3GPP TSG RAN WG1 #63
  


                      
R1-105890
Jacksonville, USA, 15 – 19 November, 2010
Source: 

Texas Instruments 
Title:
On Rel-10 SRS Power Control
Agenda Item:

6.2.2
Document for:
Discussion and Decision
1. Introduction

Enhancements to the Rel-8/9 power control rules in support of carrier aggregation (including simultaneous PUCCH+PUSCH) were discussed in RAN1 and a few agreements were endorsed in [1]. This contribution follows up on the Rel-10 PUSCH power control expression to consider what, if any, enhancements are required for Rel-10 periodic/aperiodic SRS power control.
2. Discussion
A straightforward extension of the Rel-8/9 SRS power control expression is shown below for a serving cell c
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where the parameters are defined in [1] and shall not be repeated here for brevity. The SRS transmit power is closely related to the PUSCH transmit power and the term 
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can be used as a delta term to
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When a UE is configured for simultaneous (concurrent) PUSCH+PUCCH transmission it is unclear whether the power reduction rules for PUSCH apply also to SRS given the relationship between PUSCH and SRS. If simultaneous PUCCH+PUSCH is applicable to SRS several problems may arise in the event of power limitation as described in [2]. In addition to the issues raised in [2] we note that a Rel-8/9 UE uses the shortened PUCCH format to transmit A/N in cell specific SRS subframes when the parameter ackNackSRS-SimultaneousTransmission is set to TRUE. This shortened PUCCH format is used regardless of whether or not the UE is transmitting SRS in a cell-specific sounding subframe. This may help to avoid interference between SRS and PUCCH transmissions from different UEs given the dynamic nature of the PUCCH region. Indeed, the UE’s (dynamic) PUCCH transmission may overlap with the (configured) SRS transmission bandwidth. This scenario is more likely for Rel-10 depending on the frequency domain placement of the PUCCH Format 3 region. Therefore, we propose that

Proposal: Configuration of simultaneous PUCCH+PUSCH does not apply to concurrent transmission of PUCCH and SRS in the PCell.
Aperiodic SRS transmission shall be supported in Rel-10 to allow efficient management of the Rel-8/9 sounding resources across a larger number of SRS antenna ports arising from more RRC-connected UEs and multiple antennas per UE. Aperiodic SRS transmission also provides timely (scheduled) sounding to the eNB scheduler, which is quite beneficial for frequency dependent scheduling and RRC reconfiguration of the PUSCH mode. Independent configuration of the SRS power offset for periodic and aperiodic sounding was proposed in [2] given the different use cases for each type of sounding. The need for such independent configuration is unclear because for the same sounding bandwidth 
[image: image4.wmf]SRS, c

M

the same requirement on the accuracy of SRS channel estimate should be applicable to both periodic and aperiodic sounding. Note that for aperiodic sounding channel estimation quality can be improved by scheduling multiple closely spaced SRS transmissions, and this has been extensively debated during the aperiodic SRS discussions. Therefore, we recommend that
Proposal: A UE shall be configured with the same
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, for periodic and aperiodic SRS transmission in serving cell c. 

Regarding SRS power control for multiple transmission ports, the expression shown above should be applicable to each antenna port if antenna gain imbalance is not taken into account. Secondly, it was agreed in RAN1 #62bis [3] that 

· The PUSCH transmission mode, the PUCCH transmission scheme and the number of SRS transmission ports are independently configured using RRC
Therefore, a UE configured for single antenna port mode (PUSCH Mode 1) may be configured to sound on 0, 1, 2 or 4 SRS antenna ports. One use case for this is that the eNB can determine whether to switch PUSCH transmission modes based on the channel rank obtained from the UL channel estimate. Therefore, the same 
[image: image6.wmf]c

,

SRS_OFFSET

P

is applicable to all SRS antenna ports regardless of the PUSCH transmission mode.
Proposal: A UE shall be configured with a single
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, which is applicable to all SRS antenna ports in serving cell c. 

3. Conclusion

This contribution considered possible enhancements to Rel-10 SRS power control. Our recommendations are
· Configuration of simultaneous PUCCH+PUSCH does not apply to concurrent transmission of PUCCH and SRS in the PCell.
· A UE shall be configured with the same
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, for periodic and aperiodic SRS transmission in serving cell c.

· A UE shall be configured with a single
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, which is applicable to all SRS antenna ports in serving cell c.
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