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1. Introduction

In RAN1#66bis, the following aspects of standardization impact were identified in Rel-11[1]:
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In this contribution, we share our views on SRS configuration for Rel-11.
2. Discussion
2.1. UE-specific SRS configuration
2.1.1. Base sequence index
The base sequence index (BSI) of SRS is defined in a cell-specific manner for Rel 8-10. Support of UE-specific PUSCH DMRS sequence was agreed in RAN1 #68 in order to provide orthogonality and interference randomization for CoMP scenario 4. Based on the agreement on the DMRS, we believe interference randomization for area splitting in CoMP scenario 4 should also be supported for SRS.  This is because SRS is used for frequency scheduling and link adaptation. Specifically, in order to obtain area splitting in CoMP scenario 4, SRS transmission should be separate to each reception point within the CoMP set. For this purpose, interference randomization among reception points should be supported within the CoMP set. Therefore, we propose that UE-specific BSI configuration for SRS should be supported in Rel-11. 
2.1.2. Determination of BSI
Base sequence 
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is defined by a sequence group number u and a base sequence number, v, in Rel 8-10. The sequence group number u is defined by sequence shift pattern fssPUCCH and group-hopping pattern fgh(ns). Sequence shift pattern, fssPUCCH , is given by 
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and initialization the group hopping pattern, fgh(ns), is a pseudo random number that is the same for PUSCH and PUCCH. The pseudo random sequence generator is initialized by cell-ID given by
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(2)
The base sequence number, v, is a pseudo random number that is generated by a pseudo random sequence generator that is initialized as follows:

[image: image5.wmf]PUSCH

ss

5

cell

ID

init

2

30

f

N

c

+

×

ú

ú

û

ú

ê

ê

ë

ê

=









(3)


[image: image6.wmf](

)

30

mod

ss

PUCCH

ss

PUSCH

ss

D

+

=

f

f









(4)

In these equations, the SRS BSI is determined by both parameters for PUSCH and PUCCH BSI generation, and naturally enhancement of SRS BSI is configured by substituting UE-specific parameters for cell-specific parameters e.g. cell ID in these equations. However, the relationship between the parameters PUCCH fssPUCCH and PUSCH fssPUSCH is not decided yet for Rel-11. Therefore, we should not decide the detailed determination until the relationship between PUCCH and PUSCH is first discussed and resolved.
Proposal 1:
· UE-specific BSI configuration for SRS should be supported in Rel-11

· The detailed determination of SRS BSI should not be decided until the relationship between PUCCH and PUSCH is decided
2.2. Frequency hopping of Aperiodic SRS
In Rel-10, aperiodic SRS is supported to achieve more efficient resource management. However, frequency hopping as applied to periodic SRS is not supported for A-SRS. As described in [2], we also believe that frequency hopping should be a mandatory feature for A-SRS in order to support wideband sounding for power-limited UEs. 
Regarding the hopping pattern, it has been proposed in the SRS TPC discussion that A-SRS targeting a macro eNB is used for DL CoMP to utilize channel reciprocity in TDD. In this case, we think the hopping parameter bhop should be separately applied to each A-SRS transmission. 
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Figure 1 Two types of SRS transmission for the different reception points
Figure 1 shows one example why frequency hopping should be independently configured for DL-CoMP and UL CoMP.

Figure 1 shows the example of an SRS transmission to the nearest LPN for UL CoMP and to the macro eNB for DL CoMP. As shown in this case, the UE can transmit SRS with full bandwidth for UL-CoMP since the UE is non-power limited to the LPN. However, if the FH is not independently configurable for UL-CoMP and DL-CoMP, the UE cannot transmit SRS with full bandwidth because UE is power-limited to the eNB, therefore in this case the UE would be limited to apply narrow-band transmission of SRS only, regardless of the possible bandwidth of SRS for UL CoMP. Therefore, we believe that the frequency hopping for DL CoMP should be independently configured from UL CoMP.
Proposal 2:
· Frequency hopping should be supported in A-SRS

· bhop should be separately configured for DL CoMP and UL CoMP
3. Conclusion

Based on the considerations in section 2, we propose:

Proposal 1:
· UE-specific BSI configuration for SRS should be supported in Rel-11

· The detailed determination of SRS BSI should not be decided until the relationship between PUCCH and PUSCH is decided
Proposal 2:
· Frequency hopping should be supported in A-SRS

· bhop should be separately configured for DL and UL CoMP
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Potential areas of standard impact in support of UL COMP includes:


Uplink power control


Uplink DMRS and SRS


Uplink control


Uplink timing


Impact of legacy UE should be taken into account 
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