Page 1



3GPP TSG RAN WG1 Meeting #50


                                                   R1-073517
Athens, Greece,  August 20 - 24, 2007
Agenda Item:
7.2.2
Source:


Huawei
Title:



Uplink Sounding Reference Signal in E-UTRA
Document for:
Discussion and decision 
1 Introduction

This contribution provides our views on some open issues of UL SRS (Sounding Reference Signal), e.g. sounding bandwidth options, whether it is appropriate to sound wider bandwidth using narrowband SRS with frequency hopping and how to deal with the coincidence of SRS with PUCCH, etc.
2 Open issues 
2.1 Repetition factor 

Only one RPF (Repetition Factor) value within all cells is supported for its simplicity. Considering the support of multiple sounding bandwidth present simultaneously and sufficient number of base sequences, RPF=2 is preferred.

2.2 Sounding bandwidth options
For those UEs with good channel conditions and the requirement for large data bandwidth service, a larger sounding bandwidth can be used. On the other hand, smaller sounding bandwidth should be employed in case that UE is power limited or there are many UEs that should send SRS simultaneously.

Considering DL control signalling overhead, only a few kinds of sounding bandwidths should be supported depending on the system bandwidth. The edge band occupied by PUCCH will be excluded from sounding bandwidth.
2.3 Frequency hopping of SRS
It is preferable not to adopt more frequent narrowband SRS transmission in combination with frequency hopping to offer CQI of wide bandwidth, because it may increase the coincidence of SRS with PUCCH,  which will impact scheduling efficiency in case of suspending SRS transmission or performance of control signalling in case of stopping control signalling transmission.  
2.4 Multiplexing SRS and PUCCH transmissions

It is clear that a UE can not transmit SRS and PUCCH simultaneously in order to maintain the properties of single carrier. PUCCH includes both DL CQI and ACK/NAK. 
As both the DL CQI and SRS transmissions are periodic in the UL, the coincidence of CQI and SRS transmissions from a UE can be avoided by having the eNB schedule these two transmissions at different sub-frames [1]. 
However simultaneous transmission of SRS and ACK/NAK associated with dynamic scheduling may not be avoided. In order to ensure the accuracy of control signalling and little impact on other UEs, it is preferred to suspend the SRS transmission in the sub-frame where data non-associated ACK/NAK is transmitted. 
2.5 SRS position within one subframe
It has been proposed that the randomization of SRS position on per-cell basis should be positively considered in order to mitigate the effect of large inter-cell interference level caused by multiplexing large number of SRS within the same time duration [2]. But the same case happens to DM RS for PUSCH and PUCCH, so numerical evaluation of SRS position randomization on per-cell basis is required to show the necessity of introducing the complexity. 
2.6 Sequence and cyclic shift assignment
It is preferable to adopt the same rule of sequence and cyclic shift assignment as that for DM RS, implying that no extra signalling is required for SRS sequence group.
3 Summary
To summarize, we propose that:
· RPF=2

· only a few kinds of sounding bandwidths depending on the system bandwidth
· No SRS frequency hopping 
· Suspending the SRS transmission when SRS and PUCCH from the same UE coincide
· The same position of SRS in time domain for all cells for simplicity
· The same rule of sequence and cyclic shift assignment as that for DM RS
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