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1 Introduction
In the WF[1] at last RAN4 #76bis meeting, the agreed bands for 4Rx in step-1 to support have included TDD bands of Band 38, 39, 41 and 42. To further achieve 4 Rx antennas benefit and gain in TDD system, the 4TX switching SRS transmission has been studied for several meetings in RAN1. In RAN1 last meeting, an LS on introducing 4 TX switching SRS transmission in Rel-13[2] has been sent to RAN4 to ask for the view on the feasibility of introducing 4 TX switching SRS transmission in TDD system, including for example impact on insertion loss and receiver sensitivity. 
In this contribution, we firstly give the possible architecture for 4Tx switching, then analyse the impacts on the core requirement including tx power and RefSens due to the insertion loss of switch. At last, system performance is evaluated to show the switching SRS transmission gain is significant despite impacted by the additional insertion loss.  
2 RF consideration for 4 Tx SRS switching
2.1 UE architecture
According to the description for the SRS switching transmission mechanism in LS[2] as shown in the follow.
· Periodic 4Tx switching SRS transmission

· When frequency hopping is disabled, the antenna index for SRS transmission

[image: image1.wmf](

)

mod4

SRSSRS

ann

=


· When the frequency hopping is enabled, the antenna index for SRS transmission, 

· The details of formulation is FFS

· Aperiodic 4Tx switching SRS transmission

· Detail is FFS 

· Some examples are given as follows:

· Alt.1:  Aperiodic SRS triggering per Tx antenna 

·  Alt.2: Multiple SRS transmissions with single aperiodic SRS triggering
We can see that the SRS is design to be transmitted periodicly or aperiodicly in one antenna round the four antennas. So it will be necessary to adopt a switch between the RF chains and antennas to transfer the Tx chain to any four antenna flexibly. As we known the similar design has been studied in TR 25.863[3] for SATD (switch antenna transmission diversity) which is defined to switch the Tx chain between primary and secondary antennas to achieve transmission diversity gain. Based on the architecture for SATD, we revise and further extend to four antennas switching architecture as shown in Figure 1.  
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Fig. 1 UE architecture for 4Tx SRS switching
As an example the switch can be a 4P4T switch which is controlled by the algorithm of SRS switching transmission to achieve the periodic or aperiodic 4Tx switching SRS transmission.
2.2 Impact on insertion loss and RefSens

Due to the additional switch in UL transmit chain, there will be additional insertion loss in the Tx/Rx chain. The insertion loss might cause some impact on maximum UL transmit power and receiver RefSens. 

Regarding the transmit power, in order to maintain the same PA size, we may need to reduce the maximum UL transmit power by the amount of additional insertion loss due to the switch. For the RefSens, additional relaxation might be needed comparing to the legacy requirement. 
Although there might be some requirements need to be specified due to the additional switch. However, from the feasibility point of view, we have found that the similar architecture was already proposed and could be implemented in the UE. Taking the TR 25.863[3] as an example, it has made thoroughly investigate to the impact on UE including implementation, core requirement and test requirement by additional switch. So regarding what the LS is asking for it can be concluded that this architecture of introducing 4 TX switching SRS transmission is feasible. By considering the case of 2Tx switching once studied in RAN4, the impact on insertion loss and receiver sensitivity for UE supporting 4Tx switching SRS transmission could be studied in the future.
3 Performance evaluation
To evaluate the performance gain of switching SRS transmission and impact due to additional insertion loss of the switch, we further provide the performance evaluation of the 4TX switching SRS transmission with different additional insertion loss values in the FTP traffic model, where the baseline is 1TX SRS transmission scheme. 
In the simulation, TDD uplink-downlink configuration 2 with 3D UMi scenario is used. It is worth noting that both the baseline and proposed scheme are with 4RX and we assume the additional insertion loss is 0 dB for the baseline with 1TX, and 0.5dB~1.5dB for the 2TX and 4TX switching. The more detailed simulation assumptions can be found in [4].
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Fig. 2 Performance gain for switching SRS transmission
In Figure 2 the performance gain of 4Tx switching SRS transmission with different additional insertion loss assumption is provided. From simulation results, it shows that 4TX switching SRS transmission can obtain significant gain over 1Tx and 2Tx as shown by approximately 35% cell average gain over 1TX, and 23% cell average gain over 2TX switching. Considering the insertion loss, performance gain will degrade as the insertion loss increasing from 0.5~1.5dB especially for the cell edge. However, the performance for 4Tx switching SRS transmission is also quite obvious as shown by approximately 46% cell edge gain over 1TX, and 37% cell edge gain over 2TX switching.    
Observation: The insertion loss has little impact on the performance gain of the 4TX switching SRS transmission.
4 Conclusion

In this contribution, we firstly discussed the possible architecture according to LS on introducing 4 TX switching SRS transmission in Rel-13 from RAN1, then the impact on insertion loss and RefSens is analysed and system simulation   is also provided to evaluate the performance gain impacted by the insertion loss. 
At last it is concluded that from the architecture point of view it is feasible to implement 4 TX switching SRS transmission. By considering the case of 2Tx switching once studied in RAN4, the impact on insertion loss and receiver sensitivity for UE supporting 4Tx switching SRS transmission could be studied in the future.
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