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1. Introduction
High speed train scenario is also one of the deployment scenarios as captured in TR 38.913. The key characteristics of high speed train scenario are consistent passenger user experience and critical train communication reliability with very high mobility. Thus, a new WI of NR support for high speed train scenario was approved in RAN#83 meeting [1]. In accordance to the WI objectives, the related RRM work objective is captured as follows:
	Investigate and specify the UE RRM core requirements for: 
· Idle and inactive mode:
· Cell reselection including cell identification and measurement requirements
· Connected mode
· Cell identification requirements
· Measurement delay requirements
· Study whether to introduce beam management related requirements, e.g. L1-RSRP measurement
· Study the impact on RLM and UL timing.
· If needed other requirements are not precluded. If needed, signalling impact should be discussed in RAN2.


In this contribution, we provide our initial analysis on RRM related requirement for high speed train scenario and give our proposals.
2. Discussion on RRM impact
500km/h target speed 
In Rel-15 [2], the current cell identification and measurement requirements are defined without considering the high speed scenario and the related requirement are introduced as follows:
Table 1: intra-frequency measurement period of cell reselection in idle mode (section 4.2.2.3 in TS38.133)
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_Intra
[s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	
	

	0.32
	1
	8
	11.52 x N1 x M2 (36 x N1 x M2)
	1.28 x N1 x M2 (4 x N1 x M2)
	5.12 x N1 x M2 (16 x N1 x M2)

	0.64
	
	5
	17.92 x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	
	4
	32 x N1 (25 x N1)
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	2.56
	
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	Note 1:	Applies for UE supporting power class 2&3&4. For UE supporting power class 1, N1 = 8 for all DRX cycle length.
Note 2:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1.



Table 2: cell detection requirement in connected mode for FR1 (section 9.2.5 of TS38.133)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max( 600ms, ceil( 5 x Kp) x SMTC period )Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max( 600ms, ceil(1.5x 5 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(5] 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


According to the WI objectives, the carrier frequency is up to 3.6GHz, thus, the scaling factor due to Rx beam sweeping should not be considered and N1 should equal to 1. And the target supporting speed is up to 500Km/h, it means UE will move 1600m during cell reselection procedure in idle mode when UE is configured with DRX = 0.32s. According to TR 36.878 [3], for high speed train scenario, the ISD = 2000m between eNBs is the common deployment. In addition, DRX = 0.32s is the smallest DRX cycle in idle mode, if longer DRX cycle is configured, the longer cell reselection delay is expected. And the cell may become undetectable during cell detection procedure under the speed of 500Km/h, thus, the current cell identification requirements in DRX mode in both idle mode and connected mode are not applicable with the supporting speed of 500Km/h.
Proposal 1: The cell identification requirements in DRX mode in idle and connected state should be enhanced under high speed train scenarios
Proposal 2: The measurement requirements in DRX mode in idle and connected state should be enhanced under high speed train scenarios
If no DRX is configured in connected mode, the cell identification time can be 1.6s if SMTC periodicity is configured as 160ms. And UE will move 220m during cell detection time with 500 Km/h velocities, whether it is necessary to enhance the cell identification requirement with no DRX mode under high speed train scenarios need further to be evaluated.
Proposal 3: whether to enhance the cell identification requirement with in non-DRX mode under high speed train scenarios need further to be evaluated. 
RLM
It is specified in TS 38.133 that UE shall estimate the downlink link quality based on the SSB and/or CSI-RS reference signal and compare it to the thresholds Qout and Qin for the purpose of monitoring downlink radio link quality. Current RLM requirement and test cases are specified under low speed propagations. If obvious PDCCH performance degrades under high speed conditions for both out-of-sync and in-sync, the thresholds of Qout and Qin should be defined under high speed scenarios. If the RLM requirement enhancement and the related test cases under high speed scenarios are specified, UE shall be configured with different Qin and Qout for high speed propagation scenarios. And it may be needed to introduce assistant information on whether UE in under high speed scenarios.
Proposal 4: RLM requirement impact shall be investigated under high speed train scenarios
3. Conclusion
In this contribution, we provide our initial analysis on RRM related requirement for high speed train scenario and give our proposals and provide the proposals as follows:
 Proposal 1: The cell identification requirements in DRX mode in idle and connected state should be enhanced under high speed train scenarios
Proposal 2: The measurement requirements in DRX mode in idle and connected state should be enhanced under high speed train scenarios
Proposal 3: whether to enhance the cell identification requirement with in non-DRX mode under high speed train scenarios need further to be evaluated.
Proposal 4: RLM requirement impact shall be investigated under high speed train scenarios
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