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1. Introduction

RRC signaled UE-specific SRS timing parameters are:

a) Duration, where the current working assumption is one – shot and infinite. 

b) Periodicity TSFC, UE, which provides information about SRS transmission period from the UE.

c) Sub – frame Offset ΔSFC, UE, which provides information about the offset within the SRS transmission period from the UE. 

UE transmits SRS in sub-frames for which the counter CSFC satisfies ΔSFC, UE = CSFC mod TSFC, UE,
It remains to be specified how to signal TSFC, UE and ΔSFC, UE to UEs.     
2. UE Specific SRS Configuration
2.1. Option 1 for Definition of SRS RRC Timing Parameters
Total RRC overhead for SRS timing parameters is 

1) Duration is one – shot and infinite, and thus can be encoded with 1 bit 

2) Periodicity is selected from {2, 5, 10, 20, 40, 80, 160, 320}ms, and thus its 3 bits
3) Sub – frame offset must be designed according to the worst – case (longest possible) periodicity, presuming that we want to decouple the two. Thus, the overhead required for sub – frame offset is ceil[log2(320)] = 9 bits
Consequently, the number of UE – specific bits (via RRC) which describe the SRS timing equals 1 + 3 + 9 = 13 bits.  Since the sub – frame configuration (cell – wide parameter) is separate from the UE – specific parameters (1 – 3 above), there are either two possibilities:
a) The number of bits (and source encoding thereof) required for UE – specific parameters can depend on the actual sub – frame configuration (read from SIB). For example, if the sub – frame configuration states “every sub – frame is an SRS sub – frame, then 1 + 3 + 9 = 13 bits are used for UE – specific parameters. Alternatively, is the sub – frame configuration states that “every 10th sub-frame is an SRS sub – frame, then a smaller number of bits may be required for signaling of UE – specific parameters. The drawback of this approach is that it’s more cumbersome. Furthermore, it is likely that it would require a different definition of RRC – configured parameters, depending on the value of the sub – frame configuration. This would further complicate the specification, which should be avoided.  

b) The number of bits required for UE – specific RRC parameters can be independent of the actual sub – frame configuration (read from SIB). In this case, one should consider the worst – case sub – frame configuration, where all sub – frames are SRS sub – frames. Consequently, the number of RRC configured SRS timing parameters is the “worst – case,” which is 1 + 3 + 9 = 13 bits.  

2.2. Option 2 for Definition of SRS RRC Timing Parameters: Reduced Overhead
It is possible to reduce the amount of RRC signaling needed to communicate the UE-specific SRS configuration, as follows. Note that the set of SRS periods TSFC, UE[1] < TSFC, UE [2]  <… < TSFC, UE [K] has already been defined.  Currently, this set is {2, 5, 10, 20, 40, 80, 160, 320} ms, where K = 8 possible SRS periods. Using this set of SRS periods, the specification can define the switch-point numbers N[1] < N[2]  <… < N[K] < N[K + 1], as follows. These numbers are defined as N[1] = 0, and a recursion N[k + 1] = N[k] + TSFC, UE [k], where integer k ranges from 1 to K, can be used to define the rest of switch – point numbers. This recursion produces N[2] = 2, N[3] = 7, N[4] = 17, N[5] = 37, N[6] = [77], N[7] = [157], N[8] = 317, N[9] = 637, which are the switching point numbers. 
A configuration index N can be signaled to the UE, using the RRC. Then, the UE can find the unique “index k” for which N[k] ≤ N < N[k + 1]. The sub-frame period is then TSFC, UE = TSFC, UE [k] and the offset can be found as ΔSFC, UE = N – N[k].  For example, if configuration index N = 35 is signaled to the UE, the UE derives 17 = N[4] ≤ N < N[5] = 37. Since the derived index is k = 4, the UE will use TSFC, UE [4] = 20ms, and the offset will be ΔSFC, UE = N – N[4] = 18.

Since the largest switch – point is N[9] = 637, the number of bits needed to signal the configuration is ceil(log2(637)) = 10 bits. Including the 1-bit which selects a duration between one-shot and infinite, a total of 11bits are needed for UE specific SRS configuration. Consequently, the number of required RRC signaling bits can be reduced from 13 bits to 11 bits, which is about 15% overhead reduction. Note that such overhead reduction carries no penalty and is achieved by employing efficient source encoding of the periodicity and sub – frame offset. 
3. Conclusion

This contribution exploits possibilities of reducing UE specific RRC signaling overhead for parameters related to SRS. It is proposed that the reduced overhead option is captured by the specification.    
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