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3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Information about Work Items can be found at http://www.3gpp.org/Work-Items
Title: 
Further performance enhancement for LTE in high speed scenario
Acronym: LTE_high_speed_enh2 
Unique identifier: 
 
 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
	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 … {Tick one box. "Feature / Building Block / Work Task" form a hierarchical structure. E.g. no Building Block can be proposed without a corresponding parent Feature. The full structure of all existing Work Items is shown in the 3GPP Work Plan in ftp://ftp.3gpp.org/Information/WORK_PLAN } 
	X
	Feature

	
	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 
{For a Feature: list here the children Building Blocks (optional) and Work Tasks (optional)}
{For a Building Block: list here the parent Feature (mandatory) and children Work Tasks (optional)}
{For a Work Task: list here the parent Building Block (mandatory)}
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	{mandatory text: "parent WID" or "child WID"} 


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
{List here other Work Items which relate to the proposed one but are not part of the hierarchical structure, such as preceding SI or a preceding WI (e.g. if you further enhance a topic).}

	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	{optional free text} 


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

In Rel-13/14 an SI and the follow-up WI were completed. The new high speed train scenarios including HST-SFN scenario were identified, and the corresponding techniques and the requirements to enhance the RRM and demodulation performance in the high speed scenarios were specified. The details are as follows.

· Enhancement for RRM measurement in DRX mode in idle state and connected state for both legacy high speed scenario and HST-SFN
· Shorten the intra-frequency measurement period of cell re-selection in idle state (Section 4.2.2.3 of 36.133)
· Shorten the intra-frequency cell detection and measurement period with DRX configured in connected state (Section 8.1.2.2.1 and 8.1.2.2.2 of 36.133)
· Intra-frequency RSRP accuracy requirements in high Doppler conditions, i.e., EVA875 and HST875 (Section 9.1.2A of 36.133)
· Intra-frequency RSRQ accuracy requirements in high Doppler conditions, i.e., EVA875 and HST875 (Section 9.1.5A of 36.133)
· Enhancement for UE demodulation performance for HST-SFN scenario
· HST-SFN performance (Section 8.2.1.9 and Section 8.2.2.9 of 36.101)
· Enhancement for PRACH sequence to support higher Doppler shift for both legacy and HST-SFN high speed scenario.
· PRACH restricted sets Type B for high speed mode (Section 5.7.2 of 36.211)
· PRACH performance requirements for high speed mode restricted set Type B (Section 8.4.2.1 of 36.104)
In addition, those features are supported from Rel-13 in a release independent way as specified in TS36.307.
Besides, the unidirectional scenario, the distributed antenna port solution and other solution to shorten the handover delay were proposed and discussed. But due to some limitations of the existing high speed scenario, those solutions were dropped.
In Rel-14 TEI, the new mechanism based on UE reported velocity was specified to preclude the low speed users from the dedicated high speed network.
In Rel-16 timeline, we see the need of further performance enhancement in the high speed scenario.

Towards 2020, the even higher speed train system is being planned. In China, the magnetically-levitated trains (maglevs for short) was tested and deployed in Shanghai, which can reach the maximum speed of 431km/h. In Japan, the linear motor train is planed and will be launch in the near future, and the target speed is 500km/h or even higher. For such high speed trains, the tunnels will be deployed. The train will run within the tunnel. At least two tunnels will be deployed and in each tunnel the train will move in one direction. 
To further increase the throughput under the high speed scenario, the carrier aggregation could be used. Because the penetration loss of the train is large and there would be the potential inter-carrier interference (ICI) caused by high Doppler shift, the additional carrier would be another feasible way to provide the better downlink throughput. According to our testing, the downlink throughput could be increased by 70%~80%. But in Rel-14 the RRM enhancement applies only to PCC rather than SCC. So we would like to extend it to SCC.
According to field testing, it seems difficult to 100% guarantee that there is no coverage hole for high speed deployment. When unfortunately there is a coverage hole, UE may judge out-of-sync and trigger the RRC re-establishment. According to the specification, the long time is needed for RRC re-establishment. Once the RRC re-establishment fails, UE will go into idle state. But because the train is moving with the high speed, the channel quality changes dramatically with time. Most likely the UE stays in the coverage hole for just a limited time, and then moves to the zone with good signal quality. So we hope that the UE in the high speed scenario does not rashly judge radio link failure.
The other case is that the dedicated LTE network could not provide the good coverage somewhere, while the UTRA can provide the better coverage. Or in some area, network knows that the coverage is bad or the load is very high in LTE and re-directs UE to UTRA. In both scenarios, UE needs transfer from LTE to UTRA or the other way around. For those procedures, we hope that the delay could be shortened for the high speed scenario.
In sum, the challenges for further high speed scenario performance enhancement would include

· DL/UL performance degradation due to the target velocity up to 500km/h, including

· Tunnel scenario

· SFN scenario with the concurrent +/- high Doppler shifts
· CA not being fully supported
· Undesirable cell re-selection triggered by rash RLF judgment when there is temporarily coverage hole
· Latency for transferring from UTRA to LTE and/or from LTE to UTRA
Besides, to protect the investment of the operators, it is expected not to significantly change the physical layers of LTE for the purpose to improve the high speed scenarios. 
So in this potential WI, we would like to reuse the existing designs in 3GPP standard as much as possible, and focus on improvement of the receiver. 
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The core part of this WI include
· In this WI, the following scenario will be considered

· The target speed is 500km/h

· The bands include up to 3.5GHz

· 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
· Investigate the downlink and uplink demodulation performance, and identify and specify the solutions to enhance the UL/DL demodulation performance under the above scenarios

· For uplink enhancement, the denser reference signals defined for V2V can be considered

· For downlink enhancement, the NR PT-RS like reference signal can be considered, and the schemes captured in TR36.878 can also be considered.

· Other solutions are not precluded, e.g., sTTI based solution and/or DMRS based solution.
· Investigate the RRM measurement performance, and identify and specify the solutions to enhance the RRM measurement performance under the above scenarios, if needed

· The schemes captured in TR36.878 can be considered.

· Other solutions are not precluded.
· Extend the RRM/demodulation enhancement to CA scenario

· Extend Rel-14 RRM enhancement to CA case at least

· Other solutions are not precluded. 
· Improve the robustness for RLM in the high speed scenario

· Investigate and improve issues in existing high speed scenario, if any
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

The performance part of this WI include
· Specify the necessary RRM test cases
· Specify the necessary UE demodulation performance requirements, and CSI reporting requirements if any

· Specify the necessary BS demodulation performance requirements
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 {One line per specification. Create/delete lines as needed}

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

	{E.g. "22.281"}
	{Possible values: 

- either free text (e.g. “Circuit Switch aspects to be removed") 
- or “Specification to be withdrawn”}
	{E.g. "TSG#89"}
	{Free text}


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)
{Mandatory: <FamilyName>, <GivenName>, <Company>, <email address>.} 
{Optional: <FamilyName>, <GivenName>, <Company>, <email address>: Secondary task(s).} 

{The first listed Rapporteur is the work item primary Rapporteur. By default, the primary Rapporteur shall ensure the production of the post-completion summary. 
Secondary Rapporteur(s) are possible for specific secondary task(s), such as: "Write the post-completion summary"; "In charge of a specific aspect of the work item (specify which)"; "Rapporteur for a secondary responsible WG (specify which)"}.
TBD
7
Work item leadership

{One Working Group, e.g.: "SA4". Exceptionally a TSG.} 
{Secondary responsible Working Group(s) are possible. In this case, list them here.} 
First responsible working group: RAN4
Secondary responsible working group: RAN1, RAN2

8
Aspects that involve other WGs
{Specify all the other WG(s) to be involved and, if necessary, their task. E.g.: "SA2, SA3, SA5. CT6 for storage, and potentially SA4". If not applicable, indicate "None" or "None identified yet".}
NOTE:
For RAN WIDs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.} 

	Supporting IM name

	Huawei

	HiSilicon

	NTT DOCOMO

	

	

	


