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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: 
New WID on enhanced NR support for high speed train scenario in frequency range 2 (FR2)
Acronym: NR_HST_FR2_enh
Unique identifier: 
950079
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
	


Potential target Release: Rel-18. 

Note that this field above indicates the proposed Release at the time of submission of the WID to TSG approval. It can later be changed without a need to revise the WID. The updated target Release is indicated in the Work Plan. NOTE: In case of contradiction with the target dates of clause 5, clause 5 determines the target release.
1
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	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-17 work item on NR support for high speed train scenario in frequency range 2 (FR2), RAN4 has focused on train roof-mounted high-power devices for NR SA single carrier scenario in FR2, by studying the FR2 HST deployment scenario and specifying the channel modelling, RF, RRM and demodulation requirements for FR2 HST. 
During the Rel-17 work item, most of focus was devoted into open space deployment scenarios (Scenario-A and B, differentiated by Dmin, which is the perpendicular distance between RRH site and railway track), while limited study was provided on the tunnel scenario due to the limited Rel-17 effort and relative prioritization, which is identified by operators as important high speed train scenario. Furthermore, the intra-band carrier aggregation (CA) operation is also of interests to operators, which is not yet covered in Rel-17 work item scope. 
In the Rel-17 WI, similar as FR2 handheld and other UE types, the single active panel operation was focused, i.e. only one active antenna panel at a time as baseline antenna assumption. Based on the Rel-17 conclusion, two panels shall be physically installed to flexibly support either forward or backward incoming signal direction; however, the restriction of only one active antenna panel limits utilizing two neighbouring RRHs to serve one HST UE in the bi-directional RRH deployment scenario. Accordingly, it is of importance to introduce the support of simultaneous reception with maximum 2 active panels at the train roof-mounted FR2 high power devices for the bi-directional RRH deployment scenario. 
Another issue identified in Rel-17 work item is the large propagation delay difference from neighbouring RRHs to UE. For example in the uni-directional RRH deployment, it is identified that the signal propagation delay difference can be as much as 2.5us, which is much larger than CP length with 120kHz subcarrier spacing. In Rel-17 work item, the larger autonomous timing adjust step Tq is specified for FR2 HST UE, and the RAN4-based solutions for the uplink timing issue are focused, while other solutions, including involving other RAN working groups, are not fully studied. 
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI

· Only train roof-mounted high power devices with target applicable carrier frequency up to 30GHz and up to 350km/h velocity are considered in this WI
· Specify the RF requirements for intra-band carrier aggregation (CA) scenario, and investigate and specify the RRM requirements for intra-band carrier aggregation (CA) scenario [RAN4]
· Specify the requirement for simultaneous multi-panel operation for train roof-mounted FR2 high power devices [RAN4]:
· Maximum 2 active panels supporting the multi-panel simultaneous reception. 
· NOTE: Focus on FR2 HST specific requirements, and avoid the overlap with the scope of FR2 multi-Rx DL reception
· Study on reference tunnel deployment scenario for FR2 HST and specify the channel model and corresponding core requirements if any [RAN4]
· Specify UL timing adjustment solution, including explicit NW signalling assistance, for FR2 HST scenario with large UL/DL propagation delay difference from different RRHs/TRPs to UE [RAN4, RAN2].

· Note: RAN1/RAN2 work can be triggered by RAN4 LS.
4.2
Objective of Performance part WI

NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
· Specify the necessary RRM test cases based on the outcome on corresponding core part. 
· Investigate and if needed specify the demodulation performance requirements for intra-band carrier aggregation (CA) HST scenario.
· Specify the necessary demodulation performance requirements for simultaneous multi-panel reception. 
· NOTE: Focus on FR2 HST specific requirements, and avoid the overlap with the scope of FR2 multi-Rx DL reception
· Specify the other necessary RRM and demodulation performance requirements depending on the outcome of core part. 
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 

	Type
	TS/TR No.
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	
	


{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 NR HST UE RRM core requirements
	TSG-RAN #101
	Core part

	38.101-2
	Support of NR HST UE RF core requirements
	TSG-RAN #101
	Core part

	38.854
	Additional contents related to NR HST FR2 for core requirements
	TSG-RAN #101
	Core part

	38.321
	Introduction of network signaling for NR FR2 HST enhancement
	TSG-RAN #102
	Core part

	38.331
	Support of capability signaling for NR FR2 HST enhancement
	TSG-RAN #102
	Core part

	38.306
	Support of UE capability for NR FR2 HST enhancement
	TSG-RAN #102
	Core part

	38.101-4
	Support of NR HST performance requirements
	TSG-RAN #103
	Performance part

	38.104
	Support of NR HST performance requirements
	TSG-RAN #103
	Performance part

	38.133
	Support of NR HST performance requirements
	TSG-RAN #103
	Performance part

	38.141-2
	Support of NR HST conformance testing
	TSG-RAN #103
	Performance part

	38.854
	Additional contents related to NR HST FR2 for perf. requirements
	TSG-RAN #103
	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)

Wang, He (Jackson) 
Company:
Samsung
Email:
h0809.wang@samsung.com
7
Work item leadership

RAN WG4
Secondary responsible Working Group: 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

	Apple

	CATT

	CMCC

	China Telecom

	China Unicom

	Ericsson

	HiSilicon

	Huawei

	Intel

	KDDI

	KT Corp.

	LGU+

	Nokia

	OPPO

	Qualcomm

	Samsung

	Sanechips

	SK Telecom

	SoftBank Corp.

	Verizon

	vivo

	Xiaomi

	ZTE


4

