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3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title: 
Revised WID on enhanced NR support for high speed train scenario for frequency range 1 (FR1)
Acronym: NR_HST_FR1_enh
Unique identifier: 
890058 {A number to be provided by MCC at the plenary}
NOTE:
For new WIs/SIs leave the Unique identifier empty or you can make a proposal for an Acronym.


If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.


Please tick (X) the applicable box(es) in the table below:


Either:

	This WID includes a Core part
	X

	This WID includes a Performance part
	X



or:

	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


1
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	
	
	

	No
	X
	
	X
	X
	X

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items

2.1
Primary classification

This work item is a … 

	
	Feature

	X
	Building Block

	
	Work Task

	
	Study Item


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, we define them as work tasks. If you are in doubt, please contact MCC.

2.2
Parent and child Work Items 

	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one WID. Therefore the table above should just include the feature WI Unique ID and title and Nature of relationship is "parent WID".
2.3
Other related Work Items and dependencies

	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	 


NOTE:
Also related or dependent WIs in other TSGs should be indicated.
3
Justification 

In Rel-16 WI on NR support of high speed train scenarios, the enhanced RRM requirements and demodulation requirements are specified to support the speed of up to 500km/h and the carrier frequency is up to 3.6GHz. The details are summarized as below.
· For UE demodulation, HST-SFN (including joint transmission and DPS transmission), HST single tap and multi-path fading channel are considered. Both open space scenario and tunnel scenario are considered.
· For BS demodulation, HST single tap and multi-path fading channel are considered. Both open space scenario and tunnel scenario are considered.
· The enhanced RRM requirements, including NR-NR cell reselection requirements, NR-NR cell identification requirements, beam management requirements, NR-EUTRA inter-RAT measurement requirements and EUTRA-NR inter-RAT measurement requirements, are specified to support high speed train scenario.

In Rel-17 timeline, we see the necessity to have further performance enhancement for NR HST. The detailed consideration is shown as following.
Only single carrier is considered in Rel-16 NR HST WI. To increase the throughput, carrier aggregation will be adopted. It is necessary to specify enhanced requirements for high speed train scenario with CA.
In Rel-16 NR HST WI, for UE demodulation, transmission scheme 2 (PDSCH is jointly transmitted from two or more adjacent TRPs scheduled by multi-DCI) was discussed. Actually, transmission scheme 2 was firstly discussed in Rel-16 eMIMO WI, it was also identified in HST discussion that this transmission scheme can be applied to high speed train scenario. As for in which WI that the demodulation requirements for transmission scheme 2 with high speed condition are specified, RAN4 has agreement that the requirements on transmission scheme 2 is specified in eMIMO WI first, then discuss transmission scheme 2 in HST-SFN deployment scenario later after the parameters in eMIMO WI are finalized and HST WI has sufficient TUs for discussion. Since the completion time of eMIMO WI and NR HST WI are same, it is highly possible that there is no time to specify the demodulation requirements for transmission scheme 2 with high speed condition in Rel-16. If this is not done in Rel-16, it is necessary to specify the demodulation requirements for transmission scheme 2 with the high speed condition in Rel-17.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
· Carrier Aggregation (CA) scenario
· Specify the UE RRM core requirements for CA scenario with the same target speed (up to 500km/h) and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST 

· PSS/SSS detection, time index detection, and measurement period for deactivated SCell

· PSS/SSS detection, time index detection, and measurement period for activated SCell

· SCell activation/deactivation delay requirement

· Others are not precluded
· If needed, signalling impact should be discussed in RAN2

4.2
Objective of Performance part WI

NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
· Carrier Aggregation (CA) scenario
· Specify the UE demodulation requirements for CA scenario with the same target speed (up to 500km/h) and carrier frequency (up to 3.6 GHz) as Rel-16 NR HST for HST-SFN joint transmission scheme and DPS transmission scheme. 
· Requirements/tests applicability rules should be discussed in order to minimize the testing burden.
· Specify the RRM test cases related to the enhanced core requirements 

· Enhanced transmission schemes for NR HST demodulation

· Study and specify if needed the UE demodulation requirements and for transmission scheme 2 (PDSCHs are transmitted from two or more adjacent TRPs scheduled by multi-DCI) 

4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)

NOTE:
For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed leave the field empty otherwise enter a number >0 in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.
additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	Series
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	{Possible values:

"TS" or 

"Internal TR" or 

"External TR". See Note 1}
	{E.g. 

"22.XXX"}
	{Title of the specification (as per TR 21.801 §6.1.1), to be aligned as much as possible with the WI/SI title} 
	{E.g. 

"TSG#87"}
	{E.g. 

"TSG#89"}
	{e.g.: rapporteur:

<FamilyName>, <GivenName>, <Company>, <email address>. See Note 2}


{Note 1: Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.}

NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.

	Impacted existing TS/TR

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	38.133
	Support of FR1 NR HST enhancement core requirements
	TSG-RAN #95
	Core part

	38.133
	Support of FR1 NR HST enhancement performance requirements
	TSG-RAN #97
	Performance part

	38.331
	Support of FR1 NR HST enhancement
	TSG-RAN #95
	Core part

	38.306
	Support of FR1 NR HST enhancement
	TSG-RAN #95
	Core part

	38.101-4
	Support of FR1 NR HST enhancement performance requirements
	TSG-RAN #97
	Performance part


NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6
Work item Rapporteur(s)

Chen Jingjing

Company:
CMCC

Email:
chenjingjing@chinamobile.com
7
Work item leadership

RAN WG4
RAN WG2
8
Aspects that involve other WGs

NOTE:
For RAN WIDs: Section 8 applies only to WGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.

9
Supporting Individual Members

	Supporting IM name

	CMCC

	China Telecom

	China Unicom

	CATT

	Huawei

	HiSilicon

	Samsung

	vivo

	ZTE Corporation

	NTT DOCOMO

	Apple

	CHTTL

	Xiaomi

	Deutsche Telekom

	Ericsson

	Telecom Italia

	MediaTek

	Softbank

	Qualcomm

	OPPO

	Intel Corporation

	Nokia

	Nokia Shanghai Bell


4

