary cell group
NOTE 3:
ms;,otherwise M2=1
NOTE4:  When highSpeedMeasFlag-r16is not configured, N = 8; otherwise N =5
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Measurement delay requirement for inter-frequency measurement with MG in HST in connected
state for HST
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*  Option 4 (CMCC):
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+  Option s (vivo, Xiaomi, OPPO): For inter-frequency measurement with MG, the enhanced
requirements specified for LTE-NR inter-RAT measurements in R16 HST could be used as
baseline

+ Option 6 (Apple, Ericsson)
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. Option 7 (MTK, Ericsson, Xiaomi):

Condition 072 Py ————
No DRX Miax(200ms, 8 x Max(MGRP, SMTC period)) x CS5F,
DRX cycle = 320ms Mx(200ms, Ceil(8 x M2 %] x Max(MGRP, SMITC period, DRX cycle]) x CSSF,
DRX cycle > 320ms 45125 DRX cycle x CSSF
NOTEL:  DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE2:  In EN-DC operation, the parameters, timers and scheduling requests referred to i clause 3.6.1 are for the secondary cell group. The DRX

cycle i the DRX cycle of the secondary cell group
When RRM enhancement for high speed is not configured, M2 = 1.5; When RRM enhancement for high speed s configured, M2 = 15 1f

SMITC periodicity > 40 ms; otherwise M:

NOTE 3

. Option 8 (Nokia):

Condition ™72 Ty
No DRX Max(200ms, 5 x Max(MGRP, SMTC period)) x CSSF
DRX cycles 160ms MaX(200ms, Cell(5 x M2 %3] x Max(MGRP, SMTC period, DRX cycle]) x CSSF yer
160 ms <DRX cycle < 320ms 2 M2V B DRX cycle x C5Fier
Y5 DRX cycle x CSSF,

DRX cycle > 320ms
NOTEL  DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE2:  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 i the DRX cycle of the secondary cell group
NOTES:  M2=15if SMTC periodicity > 40 ms; otherwise M2=1
NOTE 4: when SMTC <= 0ms, Y=5 when SMTC > 40ms
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Inter-frequency measurement in idle state

v if it is agreed to enhance the inter-frequency measurement requirements in idle mode, how to
perform the enhancement

> Option 1 (HW, QC, CATT, CMCC, Ericsson): using the same requirement as for intra-frequency
measurement for HST

DRXCycle ength | Taceconn_imer [5] (NUMDEr OF DRX | Treosurenser 5] (Number of DRX Tevatuent iner
[s] " cycles) " cycles) [s] (number of DRX cycles)
0.32 2.56X M2 (8x M2) 0.32xM3 (1x M3) 0.96 X M4 (3x M4)
0.64 5.12(8) 0.64(1) 1.92(3)
1.28 8.96(7) 1.28(1) 3.84(3)
2.56 58.88 (23) 2.56 (1) 7.68(3)
Note 1: when SMTC <= 40ms, M2 = M3 = M4 = 1; and when SMTC > 40ms, M2 =1.5, M3=M4=2

Option 2 (OPPO, Xiaomi, MTK, vivo): The R16 enhanced EUTRA-NR inter-RAT measurement
requirements in idle mode could be reused for NR inter-frequency measurements

DRX cycle 1ength [5] | Taeeeens_meer [S] (NUMbe Of DRX CYCleS) | Trensaranireer [5] (nUMber of DRX T evatame nemer [5] (NUMDber of DRX
B " cycles) " cycles)
0.32 4.16 X M2 (13x M2)NeteT 0.64X M3 (2x M3)Nete T 0.96 X M4 (3 x M4) NoteT
0.64 7.68(12)) 1.28(2) 1.92(3)
1.28 12.8(10) 1.28(1) 3.84(3)
2.56 58.88(23) 2.56(1) 7.68(3)
Note 1: __M2=1.5, M3=2 and M4=2 if SMTC periodicity of measured intra-frequency cell > 40 ms; otherwise M2=M2=M3=1.





