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1 Introduction  
In RAN1 #80bis meeting, potential SRS enhancements for EBF/FD-MIMO were discussed. The agreements on this issue are as follows [1]:
· Capture the following contents in TR:
    Potential SRS enhancement schemes for capacity and channel estimation accuracy are considered
· Transmitting SRS on unused PUSCH DMRS resources
· Transmitting SRS on PUSCH resources 
· Increasing number of combs
· 4Tx SRS switching transmission
· Precoded SRS
· Increase the number of UpPTs SC-FDMA symbols for SRS
In this contribution, we give our views on 4Tx SRS switching transmission for EBF/FD-MIMO. 
2 4Tx SRS switching transmission
2.1 Preliminary evaluation 
In Rel-13, up to 64 TxRUs were discussed for EBF/FD-MIMO. In TDD system, MIMO operation can rely on channel reciprocity. Therefore, uplink SRS is important for obtaining DL channel state measurement when channel reciprocity is applied. In addition, the discussion on supporting 4Rx UE is ongoing in RAN4 and 4Rx UE will be an important configuration in the future network. To obtain the full downlink channel information with 4 Rx by using the reciprocity in TDD case but only 1Tx for a UE, 4Tx switching should be considered. 
In Figure 1 and Figure 2, we give the preliminary system simulation results for 4Tx switching compared with 2Tx switching. In the simulation, we assume there are 16 TXRUs at transmitter and the scenario is UMa with ISD 500m. The full buffer traffic model is used in the preliminary simulations. Other detailed simulation assumptions are given in the appendix. In Figure 1, we give the comparison of CDF for UE throughput between 4Tx switching and 2Tx switching.  As shown in Figure 1, the 4TX SRS switching brings significant performance gain comparing with 2Tx SRS transmission for UE throughput.
In Figure 2, we also give the comparison between 4Tx switching and 2Tx switching for cell average throughput and cell edge throughput. From Figure 2, it can be observed that there are 19% and 29% performance gain can be obtained in cell average and cell edge.
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Figure 1. performance of 4Tx SRS switching and 2Tx SRS switching
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Figure 2. performance gain of 4Tx swithing in 16 TXRUs case
Therefore, considering the potential significant gain brought by 4Tx SRS switching, it is proposed to support SRS 4Tx switching.
2.2 SRS 4Tx switching 
In Rel-12, SRS 2Tx switching is supported.  Considering the limitation of the UE transmit power, it is usually hard to transmit full bandwidth SRS in one subframe, especially for cell edge UE.  In this case, SRS hopping need to be configured. In Table 1, an example of SRS hopping with 2Tx switching transmission is given. In this example, the configured SRS bandwidth is divided into four parts. Each SRS transmission will cover one fourth of the whole SRS bandwidth. 4 SRS transmissions cover the configured the SRS bandwidth. In this contribution, the number of SRS transmission to cover the whole SRS bandwidth is defined as SRS bandwidth transmission period. 
Table 1 An example of SRS hopping for SRS 2Tx switching
	
	1st  SRS bandwidth transmission period
	2st SRS bandwidth transmission period

	The first SRS transmission 
(First part of  bandwidth)
	 Antenna index 0
	 Antenna index 1

	The second SRS transmission

(Second part of  bandwidth)
	Antenna index 1
	Antenna index 0

	The third SRS transmission

(Third part of  bandwidth)
	Antenna index 1
	Antenna index 0

	The fourth SRS transmission

(Fourth part of  bandwidth)
	Antenna index 0
	Antenna index 1


From Table 1, it shows that the number of SRS transmission is the same for each antenna in one SRS bandwidth transmission period, i.e., each antenna with 2 times in a period.

Furthermore, within two SRS bandwidth transmission periods, each antenna has sent the SRS on the whole configured bandwidth. 
For SRS enhancement with 4Tx switching, we have the following proposal:

Proposal 1: The switching principle in SRS hopping for 4Tx switching also follows
· For a SRS bandwidth transmission period, the number of SRS transmission for each antenna is (almost) the same  for each antenna
· Within four SRS bandwidth transmission periods, each antenna has sent the SRS on the whole configured bandwidth 
3 Conclusions
In this contribution, SRS 4Tx switching was discussed. We have the following proposal:
Proposal 1: The switching principle in SRS hopping for 4Tx switching also follows

· For a SRS bandwidth transmission period, the number of SRS transmission for each antenna is (almost) the same  for each antenna

· Within four SRS bandwidth transmission periods, each antenna has sent the SRS on the whole configured bandwidth
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Appendix
Simulation assumption
	Parameter
	Value

	Channel models
	3GPP case 1

	
	Fading Scenario: 3GPP UMa

	
	80% users are located indoorsmoutdoor []outdoor. users in scenario A i

















































































	Central Frequency
	2.6 GHz

	Antenna configuration
	16 antennas, X-pol (+/-45), θetilt = 100 degrees, 

	
	2/4 Tx and 2 Rx at UE with 
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X-polarized: 0/+90 degrees

	
	real antenna calibration. 3D antenna pattern

	UE configurations

	Speed: 3km/h

	
	UE attachment: Based on RSRP (formula) from CRS port 0

	
	UE distribution: Follows 36.873 3D-UMa

	System Bandwidth
	50RBs

	Subband size
	5RBs 

	Scheduler
	PF

	Number of UEs per cell
	20 

	Transmit Mode
	TM8

	
	SU: rank-adaption.

	Receiver
	Ideal channel estimation

	
	Ideal interference modeling

	
	IRC receiver

	Hybrid ARQ
	Maximum 4 transmissions

	Feedback 
	PUCCH_MODE_2_CQI_PMI

	
	CQI  reporting triggered per 5ms without PMI

	
	Feedback delay is 5 ms

	
	Codebook: None

	Overhead
	3 symbols for DL CCHs, 2 CRS ports and DM-RS with 12 REs per PRB

	Handover margin
	0 dB
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