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1. Introduction
Among the SRS capacity enhancement schemes discussed in RAN1 meetings, increasing the number of UpPTs SC-FDMA symbols for SRS and increasing number of combs have been agreed in RAN1 meeting #82 and  #82b respectively, 
Agreement in RAN1#82:

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

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

Agreement in RAN1#82b:

· 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

And in RAN1#82b, it is also agreed for additional UpPTS symbols that,
· 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 – FFS – revisit on Thursday.  
· 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

The RRC signaling to realize these two enhancements has been determined. While the physical layer effects should also be discussed.  In this contribution, we give our views about physical layer influence for these two enhancement schemes.
2. Discussion on physical influence for SRS enhancements
To make SRS transmission, UE should determine where to transmit it first, including the time location and physical position. And the following sections discuss the corresponding modification needed to determine the SRS location in physical layer.
2.1 Increasing the UpPTS SC-FDMA symbols for SRS
· Time domain position determination 
Firstly, in release 12, based on the UE specific RRC parameter srs-ConfigIndex for type 0 SRS or srs-ConfigIndexAp-r10 for type 1 SRS, UE refers to Table 8.2-2
 or Table 8.2-5 in 36.213, where relation between SRS Configuration Index ISRS and [image: image1.emf]T .T
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“A UE configured for type 1 triggered SRS transmission on serving cell c upon detection of a positive SRS request in subframe n of serving cell c shall commence SRS transmission in the first subframe satisfying [image: image8.wmf]4
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As a new set of RRC parameter values for additional UpPTS are separately configured from the legacy SRS configurations, a new R13 “
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 for TDD” table is needed to make them available for eNB scheduling, shown in table 1, and a mapping table between ISRS and [image: image17.emf]T .T
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is also needed, to indicate UE where to transmit.
Table 1.  
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Table 2 UE Specific SRS Periodicity 
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In this case, UE determines the corresponding subframes and SC-FDMA symbols for TDD SRS transmission as follows,
“Type 0 triggered SRS transmission instances in a given serving cell for TDD serving cell with
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For type 1 SRS, a separate mapping table between ISRS and 
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 is given in table 3. UE determines the corresponding subframe and SC-FDMA symbols for TDD SRS transmission as follows,
“A UE configured for type 1 triggered SRS transmission on serving cell c upon detection of a positive SRS request in subframe n of serving cell c shall commence SRS transmission in the first subframe satisfying [image: image39.wmf]4
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Table 3 UE Specific SRS Periodicity 
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The R13 UEs can be scheduled on both legacy and additional SRS resources. It is possible for eNB to schedule the R13 UE to transmit only on legacy SRS resources or only on additional UpPTS symbol, or on legacy and additional UpPTS symbols simultaneously.  For example, a type 0 SRS with 10ms on legacy resources and a type 0 SRS with 10ms on additional UpPTS symbols can form an actually type 0 SRS with 5ms period. It’s up to the eNB to decide how to schedule the UEs. 

In other words, if only one set of RRC parameters is configured, either in legacy region or in additional UpPTS, then UE transmits SRS accordingly. If both sets of RRC parameters are configured, then UE transmit SRS in both regions according to the two sets of RRC parameters.
Proposal 1: define a new 
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for TDD table and a new SRS Configuration Index to SRS Periodicity 
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Proposal 2: how to schedule the legacy and additional SRS resource is up to eNB.
2.2 Increasing number of SRS transmission combs
Extending the comb number to 4 means a shorter SRS sequence for the same bandwidth as comb =2. Thus the sequence length defined in TS36.211 section 5.5.3.2 should be modified. That is for comb =2, 
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Another parameter 
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 used to calculate the frequency domain starting position 
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 also needs to change as the UE-specific parameter transmissionComb or transmissionComb-ap 
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 No time domain position change is needed for comb =4. The hopping pattern and bandwidth configuration can be reused.
Proposal 3: the SRS sequence length definition and parameter for frequency domain starting position calculation for comb=4 needed to be modified.
3. Conclusion
This contribution provides discussion of physical layer modification for two agreed SRS enhancements: increasing the number of UpPTS SC-FDMA symbols for SRS and transmission comb. Following proposals are made.
For increased UpPTS:

Proposal 1: define a new 
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for TDD table and a new SRS Configuration Index to SRS Periodicity 
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Proposal 2: how to schedule the legacy and additional SRS resource is up to eNB.
For increased Comb:

Proposal 3: the SRS sequence length definition and parameter for frequency domain starting position calculation for comb=4 need to be modified.
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