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[bookmark: _Ref492503575]Introduction
RAN4 sent two LSes (R2-1912045/R4-1910176 and R2-1914339/R4-1912782) on the value range for thresholds and behaviour of TA validation based on change in serving cell RSRP. In this document, we provide our understanding and corresponding text proposal for TS 36.331.
R2-1912045/R4-1910176 indicates the following:
	RAN4 would like to inform RAN2 that RAN4 has discussed and agreed to use K number of measurement thresholds for validating the TA when UE is configured to validate the TA using serving cell measurement change method. The measurement is RSRP for cat-M and NRSRP for NB-IoT. The value of K is 1 or 2.
If K =1 means UE compares the magnitude of the difference in measurement change with a single threshold to validate the TA for PUR transmission.
If K=2 means UE compares the difference in measurement change with a negative (RSRPneg / NRSRPneg) threshold and also compares the difference in measurement change with a positive (RSRPpos/ NRSRPpos) threshold. The UE validates the TA for PUR transmission based on these comparisons.
UE needs to be configured about the number of the measurement threshold(s) as well as the thresholds for validating the TA for PUR transmission.

The range of the measurement threshold(s) are specified as follows:

· [bookmark: _Hlk17981730]between N dB to M dB with TBD resolution when two thresholds (K=2) are used excluding 0 dB value where N<0, and M>0.
· between H dB to L dB with TBD resolution when single threshold (K=1) is used excluding 0 dB value where H>0, and L>0 and L>H.
[bookmark: _Hlk18035660]RAN4 will inform RAN2 about the values of N, M, H, L and the resolution at next meeting.



In addition, R2-1914339/R4-1912782 indicates the following:
	In R4-1910176, RAN4 has provided information on the number of thresholds for serving cell RSRP change based TA validation in PUR. In RAN4#92bis, RAN4 has further discussed the range and resolution of the threshold(s), and reached the following agreements.
· For K=1 (UE compares the magnitude of the difference in measurement change with a single threshold):
· From 34dB down to 10dB with 4dB resolution, and from 10dB down to 4dB with 2dB resolution
· For K=2 (UE compares the difference in measurement change with a positive and a negative threshold)
· From 34dB down to 10dB with 4dB resolution, and from 10dB down to 4dB with 2dB resolution for the positive threshold
· From -34dB up to -10dB with 4dB resolution, and from -10dB up to -4dB with 2dB resolution for the negative threshold
· How to signal the threshold(s) is up to RAN2.



 Discussion 
[bookmark: _Toc21359852][bookmark: _Toc21360409][bookmark: _Toc21425154]Our understanding of the two LSes from RAN4 combined is:
· When TA validation using serving cell measurement change method is configured, there needs to be possibility to configure either one or two thresholds.
· If only one threshold is configured, it applies to both “increase” and “decrease” of RSRP.
· If two thresholds are configured, they are different for “increase” and “decrease” of RSRP.
· We call them “Increase” and “Decrease” in the TP below.
· The granularity of the threshold towards near to 0 is finer than on the farther side.
· 2 dB granularity between 4 to ± 10 dB, then 4 dB granularity upto ±34 dB.
· This means the candidate values are: {4, 6, 8, 10, 14, 18, 22, 26, 30, 34} dB for K=1, and additionally same values in negative axis for K = 2.
· The granularity and candidate values are symmetrical in both positive and negative axes.
RAN4 has indicated “How to signal the threshold(s) is up to RAN2.”

The RSRP change threshold may be signalled explicitly by the eNB based on the requirements of individual UEs. This requires the eNB to make a determination of an appropriate value of the RSRP change threshold at the time of updating the TA for that UE.
Alternatively the eNB may determine a mapping of TA to RSRP change threshold for a UE and set up a look up table for the UE to use to access the RSRP change threshold indexed using the TA value. This saves the need to explicitly signal the RSRP change threshold when signalling a TA change.


Text Proposal
PUR-Config information element
-- ASN1START

PUR-Config-r16 ::=		CHOICE {
	release	NULL,
	setup	SEQUENCE {	
		<<ran1 parameters for resource config tbd>>,			OPTIONAL,	--Need ON
		maxSkip-r16					ENUMERATED {nXX, nYY <<exact values tbd>>, infinite}
																OPTIONAL,	--Need ON
		numOccasions-r16			ENUMERATED {one, infinite},
		pur-RNTI-r16				<<TypeFFS>>					OPTIONAL,	--Need ON
		ta-ValidationConfig-r16		TA-ValidationConfig-r16		OPTIONAL	--Need ON
	}
}

TA-ValidationConfig-r16 ::=	SEQUENCE {
	idleModeTAT-r16				CHOICE {
		release						NULL,
		setup						ENUMERATED {sXX, sYY <<exact values tbd>>, infinite}
		}
																OPTIONAL,	--Need ON
	rsrp-ChangeThresh-r16 		CHOICE {
		release						NULL,	Comment by QC (Umesh): RAN2 agreement: It should be possible to disable each or all of the optional TA validation criteria (i.e., TA timer, (N)RSRP change) via RRC signaling.

Similar structure can be used for TA timer to enable delta signalling as well as possibility to disable.
		setup						SEQUENCE {
			rsrp-Thresh-r16		    CHOICE {
              rsrp-ThreshFixed-r16    RSRP-ThreshFixed-r16,
			  rsrp-ThreshIndexed-r16  RSRP-ThreshIndexed-r16
            }
		} 	OPTIONAL		--Need ON	Comment by QC (Umesh): Needed to allow “Delta configuration is supported for PUR reconfiguration”

	RSRP-ThreshFixed-r16		SEQUENCE {
		  rsrp-IncreaseThresh-r16		RSRP-ChangeThresh-r16,
		  rsrp-DecreaseThresh-r16		RSRP-ChangeThresh-r16	OPTIONAL		--Need ON
		}

	RSRP-ThreshIndexed-r16		SEQUENCE {
		  rsrp-TA-Thresh-r16            RSRP-TA-Thresh-r16,
		  rsrp-TA-OffsetThresh-r16	    TA-value-r16         OPTIONAL		--Need ON
		}


	RSRP-TA-Thresh-r16::= SEQUENCE {
        rsrp-Thresh-db4-r16 TA-value-r16,
        rsrp-Thresh-db6-r16 TA-value-r16,
        rsrp-Thresh-db8-r16 TA-value-r16,
        rsrp-Thresh-db10-r16 TA-value-r16,
        rsrp-Thresh-db14-r16 TA-value-r16,
        rsrp-Thresh-db18-r16 TA-value-r16,
        rsrp-Thresh-db22-r16 TA-value-r16,
        rsrp-Thresh-db26-r16 TA-value-r16,
        rsrp-Thresh-db30-r16 TA-value-r16,
        rsrp-Thresh-db34-r16 TA-value-r16
	}

}

RSRP-ChangeThresh-r16 ::= ENUMERATED {dB4, dB6, dB8, dB10, dB14, dB18, dB22, dB26, dB30, dB34, spare6, spare5, spare4, spare3, spare2, spare1}	Comment by QC (Umesh): Spares to make 16 values.
	
TA-value-r16 ::= INTEGER (0..15),
	

	[bookmark: _GoBack]PUR-Config field descriptions

	rsrp-ChangeThresh 
Indicates the threshold of change in serving cell RSRP in dB for TA validation. Value dB4 corresponds to 4 dB, value dB6 corresponds to 6 dB and so on. When rsrp-ChangeThresh is included, either a fixed single value (rsrp-ThreshFixed) or a look up table of RSRP vs TA (rsrp-ThreshIndex) is used. 

When rsrp-ThreshFixed is selected, the RSRP increase threshold is explicitly signaled in rsrp-IncreaseThresh. If rsrp-DecreaseThresh is absent the RSRP decrease threshold is the same as RSRP increase threshold. If rsrp-DecreaseThresh is present, then the RSRP decrease threshold is explicitly signaled in rsrp-DecreaseThresh.

When rsrp-ThreshIndexed  is selected, the RSRP increase threshold value is determined from rsrp-TA-Thresh. The UE uses its current TA value to index into rsrp-TA-Thresh table to find the nearest RSRP increase threshold value. If rsrp-TA-OffsetThresh is absent, the value for RSRP decrease threshold is the same as RSRP increase threshold. If rsrp-TA-OffsetThresh is present, the UE uses its current TA value+rsrp-TA-OffsetThresh to index into rsrp-TA-Thresh table to find the nearest RSRP decrease threshold value.

When rsrp-ChangeThresh is configured, the TA is considered invalid if the change in serving cell RSRP since last TA validation is larger than the indicated threshold (i.e., serving cell RSRP has increased by more than the RSRP increase threshold or decreased by more than the RSRP decrease threshold). If rsrp-ChangeThresh is not configured, TA validation based on change in serving cell RSRP is disabled.

TA-value
The value is in units of 16*Ts.






[bookmark: _Toc24038506][bookmark: _Toc24058219][bookmark: _Toc24058220]Adopt the TP in section 3 as baseline for configuration of TA validation criteria based on serving cell RSRP change for both eMTC and NB-IoT.

Summary
In this document, we discuss about two RAN4 LSes and propose TP to capture this in eMTC and NB-IoT CR:
Proposal 1.	Adopt the TP in section 3 as baseline for configuration of TA validation criteria based on serving cell RSRP change for both eMTC and NB-IoT.

