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1. Introduction

In RAN1#63 meeting, some contributions discuss the CS offset values and comb assignment for multiple antenna ports. Below, we provide our views on them. 
2. Discussion 
2.1. CS offset values for multiple antenna ports
In Rel.8/9, CS value of SRS is indicated by 8 states in RRC signalling. In Rel.10, CS values of SRSs from multiple antenna ports are necessary. Although all CS values of SRSs from multiple antenna ports can be indicated by RRC signalling, we propose to indicate the CS value of 1st antenna port by RRC signalling and derive the CS values of 2nd - 4th antenna port by the predefined CS offset values to CS of 1st antenna port. This maximizes the similarity with UL DMRS and can reduce the test effort. The small gain of the RRC signalling size can be also obtained although this is not so essential. 
For the CS offset values, the maximum separation of CS values would be preferable due to inter-sequence interference reduction. Hence, we prefer to support CS offset values of 0, 4, 2 and 6 for 1st -4th antenna port. 

2.2. Comb assignment for multiple antenna ports
As the comb assignment for multiple antenna ports, two approaches are discussed. 
· Approach 1: Multiplex SRSs from multiple antenna ports by CS and Comb [3]
· SRS assignment would be more flexible than approach 2 because the assignment can be selected from either CS only or the combination of CS and comb. 

· For UL DMRS, the channel estimation accuracy is insufficient for CS only in case of 4 antenna ports [1][2]. Similarly, for SRSs, it may also be insufficient. Hence, the combination of CS and comb may improve the channel state measurement accuracy and may improve the accuracy of frequency scheduling and precoder selection for the multiple antenna ports. 

· Approach 2: Multiplex SRSs from multiple antenna ports by CS only 
· SRS assignments would be simpler than approach 1 because the combs can be used for the different SRS bandwidths. 
We think approach 2 would be sufficient for Rel. 10 for the simplification although there are some cases in which the channel state measurement accuracy and the flexibility of SRS assignment are deteriorated.
If approach 1 is desirable, our preference is not to add new RRC signalling to support approach 1, i.e. not to indicate comb pattern. Such signalling is possible, for example, by the following behaviour. 
In case CS values of 0, 1, 2 and 3 are indicated for 1st antenna port in RRC signalling, same comb is used for 1st -4th antenna port. While, in case CS values of 4, 5, 6 and 7 are indicated for 1st antenna port in RRC signalling, two combs are used for 1st -4th antenna port. In two antenna port case, CS indication with CS n and CS n+4 for 1st antenna port results in the same CS usage for the two antenna ports since CS offset for the 2nd antenna port is 4. Four antenna port case is also same. Hence, CS indication of 4, 5, 6 and 7 can be used for comb indication without harming CS indication. With such indication method, the flexibility of approach 1 can be obtained without any additional signalling. 
3. Conclusion

We discussed the CS offset values and comb assignment for multiple antenna ports. Our view is followings. 
· To have CS offset values with 0, 4, 2 and 6 for 1st -4th antenna port. 
· To multiplex SRSs from multiple antennas by CS only. 
· If SRSs from multiple antennas are multiplexed by CS and Comb, our preference is not to add new RRC signalling to support it.  
References
[1] R1-101223, NTT DOCOMO, “Uplink DM-RS Resource Assignment for LTE-Advanced” 
[2] R1-101267, Panasonic, “OCC and CS for UL DMRS in SU-MU-MIMO”
[3] R1-105507, Research in Motion, UK Limited, “Considerations on Remaining Design Details of Aperiodic SRS in LTE-A” 
[4] R1-106181, NTT DOCOMO, “Remaining issue for aperiodic SRS” 

























































































































PAGE  
-2/2-

