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1. Introduction
In RAN1#82, some agreements on SRS capacity enhancement were reached as below:
Agreement:

· Specify at least the following SRS capacity enhancements in Rel-13: 

· Increase the number of UpPTS SC-FDMA symbols for SRS

Working Assumption:

· Increase number of combs to 4

· FFS: Max number of CS 

In this contribution, we further discuss SRS capacity enhancement issues and provide some details on increasing the number of UpPTS SC-FDMA symbols for SRS.
2. Discussion
2.1. Increasing number of SC-FDMA symbols in UpPTS
It was agreed to increase the number of UpPTS SC-FDMA symbols for SRS in RAN1#82. Figure 1 shows an example of a new configuration of the special subframe where there are 6 SC-FDMA symbols in UpPTS. Compared to Rel-12, there is 133% increase of SRS capacity in uplink-downlink configuration 2 and 5. 
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Fig. 1, UpPTS with 6 SC-FDMA symbols
It is desirable not to introduce to many new special subframe configurations, above two configurations are extended from special subframe configurations 0 (or 5) and 9 respectively for normal CP. Similarly, for extended CP, one new special subframe configuration can be introduced. Since the extended UpPTS symbols overlap with guard period for legacy UEs, there is no issue with co-existence. In different UL/DL subframe configurations, requirement on extended UpPTS symbols may vary, for example, in UL heavy configurations there are more UL subframes where SRS can be transmitted, in such case eNB may choose longer DwPTS (shorter UpPTS) and in DL heavy configurations eNB may choose shorter DwPTS (longer UpPTS).  
Another way to signal increase of UpPTS symbols for Rel-13 UEs is to reconfigure (e.g. via RRC) the guard period symbols. For the legacy UEs the special subframe configurations remains same as in Rel-12, while for Rel-13 UEs in all those special subframe configurations, number of guard period symbols are reconfigured for SRS transmission.  
And, for SRS trigger type 0, it would be too complicated if not impossible for extended UpPTS symbols to define a rule as in table 8.2-3 [3], so in Rel-13 only SRS trigger type 1 is supported for extended UpPTS symbols .
Proposal: Number of UpPTS symbols for SRS transmission is up to 6 and only supported for SRS trigger type1 in Rel-13. 
2.2. Extension of transmission comb 
In RAN1#82, a working assumption on increasing number of transmission combs to 4 was agreed and FFS for maximum number of CS. 
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Fig.2, multiplexing of comb 2 and comb 4
Figure 2 shows how transmission comb 2 and 4 can be multiplexed for co-existence of legacy UEs and the UEs supporting extended comb. To ensure integral sampling distance between CSs with the SRS bandwidth configurations and hopping method in Rel-12, the number of usable CSs should be modified to 6 or 12 for RPF=4. Even with 6 CSs, the SRS capacity can still be improved by 50%. Another method is limiting the application of RPF=4 only when SRS bandwidth is larger than 4PRBs, and for the case of 4PRBs bandwidth RPF=2 is still adopted. The time domain distance between CSs will be halved compared to Rel-12 if comb is extended to 4. However, as the primary power is distributed in the first several paths, even if the time domain distance between CSs is slightly smaller than the delay spread of channel, there will not be very significant sounding error. Therefore, as a simple and straightforward solution to improve SRS multiplexing resource, extended comb and CS is proposed for SRS enhancement in Rel-13.
3. Conclusions
In this contribution, we analyzed the issues with increasing number of UpPTS symbols and benefit of increasing number of transmission comb to 4. We propose :
Proposal: Number of UpPTS symbols for SRS transmission is up to 6 and only supported for SRS trigger type1 in Rel-13.
Proposal 2: Confirm the working assumption on increase of transmission comb to 4.
4. References

[1] RAN1#82 Chairman’s note
[2] R1-153936, “SRS enhancements  for EB/FD-MIMO”, CATT, Beijing, China, 24th  – 28th , August, 2015
[3] 3GPP TS 36.213vb20
ANNEX:

Table 4.2-1: Configuration of special subframe (lengths of DwPTS/GP/UpPTS).

	Special subframe configuration
	Normal cyclic prefix in downlink
	Extended cyclic prefix in downlink

	
	DwPTS
	UpPTS
	DwPTS
	UpPTS

	
	
	Normal cyclic prefix
 in  uplink
	Extended cyclic prefix 
in uplink
	
	Normal cyclic prefix in uplink
	Extended cyclic prefix in uplink
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