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Discussion and Decision 
1.
Introduction
In RAN1#62bis [1], it was agreed to support SRS mode (the number of SRS transmission ports) independent from PUSCH transmission mode.
Agreement:
· SRS configuration:
· The number of SRS transmission ports is configured as 

· 0,1,2 or 4 if in PUSCH mode 1

· 0,1,2 
if in PUSCH mode 2 with two antenna ports configured (this means a 4Tx capable UE can behave as a 2Tx capable UE)

· 0,1,4 
if in PUSCH mode 2 with four antenna ports configured 

· The number of transmission ports for aperiodic and periodic SRS resource are configurable independent of each other  (if multiple antenna SRS is supported for periodic SRS)

Additional point for consideration at RAN1#63:

· The relationship between the SRS ports and the PUSCH transmission ports

Agreement:
· For periodic SRS transmissions, 

· The number of SRS antenna ports, Np, can be configured independently of that for dynamic aperiodic SRS. Alt 2 is agreed. 

· Alt 2:  The Np value belongs to the set of {1,2,4}, and is configured independent of the PUSCH transmission mode 

· In the case when a UE has 4 Tx antennas, it is FFS whether or not the Np=2 configuration is applicable. 

· SRS for all the configured transmit antenna ports should be transmitted within one SC-OFDM symbol of the same subframe. 
· Both CS and Comb could be used for multiplexing different antennas
· Further discussion needed to see if we can narrow down the configuration parameters
· The SRS transmission bandwidth and frequency RB positions are the same for all antenna ports
· FFS to use time cycling to multiplex the SRS from antenna ports 

Agreement: in earlier meetings
· Rel-8 (time/frequency/code) SRS resources are re-used for aperiodic sounding

· Cell-specific SRS configuration parameters are applicable to both periodic and aperiodic sounding

· Aperiodic sounding using Rel-8 SRS resources is transmitted in cell-specific SRS subframes 

· UE-specific SRS configuration parameters such as SRS bandwidth, starting position, transmission comb, and cyclic shift could be different between periodic and aperiodic sounding
Fundamentally it is agreed that SRS will have flexibility and simplicity to fully utilize its capability for different scenarios. 
2. Discussion 
In this contribution, we extend previous consensus and discuss the details of SRS modes in LTE-Advanced.
1. Regarding to the relationship between the SRS ports and the PUSCH transmission ports.
Discussion：

A， In the case when a UE has 4 Tx antennas, PUSCH transmission ports =4.
i. UE has 4 ports SRS transmission to assist uplink scheduling. However, system may want PUSCH switch to other transmission ports configuration. eNB can let UE transmit 2 ports SRS (Aperiodic ) or single port SRS (Aperiodic ) to detect the channel, compare the SRS detections and prepare the PUSCH transmission switch between ports’ configuration .

ii. UE has 4 ports SRS transmission to assist uplink scheduling. Due to coverage limitation, eNB find the SNR is lower than certain threshold, and force UE switch to lower ports configuration. The SRS ports and PUSCH ports will switch to lower port configuration simultaneously.
B， In the case when a UE has 2 Tx antennas, PUSCH transmission ports =2. It is quite similar with the case A.

i. UE has 2 ports SRS transmission to assist uplink scheduling. However, system may want PUSCH switch to single transmission port configuration. eNB can let UE transmit 2 ports SRS (Aperiodic ) or single port SRS (Aperiodic ) to detect the channel, compare the SRS detections and prepare the PUSCH transmission switch between ports’ configuration .

ii. UE has 2 ports SRS transmission to assist uplink scheduling. Due to coverage limitation, eNB find the SNR is lower than certain threshold, and force UE switch to lower ports configuration. The SRS ports and PUSCH ports will switch to lower port configuration simultaneously.

C， In the case when a UE has 4 Tx antennas, PUSCH transmission ports =2. It is quite similar with the case A and B.

As some contributions mentioned [12] that different purpose needs different SRS，the different mode SRS may be utilized for different purpose, for instance, in TDD system, a set of SRS may be utilized for Downlink channel with reciprocity, another set of SRS may be utilized for Uplink channel itself. These two or more set of SRS may configure with different parameter for different SRS mode [the number of SRS antenna ports]. The eNB can use all these comprehensive SRS results for guiding both DL channel and UL channel. 
Regarding the concern about multiple SRS triggering, in release 10, we would suggest that no more than 2 set of SRS can be existed in the same period with TDM. 
For example, following situations of 2 sets of SRS existed in the same period with TDM is allowed:
a) 2 port periodic SRS configured by RRC, meanwhile one of {2, 1} port aperiodic SRS trigger by DCI.
b) 4Tx UE with 4 port periodic SRS configured by RRC, meanwhile one of {4, 1} port aperiodic SRS trigger by DCI.

c) 4Tx UE with 1 port periodic SRS configured by RRC, meanwhile one of {4,2,1} port aperiodic SRS trigger by DCI.
Proposal１: Different port numbers of periodic SRS and dynamic aperiodic SRS can coexist for a PUSCH transmission configuration.
2. Regarding how to narrow down the configuration parameters.
In each SRS mode（the number of SRS transmission ports）, the SRS transmission bandwidth and frequency RB positions are the same for all antenna ports, the only changeable parameters are CS and Comb. We can fix the CS and Comb offsets of each port for different SRS mode, so the parameters for a set of SRS, can be narrow down as one port’s parameter. For simplification reason, SRS CS offset of each port can be predetermined as 4 for 2 port mode SRS and offset=2 of each port for 4 antenna port SRS. 
Proposal 2: In SRS mode of 2 or 4 antenna ports, CS offset of each port is predetermined. 
3. Conclusions
This contribution discussed how to configure SRS in different scenarios. . 
We propose the following proposals:
Proposal１: Different port numbers of periodic SRS and dynamic aperiodic SRS can coexist for a PUSCH transmission configuration.
Proposal 2: In SRS mode of 2 or 4 antenna ports, CS offset of each port is predetermined. 
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