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10.1.1
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: 
SRS Enhancements for LTE
Acronym: LTE_SRS_Enh
Unique identifier:  
NOTE:
For new WIs/SIs leave the Unique identifier empty but you may 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
	



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
	

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a …

	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 
	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:
Classical examples: List a preceding SI or a preceding WI (e.g. if you further enhance a topic). Also related or dependent WIs in other TSGs should be indicated.
3
Justification

The SRS is proved to be a significant characteristic for TDD system. In TDD, an eNB should generate favourable beam forming vector to improve DL throughput according to channel reciprocity from received SRS. In Release 14 FeMTC work item (WI), SRS coverage enhancement for UEs to transmit SRS up to 6 UpPTS symbols in one special subframe is specified. In Release 14 SRS carrier based switch WI, fast carrier switching to allow SRS transmission on TDD carriers is supported.
SRS coverage enhancement is typically implemented in special subframe, which restricts the number of supportable UEs required SRS coverage enhancement. To support more UEs with SRS coverage enhancement, more symbols in normal uplink subframe can be used for SRS transmission. 

The actually supportable SRS users are limited in case of short SRS periodicity configured. Moreover, SRS repetition to support coverage enhancement reduces the SRS capacity correspondingly. For massive MIMO and carrier aggregation, increasing SRS capacity is beneficial to support more UEs and improve downlink throughputs. The sufficient SRS capacity can also facilitate to mitigate interference or SRS collision in uplink coordination transmission. 

SRS antenna selection among 4TX is beneficial to enhance UL channel estimation accuracy at a serving eNB, and a serving eNB may use UL measurements to determine DL CSI from SRS by DL-UL channel reciprocity. The throughput of both 5% UPT and 50% UPT can be significantly improved with 4 TX SRS antenna selection. 
SRS transmission configured by high layer can not timely follow dynamic traffic characteristics. For big packet transmission, short SRS configuration period is preferred. For regular heart-beat or small packet transmission, long SRS configuration period is used. Rapid SRS configuration is preferred to adapt dynamic traffic characteristics.  

SRS transmit power is related to PUSCH transmission power, and close loop power control cannot be rapidly converged for small packet transmission and downlink dominant traffic scenarios. SRS transmit power can be decoupled with PUSCH transmit power, and dynamically sets SRS transmit power to adapt the transmission of DL packet.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective is to specify the following improvements for SRS enhancement:
Capacity and coverage enhancement

· More resources in uplink normal subframe configured for SRS transmission; 
· FDM multiplexing with PUSCH, PUCCH, PRACH transmission
· SRS repetition in uplink normal subframe
· CDM over time domain for SRS
· OCC based SRS transmission
· Interference management to mitigate SRS collision in uplink coordinated transmission

Four TX SRS antenna selection 

· Specify four transmit antenna selection to provide estimation on MIMO channel and increase throughput.
· Specify RF requirement of UE [RAN4]
Dynamic SRS configuration 

· Dynamically adjust SRS configuration to adapt DL traffic packet size. 

SRS power control 

· Decouple SRS transmit power with PUSCH transmit power
· Dynamically set SRS transmit power to adapt the transmission of DL packet
· Specify RF requirement of UE [RAN4]

4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all 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 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 of them 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}

	Proposed Spec no. or series
	Type (see note 1) 
	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 {One line per specification. Create/delete lines as needed}

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

	36.211
	Enhance SRS transmission and mapping.
	RAN #78
	

	36.212
	Dynamical SRS configuration
	RAN #78
	

	36.213
	Enhance SRS power control and antenna selection
	RAN #78
	

	36.331
	RRC parameters for supporting SRS enhancement
	RAN #78
	

	36.101
	RF requirement on UE
	RAN #78
	

	36.306
	Define new capability
	RAN #78
	


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)
Zheng Yu
Company:
Huawei 

Email: yuzheng@huawei.com
7
Work item leadership

RAN WG1 

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

None identified yet
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

	

	

	

	

	

	

	

	

	


