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The general principle of the RRC signalling of thresholds is to support full flexibility of the parameters scheduling with reasonably low overhead. Considering a bitmap encoding for all possible combinations of thresholds, the required number of bits for each threshold for a given subcarrier spacing is . Let Q be the number of thresholds to be scheduled. The total number of bits for a bitmap approach is . 
However, there exist further limitations of the scheduled thresholds such that the choice of each threshold is not mutually independent. Let be the chosen thresholds to be signalled. We must have the relation , hence the thresholds belong to a sorted list. There is a known solution for this in LTE as it is used in the Best-M aperiodic CSI feedback method where the UE selects M out of all subbands (PUSCH Mode 2-0 and 2-2). Also, for EPDCCH PRB set selection in LTE, the compression method is used to select M our of N PRBs.  
Therefore, the same lossless compression code for the thresholds signalling is proposed for PTRS thresholds. The algorithm is summarized as follows: 
Lossless compression algorithm:
· Define the set which contains the  allowed values for the thresholds (in increasing order). 
· Denote the Q thresholds to encode as  where , and .
· For each combination of thresholds we can generate a unique index r as follows:

where  and  is the binomial coefficient.
· Finally, the unique index r is encoded using  bits.
For the PTRS thresholds scheduling, in order to enable full flexibility to support every threshold number [1:276],  According to the spec TS38.214, in the case of UE PTRS reception and UE transmission with transform precoding OFF, there are two thresholds that may be signalled in the high layer message frequencyDensity, namely, NRB0 and NRB1. Henceforth, In the UE transmission procedure, when the transform precoding is enabled, the high layer message frequencyDensity contains thresholds NRB0, NRB1, NRB2, NRB3, and NRB4. Therefore, in this case . 
Considering the signalling for a single numerology, in the table below we compare the overhead difference of the bitmap and the proposed lossless compression in both cases. 
	
	Bit map
	Encoding in Algorithm 1

	
	18 bits
	16 bits (11% overhead reduction)

	
	45 bits
	34 bits (24% overhead reduction)


[bookmark: _Ref498094053]Table 1. Overhead comparison for bitmap and lossless compression for a single numerology.
The corresponding text proposals are
>>>>>>>>>>>> Start text proposal section 5.1.6.3  >>>>>>>>>>>>
The higher-layer parameter timeDensity can be configured with the values in 0-29 for MCS Table 5.1.3.1-1 and 0-28 for MCS Table 5.1.3.1-2, respectively. ptrs-MCS4 is not configured but always assumed 29 for MCS Table 5.1.3.1-1 and 28 for MCS Table 5.1.3.1-2, respectively. The higher-layer parameter frequencyDensity consists of combinatorial index r containing the parameters NRB0 and NRB1 which can be configured with the values in the range 1-276. The combinatorial index r is defined as 
· 
· where the NRBi, i=0,1 are the sorted thresholds NRBi+1≥NRBi and
 where  and  is the binomial coefficient

>>>>>>>>>>>> End text proposal section 5.1.6.3  >>>>>>>>>>>>

>>>>>>>>>>>> Start text proposal section 6.2.3.1  >>>>>>>>>>>>

The higher-layer parameter timeDensity can be configured with the values in 0-29 for MCS Table 5.1.3.1-1 6.2.3-1 and 0-28 for MCS Table 5.1.3.1-26.2.3-2, respectively. ptrs-MCS4 is not configured but always assumed 29 for MCS Table 5.1.3.1-1 6.1.4.1-1 and 28 for MCS Table 5.1.3.1-2 6.1.4.1-2, respectively. The higher-layer parameter frequencyDensity consists of combinatorial index r containing the parameters NRB0 and NRB1 which can be configured with the values in the range 1-276. The combinatorial index r is defined as 

· 
· where the NRBi, i=0,1 are the sorted thresholds NRBi+1≥NRBi and
 where  and  is the binomial coefficient

>>>>>>>>>>>> End text proposal section 6.2.3.1  >>>>>>>>>>>>

>>>>>>>>>>>> Start text proposal section 6.2.3.2  >>>>>>>>>>>>

When transform precoding is enabled and if a UE is configured with the higher layer parameter UL-PTRS-present-transform-precoding,
-	the UE shall be configured with the higher layer parameters sampleDensity consisting of combinatorial index r containing the parameters NRBi ,i=0,1,2,3,4, which can be configured with the values in the range 1-276. and The UE shall assume the PT-RS antenna ports' presence and PT-RS group pattern are a function of the corresponding scheduled bandwidth in a corresponding bandwidth part, as shown in Table 6.2.3-3. The UE shall assume no PT-RS is present when the number of scheduled RBs is less than or equal to NRB0 if NRB0 > 0.
-  	The combinatorial index r is defined as 
· 
· where the NRBi, i=0,..,  4 are the sorted thresholds NRBi+1≥NRBi and
 where  and  is the binomial coefficient

-	and the UE shall be configured PT-RS time density LPTRS ={1,2} with the higher-layer parameter timeDensity. Otherwise, the UE shall assume PT-RS is present with LPTRS = 1.
>>>>>>>>>>>> End text proposal section 6.2.3.2  >>>>>>>>>>>>
	2/3	
