3GPP TSG-RAN WG4 Meeting #90 	R4-1900380
Athens, Greece, Feburary 25 – March 1, 2018
[bookmark: Source]Agenda item:	7.14.2
Source:	Intel Corporation
Title:	Overview of RRM requirement for high speed train scenario in R-16 LTE
[bookmark: DocumentFor]Document for:	Discussion
Introduction
The WI on high speed train scenario in R-16 LTE [1] is listed as follows:
	The core part of this WI include
· Extend the RRM/demodulation enhancement to CA in release 14 HST scenario [RAN4/RAN2]
· At least, extend Rel-14 RRM/demodulation enhancement to CA case 
· The following new scenario are considered for non-CA case [RAN4]
· [bookmark: OLE_LINK38]The target speed is 500km/h
· SFN scenario defined in TS36.101 and TR36.878 with bidirectional coverage for tunnel and open space 
· SFN scenario defined in TS36.878 with unidirectional coverage for tunnel and open space
· More discussion on how to specify the general unidirectional antenna pattern 
· In addition to SFN scenarios, other deployment scenarios are not precluded
· [bookmark: OLE_LINK39]Evaluate the downlink and uplink demodulation performance under the above scenarios, using the existing LTE CRS/DMRS, and study possible enhancements of the downlink and uplink demodulation under those scenarios, aiming to provide inputs to RAN2 if needed [RAN4] 
· New or modified physical layer reference signals shall not be considered
· Change for PRACH shall not be considered 
· The maximum Doppler shift supported by the LTE CRS/DMRS transmission schemes is to be determined by RAN4
· If RAN4 identifies the necessity for enhancements, define relevant signaling support [RAN4/RAN2]
· Investigate the RRM measurement performance in the high speed scenario [RAN4]
· If RAN4 identifies the necessity for enhancements, define relevant signaling support [RAN4/RAN2]
· Investigate the robustness for RLM in the high speed scenario [RAN4]
 If RAN4 identifies the necessity for enhancements, define relevant signaling support [RAN4/RAN2]



In this contributions, we analyse the potential RRM impact on high speed train scenario related to WI.
Discussion on RRM impact
The RRM requirement impact on TS 36.133 for high speed scenario is summarized in the table below.



[bookmark: _Ref1133406]Table 1. Summarized impacts to TS36.133
	TS36.133 Section ID
	RRM requirement
	Will be impact or not
	Comments

	Section 4.1
	Cell selection
	No
	There is no requirement on cell selection. 

	Section 4.2
	Cell re-selection
	Yes
	1. In high speed scenario, the channel model changes, which will impact on the cell identification procedure. 
2. Impact on DRX cycle used in high speed scenario.
3. The interruption time to paging reception needs to be modified.

	Section 4.3~4.A
	Minimization of Drive Tests …
	No
	NA

	Section 5.1, 5.2
	EUTRAN Handover
	Yes
	Based on WI [1], it is not going to be considered in R16

	Section 5.3~5.5
	Handover to other RATs…
	No
	NA

	Section 6.1
	Reestablishment
	No
	Based on WI [1], it is not going to be considered in R16

	Section 6.2, 6.3
	Random Access, RRC Connection Release, 
	No
	Based on WI [1], it is not going to be considered in R16

	Section 6.4~6.9
	CSG Proximity Indication for E-UTRAN and UTRAN …
	No
	NA

	Section 7.1
	UE Tx timing
	Yes
	Since UE moving speed is high, the requirement on Tq needs to be changed.

	Section 7.2
	UE timer accuracy
	No
	The requirements are only related to the actual timing measurements internally in the UE, which is related with the UE local oscillator clock.

	Section 7.3
	Timing Advance
	No
	Even if UE is moving at 500km/h, we think that the current TA design can still handle it.

	Section 7.4, 7.5
	Cell phase synchronization accuracy, Synchronization Requirements for E-UTRAN to 1xRTT and HRPD Handovers
	No
	Cell phase synchronization is up to cell deployment. It is FFS  

	Section 7.6
	RLM
	Yes
	In high speed scenario, it is easier for UE to be out of sync as compared with regular case. Thus, related requirement in RLM needs to be revised.

	Section 7.7
	CA Activation/deactivation 
	Yes
	In high speed scenario, MBSFN may not be applicable. Thus the SCell activation and deactivation delay for CA will be revised accordingly. 

	Section 7.9
	MTTD/MRTD in CA
	No
	It is not expected that one changes MRTD and MTTD requirement.

	Section 7.10~7.35
	Interruptions with RSTD Measurements with Carrier Aggregation …
	No
	NA

	Section 8.1.2
	Measurement requirement 
	Yes
	1. In high speed scenario, as the channel model changes, the measurement period for intra-frequency/inter-frequency might change accordingly. 
2. The measurement delay requirement with/without DRX might change.
3. It is FFS if the side condition and UE measurement capability will change. 

	Section 8.3
	Measurements for E-UTRA carrier aggregation
	Yes
	For high speed scenario, the measurement related requirement for CA needs to be revised.

	Section 8.2, 8.4~8.17
	Capabilities for Support of Event Triggering and Reporting Criteria …
	No
	Not in WID

	Section 9.1.2~9.1.6, 9.1.9, 9.1.10, 9.1.16, 9.1.17
	Measurement accuracy
	Yes
	As the channel model in high speed scenario is different, the measurement accuracy requirement shall be changed as well.

	Section 9.1.7~13.10
	RSRQ Measurement Report Mapping …
	No
	NA



[bookmark: _GoBack]Based on the discussion in Table 1, it is proposed: 

Proposal 1:  The requirement for cell re-selection in TS36.133 section 4.2 shall be revisited for the high speed scenario.
Proposal 2:  The requirement for Tq on UE timing in TS36.133 section 7.1 shall be revisited for the high speed scenario.
Proposal 3:  The requirement for radio link monitoring in TS36.133 section 7.6 shall be revisited for the high speed scenario.
Proposal 4:  The requirement for CA activation/deactivation in TS36.133 section 7.7 shall be revisited for the high speed scenario.
Proposal 5:  The requirement for measurement requirement in TS36.133 section 8.1.2 shall be revisited for the high speed scenario.
Proposal 6: The requirement for measurement accuracy in TS36.133 section 9.1.2~9.1.6 shall be revisited for the high speed scenario.
Conclusions
In this contributions, we analyse the RRM impact based on the latest RAN1 progress to contribute to reach the agreement of RRM impact in this meeting, and proposals are drawn as below,
Proposal 1:  The requirement for cell re-selection in TS36.133 section 4.2 shall be revisited for the high speed scenario.
Proposal 2:  The requirement for Tq on UE timing in TS36.133 section 7.1 shall be revisited for the high speed scenario.
Proposal 3:  The requirement for radio link monitoring in TS36.133 section 7.6 shall be revisited for the high speed scenario.
Proposal 4:  The requirement for CA activation/deactivation in TS36.133 section 7.7 shall be revisited for the high speed scenario.
Proposal 5:  The requirement for measurement requirement in TS36.133 section 8.1.2 shall be revisited for the high speed scenario.
Proposal 6: The requirement for measurement accuracy in TS36.133 section 9.1.2~9.1.6 shall be revisited for the high speed scenario.
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