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Introduction
In last RAN4 meeting, regarding to cell identification requirements for RRC-CONNECTED HST UE, following agreements are achieved. [1]: 
· EUTRA-NR Inter-RAT measurement (before EN-DC) 
· Cell re-selection
· Option 1: reuse the R16 NR HST cell re-selection requirements
· Other option is not precluded
· Cell identification without DRX in connected mode 
· Option 1: reuse Rel-15 NR PSS/SSS detection delay requirements, measurement delay requirements and SSB index acquiring delay 
· Other option is not precluded
· Cell identification with DRX in connected mode 
· Option 1: Reduce the number of measurement samples
· Option 2: Reuse the Rel-15 NR cell identification requirements and the feasible DRX cycles can be further discussed
· Other option is not precluded
· NR-EUTRA Inter-RAT measurement (NR SA)
· Cell re-selection
· Option 1: reuse the R16 LTE HST cell re-selection requirements
· Other option is not precluded
· Cell identification without DRX in connected mode 
· Option 1: 
· The Rel-15 requirements TIdentify,E-UTRAN with Tinter1 of 60ms can be reused for high speed scenario. 
· FFS whether the current requirements TIdentify,E-UTRAN with Tinter1 of 30ms can be reused for high speed scenario
· Other options are not precluded
· Cell identification with DRX in connected mode 
· Option 1
	DRX cycle length (s)
	TIdentify, E-UTRAN (s) (DRX cycles)

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

	≤0.16
	Non-DRX requirements in clause 9.4.2.2 apply
	Non-DRX requirements in clause 9.4.2.2 apply

	0.16 < DRX-cycle<1.28 
	Note1, 2 (10)
	Note1, 2 (10)

	1.28
	Note1, 2 (8)
	Note1, 2 (8)

	1.28< DRX-cycle ≤10.24
	Note1, 2 (20)
	Note1, 2 (20)

	NOTE 1: The time depends on the DRX cycle length.
NOTE 2: Intra-frequency deployed is assumed for LTE HST and intra-frequency without gap is assumed for NR HST,
So CSSFinterRAT  = 1.



· Option 2
	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

	0.256
	3.84*CSSFinterRAT (15*CSSFinterRAT)
	3.84*CSSFinterRAT (15*CSSFinterRAT)

	0.32
	4.8*CSSFinterRAT (15*CSSFinterRAT)
	4.8*CSSFinterRAT (15*CSSFinterRAT)

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

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



· Other options are not precluded.

This contribution provides our views on these issues.
Discussion
2.1 On NR-EUTRA Inter-RAT measurement (NR SA)
For connected/idle/inactive UE in early NR deployment, handover/reselection to LTE is important. For connected UE, 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 LTE HST in Rel. 16, there was no enhancement on inter-frequency measurement requirement. The reason for it, in our understanding, was that LTE HST deployment are mostly single frequency or CA coverage, and inter frequency handover or reselection is not that important. However, for NR HST deployment, enhancement of inter-RAT requirement might be needed, as the issue for some DRX cycle configuration is already provided in [2]
For the case of non-DRX, option 1 is our preference, and Tinter1 = 30ms should also be supported in HST. For this case, we can simply reuse R15 inter-RAT requirements.
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 is given in Table 1.
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.


For idle/inactive UE, UE behaviour for inter-RAT measurement to LTE should be identical to idle UE in LTE. Therefore, it is straight forward to reuse the LTE HST requirement for idle UE.
Based on above, we have the following proposals
Proposal 1: For connected UE non-DRX case, reuse R15 inter-RAT measurement requirement in TS 38.133 and both Tinter1 = 60ms and Tinter1 = 30ms should be supported in NR HST.
Proposal 2: For connected UE DRX case, specify inter-RAT cell identification requirement as Table 1. 
Proposal 3: For idle/inactive UE, support option 1, i.e. reuse the R16 LTE HST cell re-selection requirements.

2.2 On EUTRA-NR inter-RAT measurement (before EN-DC)
For connected UE in LTE, NR measurement should 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 [3], some tightening might be possible for intra-frequency RRM requirement. The same methodology can also be applied to EUTRA-NR inter-RAT. One example is given in Table 2.
Table 2 cell identification requirement in EUTRA-NR inter-RAT measurement requirement
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max( 600ms, ceil( 8 x Kp) x SMTC period )Note 1 x CSSFintra

	DRX cycle≤ 160ms
	max( 600ms, ceil(1.5x 8 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	160ms<DRX cycle≤ 320ms
	ceil(8 x Kp) x DRX cycle x CSSFintra

	320ms<DRX cycle≤ 1280ms
	ceil(6 x Kp) x DRX cycle x CSSFintra

	DRX cycle>1280ms
	ceil(8 x Kp) x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified


[bookmark: _GoBack]For idle UE in LTE, inter-RAT NR measurement can also be done if UE supports SA mode. Note that in R16 early measurement enhancement, for idle UE in LTE, UE can also be configured to measure NR if it only support NSA mode, which is recently agreed in RAN2. In our understanding, the later one is not in the scope of R16 NR HST. Since the UE behaviour is identical to NR cell reselection in SA, the requirement for SA can be reused directly, including M2, M3, M4.
Proposal 4: The EUTRA-NR inter-RAT measurement requirement for connected UE in NR HST can be defined after intra-frequency measurement requirement is defined, by using the same methodology as intra-frequency requirements.
Proposal 5: The EUTRA-NR inter-RAT measurement requirement for idle UE in NR HST reuse the R16 NR HST cell re-selection requirements, i.e. option 1 is adopted.

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 non-DRX case, reuse R15 inter-RAT measurement requirement in TS 38.133 and both Tinter1 = 60ms and Tinter1 = 30ms should be supported in NR HST.
Proposal 2: For connected UE DRX case, specify inter-RAT cell identification requirement as Table 1. 
Proposal 3: For idle/inactive UE, support option 1, i.e. reuse the R16 LTE HST cell re-selection requirements.
Proposal 4: The EUTRA-NR inter-RAT measurement requirement for connected UE in NR HST can be defined after intra-frequency measurement requirement is defined, by using the same methodology as intra-frequency requirements.
Proposal 5: The EUTRA-NR inter-RAT measurement requirement for idle UE in NR HST reuse the R16 NR HST cell re-selection requirements, i.e. option 1 is adopted.
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