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1 Introduction

This document provides a summary of the email discussions after RAN1#59bis on SRS Enhancements for Rel-10 and identifies next steps based on these discussions. 

2 SRS Enhancements Aspects 

The SRS enhancement aspects under discussion regarding their need included:
a) Dynamic aperiodic sounding

b) Sounding via DMRS

c) Increasing SRS multiplexing capacity by increasing number of cyclic shifts and combs (RPF)

d) Multi-cell co-ordination/randomization

e) Precoded SRS

f) SRS coverage enhancement

g) Non-contiguous SRS transmission

Based on the discussions/opinions, the following are suggested:

a) Dynamic Aperiodic Sounding: Supported 

a. Continue discussion on PDCCH signaling aspects, how to provide aperiodic SRS resources (including for multiple antennas), how to share these resources with ones for periodic SRS, and for the duration of the dynamic SRS transmission (e.g. one-shot, with a timer, semi-persistent until disabled, etc.) 

b. Separate discussions exist on how to improve SRS capacity/overhead aspects.

b) Sounding via DMRS: Consider subject to additional evaluations
a. Impact from additional interference (e.g. on channel estimation of DMRS for a synchronous system).
b. Impact from DL control requirement (in case of dynamic sounding via DMRS).
c) Increasing SRS Multiplexing Capacity: FFS or maintain Rel-8 parameters indicated by most companies

a. Try to conclude at this meeting. 

b. May first consider whether to increase the number of CS (increasing RPF has less support).

d)  Multi-cell Coordination/Randomization: FFS or Rel.8 mechanisms indicated by most companies

a. First consider if Rel-8 features are adequate to support intra-eNB coordination - leave discussion for inter-eNB coordination for later (depending on other progress on inter-eNB UL CoMP).

b. Also consider whether any specifications are needed to support multi-cell SRS randomization.

e) Precoded SRS: Most companies do not see the need for precoded SRS
a. Precoded SRS for periodic SRS is not supported in Rel-10 (practically unanimous).
b. Try to conclude at this meeting whether precoding is supported or not for aperiodic SRS.
f) SRS Coverage Enhancement: FFS

a. Consider further if any specification support is needed. 

g) Non-Contiguous SRS Transmission: FFS

a. Continue discussion of potential benefits.
	SRS Enhancement Areas

	
	Dynamic Aperiodic SRS
	Sounding via DMRS
	Increased SRS Multiplexing Capacity
	Multi-cell Coordination (Orthogonal SRS)
	Precoded SRS
	SRS Coverage Enhancement
	Non-Contiguous SRS

	ALU/ASB
	Support
	Implementation-only issue
	Use orthogonal multi-cell SRS
	Rel-8 already supports Intra-eNB
	No
	Support
	No

	ASUSTeK
	Support
	Consider - take into account Channel Est.
	FFS
	Consider intra-eNB
FFS for inter-eNB
	FFS
	FFS
	Not at this stage

	CATR
	Support
	Support – Impact on Channel Est.
	Increase number of CS and combs
	Support Intra-eNB with CoMP-specific SRS 
	
	
	

	CATT
	Support
	FFS
	Increase number of CS and combs
	Support
	No
	FFS
	FFS

	Ericsson
	Support
	FFS – consider DL control overhead and interference 
	Unclear benefit
	Rel-8 already supports Intra-eNB

Further need unclear

Inter-eNB randomization FFS
	No
	FFS
	Not at this stage

	Fujitsu
	Support
	Support
	
	FFS
	FFS
	
	FFS/Support

	HTC
	Support
	FFS – Impact on Channel Est.
	FFS
	FFS
	No
	Implementation-based
	No

	Huawei
	Support 
	Support
	Not needed
	Support Intra-eNB with CoMP-specific SRS Inter-eNB FFS
	No strong need – complicated SRS management
	Should be considered, especially for UL-MIMO
	FFS

	LGE
	Support
	Consider - take into account Channel Est. and DL control
	Configurable CS and combs beyond Rel-8
	Rel-8 already supports Intra-eNB
	No
	Consider Tx antenna PA configuration
	FFS

	Mediatek
	Support
	FFS
	Increase CS    FFS for RPF 
	Consider for intra-cell
	FFS
	Consider as implementation
	FFS

	Mitsubishi
	Support 
	Support
	Through DMRS and through CDM/FDM/TDM
	FFS
	OK without it
	FFS
	FFS

	Motorola
	Support
	Should be considered – maintain Rel.8 structure
	Need is unclear
	Prioritize intra-eNB
	No
	FFS
	FFS

	Nokia/NSN
	Support
	FFS – Impact on Channel Est.
Suggests unprecoded DMRS for SU-MIMO 
	Rel-8 adequate
	FFS
	No
	FFS
Multiple SRS Configurations
	No

	NTT DOCOMO
	Support 
	FFS
	FFS (depend on periodic/aperiodic designs)
	FFS  Prioritize intra-cell
	TBD for periodic SRS Non-precoded baseline for aperiodic 
	FFS
	Not at this stage

	Panasonic
	Support
	Should be considered
	FFS
	FFS
	Support for aperiodic SRS Either way for periodic SRS 
	Through coordinated SRS utilization
	No for “normal” SRS

FFS for SRS through DMRS

	Pantech
	Support
	FFS
	Increase CS
	Consider both intra-eNB and inter-eNB
	No
	No need for additional measures
	FFS

	Potevio
	Support
	FFS
	Increase number of CS and combs
	Support
	No
	FFS
	FFS

	Qualcomm
	Support
	FFS
	No clear need
	Rel-8 already supports Intra-eNB

Inter-eNB randomization FFS
	No
	FFS
	FFS

	Samsung
	Support
Also for inactive CCs
	Should be considered
	Rel-8 probably adequate
	Rel-8 already supports Intra-eNB Inter-eNB FFS
	No for FDD

FFS for TDD
	FFS
	Support

	Sharp
	Support
	Consider - take into account Channel Est. and DL control
	FFS
	FFS
	No for periodic FFS for aperiodic
	FFS
	FFS

	TI
	Support
	Support (through RRC)
	FFS
	Rel-8 already supports Intra-eNB
	No
	Implementation-based or RRC
	FFS

	ZTE
	Support
	Should be considered
	Introduce RPF=4
	FFS
	No
	FFS
	No

	Summary 
	Support
	Continue evaluation for impact on channel estimation and PDCCH aspects
	Unclear need or increase CS
	Prioritize intra-eNB
Is Rel-8 enough?
	Mostly No
	FFS
	FFS
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