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1. Introduction
In RAN1#82bis, the following agreements on SRS enhancement were reached:
Agreement:

· A new RRC parameter is introduced for a Rel-13 UE to determine the length of additional UpPTS symbols.   

· The number of additional UpPTS symbols is indicated to the UE with the RRC parameter with two states – {2, 4}.

· Note: The number of total UpPTS SC-FDMA symbols does not exceed 6 in a special subframe 

· Note: The number of DwPTS symbols is the same as the number of DwPTS symbols in the legacy special subframe configuration in SIB1. 

· For trigger types 0 and 1, a new set of  RRC parameter values for additional UpPTS are separately configured from the legacy SRS configurations, where the parameters are the same as the ones used for legacy SRS.

· Note: This does not preclude further discussion of possibly introducing Virtual Cell ID for SRS – see below. 
· Note that it will be specified that it is not expected that a UE would ever transmit more than one SRS with trigger type 0 in a given subframe
Agreement: 

· Confirm the working assumption to increase number of combs to 4 with maximum number of CS=12 

· A new RRC signalling is introduced to enable RPF4

· The UE-specific parameter transmissionComb or transmissionComb-ap is extended to two bits to indicate 4 indexes of comb. 

· One additional signalling bit is added to indicate 12 cyclic shifts together with the existing 3 bits

· FFS how to specify the sequence index for RPF=4 

In this contribution, we discuss the signaling details for additional UpPTS symbols and the necessity of specifying the sequence index for RPF=4. The kSRS table in 36.213 is also extended to reflect above agreements in RAN1#82bis, . 
2. Discussion
Extended UpPTS symbols

It was agreed in RAN1#82bis that total number of UpPTS SC-FDMA symbols does not exceed 6 in a special subframe. With increased UpPTS SC-FDMA symbols, the kSRS table (table 8.2-3 in 36.213) should be extended to define the relation between new UpPTS SC-FDMA symbols and the subfarme index.  In Table 1 below, the first two rows are same as in Rel-12, where first row defines the relation between 2 UpPTS SC-FDMA symbols and subframe index, and second row defines and the relation between 1 UpPTS SC-FDMA symbol and subframe index. The rows from 3rd through 6th are only applicable to Rel-13 UEs. 
With the increase of number of UpPTS SC-FDMA symbols, the “Table 8.2-2: UE Specific SRS Periodicity 
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 for trigger type 0, TDD” in 36.213 also needs to be extended. A new table is introduced for Rel-13 UEs as shown in Table 2 for periodic SRS which supports up to 6 SC-FDMA symbols of UpPTS. For the UpPTS length smaller than 6, some of the indices in Table 2 are not valid, which can be left without specifying. Similarly, for aperiodic SRS configuration the “Table 8.2-5: UE Specific SRS Periodicity 
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 for trigger type 1, TDD” in 36.213 needs to be extended. Table 3 below shows the extended table of SRS configuration for trigger type 1 for Rel-13 UEs supporting up to 6 SC-FDMA symbols of UpPTS.
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 in case UpPTS length of 5 symbols
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 in case UpPTS length of 4 symbols
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 in case UpPTS length of 3 symbols
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Table 2: Table 8.2-2A: UE Specific SRS Periodicity 
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 for trigger type 0, TDD 
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Table 3: Table 8.2-5A: UE Specific SRS Periodicity 
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 for trigger type 1, TDD 
	SRS Configuration Index
 ISRS
	SRS Periodicity
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Increased number of combs
In [2], it was proposed that SRS sequence index with 4 combs to be 4 times that of 2 combs considering the cross correlation properties of the sequences. However, the performance of the system largely depends on the interferences from the sequences within the cell. And, it’s not clear how it will impact the system performance. So, in our view, there is no need for special treatment of SRS sequence index with 4 combs. 
3. Conclusions
In this contribution we discussed the remaining issues on SRS enhancement, and we have following proposals:
Proposal 1: Introduce new SRS periodicity and subframe offset configuration tables for UEs supporting UpPTS up to 6 SC-FDMA symbols for trigger type 0 and trigger type 1.

Proposal 2: No special treatment is needed for SRS sequence index with 4 combs. 
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