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Introduction
In last RAN4 meeting, regarding to inter-RAT measurement requirement for HST UE, following agreements are achieved. [1]: 
· NR-EUTRA Inter-RAT measurement 
· Enhance NR- EUTRA inter-RAT measurement requirements to support HST
· Cell re-selection requirements on NR- EUTRA inter-RAT measurement in idle mode
· Option 1: The principle is that NR to EUTRA inter-RAT measurements follows the R16 EUTRA HST enhanced measurement requirements.
· Option 2: Provided by Qualcomm in [1]
· Option 3: Provided by Qualcomm in [1]
· Cell identification without DRX in CONNECTED mode 
· Reuse R15 inter-RAT measurement requirement with non-DRX case in TS 38.133 (including both Tinter1 = 60ms and Tinter1 = 30ms) for NR HST
· Cell identification with DRX in CONNECTED mode 
· Option 1: Provided by CMCC in [1]
· Option 2: Provided by QC in [1]
· Option 3: Provided by vivo in [1]
· Option 4: Provided by QC in [1]
· EUTRA-NR Inter-RAT measurement 
· Enhance EUTRA-NR inter-RAT measurement requirements to support NR HST 
· Cell re-selection
· Option 1: the cell re-selection requirements on EUTRA-NR inter-RAT measurement follow R16 HST NR cell re-selection requirements
· Option 2: discuss possible options between non-HST inter-RAT requirement and HST intra-frequency measurement requirement.
· Option 3: provided by QC in [1]
· Cell identification without DRX and cell identification with DRX in CONNECTED mode
· Option 1: cell identification requirements on EUTRA-NR inter-RAT measurement in CONNECTED mode for non-DRX case follow R16 HST NR requirements.
· Option 2: discuss possible options between non-HST inter-RAT requirement and HST intra-frequency measurement requirement.
· Option 3: Since for non-HST the measurement period requirement of an inter-RAT NR carrier in LTE is same as that of inter-frequency requirement in NR, our proposal is to follow the same enhancement methodology, but the baseline should be inter-frequency requirement
· Option 4: RAN4 should consider the overall system delay and consider whether the existing requirements are sufficient or whether R16 HST NR measurement requirements would need to be applied.
· Option 5: Provided by Qualcomm in [1]

This contribution provides our views on these issues.
Discussion
2.1 On CONNECTED UE requirements
For CONNECTED UE in early NR deployment, handover between LTE and NR for SA and addition of NR SCG for NSA are both important. Also, it is feasible for network to configure a reasonable number of IRAT MOs for UE in HST cells to ensure in-time handover or NR SCG addition.
For CONNECTED UE in NR, since the gap configuration for inter-RAT E-UTRA measurement in NR is identical to that in LTE inter-frequency measurement, the LTE carrier can be simply regarded as one inter-frequency LTE measurement occurs in NR. In Rel. 15, the requirement of inter-RAT measurement was derived based on that for LTE inter-frequency requirement, with small modifications regarding to different measurement gap sharing notations between these two RATs. For NR HST, similar methodology can be considered.
For the non-DRX case, the requirement was already agreed in last meeting. For the case of DRX, the main concern is when DRX cycle > 0.16s. In our view, since inter-RAT measurements need measurement gap, the power consumption of inter-RAT measurement would be higher than intra-frequency case. To keep UE power consumption at a reasonable level, some relaxation compare to LTE intra-frequency requirement should be considered. The proposed value for cell identification is given in Table 1 and can be applied to both FDD/TDD EUTRAN. For the measurement of inter-RAT cell, since R15 requirement seems sufficient to deal with the high mobility in HST scenario, we propose not to enhance related requirement.
Table 1 Proposed CONNECTED UE Inter-RAT cell identification requirement for NR HST
	DRX cycle length (s)
	TIdentify, E-UTRAN TDD (s) (DRX cycles)

	
	Gap period = 40 ms, 20 ms
	Gap period = 80 ms

	≤0.16
	Non-DRX requirements in clause 9.4.3.2 apply
	Non-DRX requirements in clause 9.4.3.2 apply

	0.16< DRX-cycle ≤0.32
	Note1 (15*CSSFinterRAT)
	Note1 (15*CSSFinterRAT)

	0.64
	5.12*CSSFinterRAT (8*CSSFinterRAT)
	5.12*CSSFinterRAT (8*CSSFinterRAT)

	1.28
	8.96*CSSFinterRAT (7*CSSFinterRAT)
	8.96*CSSFinterRAT (7*CSSFinterRAT)

	1.28< DRX-cycle ≤10.24
	Note1 (20*CSSFinterRAT)
	Note1 (20*CSSFinterRAT)

	NOTE 1:	The time depends on the DRX cycle length.


Therefore, we have follow proposals.
Proposal 1: For CONNECTED UE DRX case, specify inter-RAT TDD/FDD EURTAN cell identification requirement as Table 1 for NR HST. 
Proposal 2: For CONNECTED UE DRX case, inter-RAT cell measurement requirement in R15 can be reused for NR HST.
On the other hand, for CONNECTED UE in LTE, NR measurement should also be done in measurement gaps. Therefore, the UE behaviour for NR carrier measurement should be identical to an inter-frequency measurement in NR. As we can see in TS 36.133 Table 8.1.2.4.21.1.1-1 to Table 8.1.2.4.21.1.1-3, the inter-RAT measurement to NR has the same requirement to that in NR inter-frequency measurement. Therefore, the baseline for discussion should be NR inter-frequency RRM requirement.
As discussed in [2], some tightening might be possible for intra-frequency RRM requirement. The same methodology can also be applied to EUTRA-NR inter-RAT. Note that it is already agreed that PSS/SSS detection requirement is still 5 samples in NR intra-frequency measurement. Based on the discussion status for intra-frequency NR requirements in HST, our proposals are given in Table 2 and Table 3.
Table 2 Time period for irat-frequency PSS/SSS detection for HST (Frequency FR1)
	Condition NOTE1,2
	TPSS/SSS_sync_intra

	No DRX
	 max[600ms, 8 x max(MGRP, SMTC period)] x Nfreq

	DRX cycle≤ 320ms
	max[600ms, ceil(8 x M) x max(MGRP, SMTC period, DRX cycle)] x Nfreq

	DRX cycle>320ms
	8 x DRX cycle x Nfreq

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in section 3.6.1
NOTE 2: 	In EN-DC operation, the parameters, timers and scheduling requests referred to in section 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group
NOTE 3:	For SMTC<=40ms, M=1; otherwise M=1.5.



Table 3 Measurement period for irat-frequency measurements for HST (Frequency FR1)
	Condition NOTE1,2
	T SSB_measurement_period_irat

	No DRX
	max[200ms, 8 x max(MGRP, SMTC period)] x Nfreq

	DRX cycle≤ 160ms
	max[200ms, ceil(8 x M) x max(MGRP, SMTC period, DRX cycle)] x Nfreq

	160ms<DRX cycle≤ 320ms
	max[200ms, ceil(7 x M) x max(MGRP, SMTC period, DRX cycle)] x Nfreq

	320ms<DRX cycle≤ 1280ms
	6 x DRX cycle x Nfreq

	DRX cycle>1280ms
	8 x DRX cycle x Nfreq

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in section 3.6.1
NOTE 2: 	In EN-DC operation, the parameters, timers and scheduling requests referred to in section 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group
NOTE 3:	For SMTC<=40ms, M=1; otherwise M=1.5.


Based on above analysis, we have following proposals
Proposal 3: For CONNECTED UE DRX case, specify inter-RAT NR cell identification requirement as Table 2 for NR HST.
Proposal 4: For CONNECTED UE DRX case, specify inter-RAT NR cell measurement requirement as Table 3 for NR HST.

2.2 On IDLE/INACTIVE UE requirement
For IDLE/INACTIVE UE, from system information it can see whether it has camped on a HST cell, and hence it is clear for UE whether to apply enhanced intra frequency re-selection behaviour so as to meet the corresponding requirement on the HST carrier. However, for the inter-frequency/inter-RAT measurement, based on current signalling, UE may not have any priori information on whether the corresponding carrier is an HST carrier or not during neighbour cell detection and measurement. On the other hand, it would be difficult for network to configure reduced number of carriers to UE, since network may not have any information on UE mobility state before UE enters CONNECTED state. Note that the requirement discussed here is for SA, and the case for early measurement in NSA is not in the WI scope.
Based on above, we have the following observation and proposal.
Observation 1: For IDLE/INACTIVE UE, it is difficult to differentiate cell detection and measurement behaviour regarding to IRAT HST carrier from other carriers.
Proposal 5: Enhancement in the SIB signalling to support fast cell detection and measurement to IRAT HST carrier should be considered in R16 HST.
On the other hand, since most HST scenarios are high SNR scenario, in our understanding, the performance gap for CORESET0 detection and paging PDSCH reception is sufficient to endure slightly longer cell re-selection. The motivation to enhance re-selection performance for IDLE/INACTIVE UE is not as strong as CONNECTED UE. Therefore, a more relaxed IRAT requirement compared to that for intra-frequency requirement should be considered for both EUTRAN and NR cell.
Proposal 6: For IDLE/INACTIVE UEs, a more relaxed IRAT requirement compared to that for intra-frequency requirement should be considered for both EUTRAN and NR cell.
Conclusion
In this paper, we provide our views on the remaining issues in NR HST. We provide the following proposals and observations:
Proposal 1: For CONNECTED UE DRX case, specify inter-RAT TDD/FDD EURTAN cell identification requirement as Table 1 for NR HST. 
Proposal 2: For CONNECTED UE DRX case, inter-RAT cell measurement requirement in R15 can be reused for NR HST.
Proposal 3: For CONNECTED UE DRX case, specify inter-RAT NR cell identification requirement as Table 2 for NR HST.
Proposal 4: For CONNECTED UE DRX case, specify inter-RAT NR cell measurement requirement as Table 3 for NR HST.
Observation 1: For IDLE/INACTIVE UE, it is difficult to differentiate cell detection and measurement behaviour regarding to IRAT HST carrier from other carriers.
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