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1. Introduction
In RAN#68 meeting, the FD MIMO WI was approved and one of the objectives is to specify enhancements on SRS capacity. Few options of SRS capacity enhancements were discussed in FD MIMO SI phase; in this contribution we discuss a viable technique of SRS capacity in Rel-13 and TDD specific enhancement.
2. SRS capacity enhancement
In this section we discuss some SRS capacity enhancement techniques and analyze the potential specification impacts.
2.1
Extension of transmission comb 
In LTE Rel-12, in a given SRS bandwidth two users can be multiplexed in frequency domain. If the transmission comb is extended, for example to 4, then four users can be multiplexed in frequency domain thus it is possible to potentially doubling SRS capacity. 
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Fig.1, multiplexing of comb 2 and comb 4
Figure 1 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.
Related specification impacts are analyzed below: 
36.211,
In section 5.5.3.1, define new cyclic shift parameters (optional).
In section 5.5.3.2, introduce new transmission comb parameters.
2.2
Increasing number of SC-FDMA symbols in UpPTS
In TDD system, channel reciprocity can be utilized to obtain downlink channel information from measurement on uplink channel, SRS, for PDSCH transmission. In some TDD uplink-downlink configurations there are few uplink subframes where SRS can be transmitted. For example, in uplink-downlink configuration 2, which is widely used, there are 2 uplink subframes and 2 special subframes in 10ms; in uplink-downlink configuration 5 there is 1 uplink subframe and 1 special subframe in 10ms.  The SRS capacity becomes critical in such scenarios to exploit the full potential of TDD system. 
Increasing the number of SC-FDMA symbols in UpPTS is a simple way to enhance the SRS capacity in TDD. Figure 2 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.

[image: image2.wmf]
Fig. 2, UpPTS with 6 SC-FDMA symbols
Related specification impacts are analyzed below:
36.211,
At least introduce 1 new special subframe configuration in section 4.2。
36.213,
Introduce new SRS configuration indices in section 8.2 for aperiodic SRS.
3. Conclusions
In this contribution, two simple techniques to improve SRS capacity are discussed and we propose:
Proposal 1: Introduce a new transmission comb parameter, e.g. 4.
Proposal 2: Increase the number of UpPTS symbols in subframe structure type 2.
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