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	Reason for change:
	1.    As per TS 36.211 clause 5.7.1, a BL/CE UE waits for allowed starting subframe to transmit the preamble. 

[TS 36.211, clause 5.7.1]

For BL/CE UEs, only a subset of the subframes allowed for preamble transmission are allowed as starting subframes for the 
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 repetitions. The allowed starting subframes for a PRACH configuration are determined as follows:

-
Enumerate the subframes that are allowed for preamble transmission for the PRACH configuration as 
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  correspond to the two subframes allowed for preamble transmission with the smallest and the largest absolute subframe number 
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  , respectively.

-
…
-
If a PRACH starting subframe periodicity 
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  is provided by higher layers, it indicates the periodicity of the allowed starting subframes in terms of subframes allowed for preamble transmission. The allowed starting subframes defined over 
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TS 36.508 Table 4.6.3-7b specifies in PRACH-ConfigSIB-v1310-DEFAULT for CE level 1 (i.e. index [2]) a value of sf128 for sub IE prach-StartingSubframe-r13[2] and a value of n128 for sub IE numRepetitionPerPreambleAttempt-r13[2]. With these default values all Test Purposes cannot be achieved as the maximum value of T300 signalled in SIB2 is 2s. 
2.    As per the eMTC Test Model explanation given in R5w170004 slide 8, “when PRACH preamble is repeated within a Preamble attempt (BL/CE UE), the SS shall wait for all PRACH preamble repetitions …”. Which means Test Purpose 2 is implicitly achieved whenever there is a PRACH preamble indication reported by the SS. 

3.    Test Purpose 4 is in contradiction with TS 36.321 clause 5.1.4. Because after more than maxNumPreambleAttemptCE transmissions, the UE considers to be in the next enhanced coverage level. 


	
	

	Summary of change:
	1.    Modified in Table 7.1.2.3a.3.4-1 specifc message contents of PRACH-ConfigSIB-v1310-DEFAULT for CE level 1 the value of sub IE prach-StartingSubframe-r13[2] to sf16 and the value of sub IE numRepetitionPerPreambleAttempt-r13[2] to n16. This ensures that the UE does not wait too long for the allowed starting subframe to transmit each preamble and thus can finish achieving all Test Purposes before expiry of T300. 

2.    Added check for TP2 to all steps which involve indication of PRACH Preamble attempts. 

3.    Modified the wording of TP4 to align with TS 36.321 clause 5.1.4, which is also referenced in the conformance requirements. Additional steps 7A and 7B were added covering TP4. Provided further clarification in the wording of step 8. 


	
	

	Consequences if not approved:
	TP intention may remain unclear and thus implementation could FAIL a conformant UE.
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< Start of modified section >

7.1.2.3a
Correct selection of RACH parameters/ Preamble selected by MAC itself/ Contention based random access procedure/ Enhanced coverage

7.1.2.3a.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state }

ensure that {

  when { UE in enhanced coverage receives a Paging message and preambles contained in Random Access Preamble groups in preambleMappingInfoList for each CE level is indicated in SIB2 }

    then { UE in enhanced coverage transmits correct preamble calculated based on firstPreamble and lastPreamble indicated in SIB2 }

            }

(2)

with { UE in E-UTRA RRC_IDLE state and has transmitted initial Msg1}

ensure that {

   when { SS sends numRepetitionPerPreambleAttempt in SIB2 }

    then { UE in enhanced coverage transmits a preamble with the number of repetitions required for preamble transmission corresponding to the selected preamble group using the selected PRACH corresponding to the selected CE level, corresponding RA-RNTI, prach-ConfigIndex and preambleInitialReceivedTargetPower indicated in SIB2}

            }

(3)

with { UE in E-UTRA RRC_IDLE state and has transmitted Msg3 }

ensure that {

  when { SS does not respond before contention resolution timer expiry }

    then { UE in enhanced coverage transmits a random access preamble using a preamble contained in Random Access Preamble groups in preambleMappingInfoList as used for the first transmission of Msg3 }

            }

(4)

with { UE in E-UTRA RRC_IDLE state and has transmitted Msg3  }

ensure that {

  when { SS does not respond before contention resolution timer expiry after more than maxNumPreambleAttemptCE transmissions from UE }

    then { UE in enhanced coverage transmits a random access preamble using a preamble calculated based on firstPreamble and lastPreamble corresponding to the next enhanced coverage level indicated in SIB2 }

            }

7.1.2.3a.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.321, clause 5.1.1, 5.1.2, 5.1.3 and 5.1.5. Unless otherwise stated these are Rel-13 requirements.

[TS 36.321, clause 5.1.1]

The following information for related Serving Cell is assumed to be available before the procedure can be initiated for NB-IoT UEs, BL UEs or UEs in enhanced coverage:

-
if the UE is a BL UE or a UE in enhanced coverage:

-
the available set of PRACH resources associated with each enhanced coverage level supported in the Serving Cell for the transmission of the Random Access Preamble, prach-ConfigIndex.

-
the groups of Random Access Preambles and the set of available Random Access Preambles in each group, preambleMappingInfo (SpCell only).


The preambles that are contained in Random Access Preambles groups for each enhanced coverage level, if it exists, are calculated from the parameters firstPreamble and lastPreamble.

…

-
the criteria to select PRACH resources based on RSRP measurement per enhanced coverage level supported in the Serving Cell rsrp-ThresholdsPrachInfoList.

-
the maximum number of preamble transmission attempts per enhanced coverage level supported in the Serving Cell maxNumPreambleAttemptCE.

-
the number of repetitions required for preamble transmission per attempt for each enhanced coverage level supported in the Serving Cell numRepetitionPerPreambleAttempt.

-
the configured UE transmitted power of the Serving Cell performing the Random Access Procedure, PCMAX, c [10].

-
the RA response window size ra-ResponseWindowSize and the Contention Resolution Timer mac-ContentionResolutionTimer (SpCell only) per enhanced coverage level supported in the Serving Cell.

-
the power-ramping factor powerRampingStep.

-
the maximum number of preamble transmission preambleTransMax-CE. 

-
the initial preamble power preambleInitialReceivedTargetPower.

-
the preamble format based offset DELTA_PREAMBLE (see subclause 7.6). For NB-IoT the DELTA_PREAMBLE is set to 0.

- 
if sizeOfRA-PreamblesGroupA is not equal to numberOfRA-Preambles, then Random Access Preambles group B exists for all enhanced coverage levels and is calculated as above.

[TS 36.321, clause 5.1.2]

The Random Access Resource selection procedure shall be performed as follows:

-
If, except for NB-IoT, ra-PreambleIndex (Random Access Preamble) and ra-PRACH-MaskIndex (PRACH Mask Index) have been explicitly signalled and ra-PreambleIndex is not 000000:

-
the Random Access Preamble and the PRACH Mask Index are those explicitly signalled;

…

-
else the Random Access Preamble shall be selected by the MAC entity as follows:

-
If Msg3 has not yet been transmitted, the MAC entity shall, for NB-IoT UEs, BL UEs or UEs in enhanced coverage:

-
select the Random Access Preambles group and the PRACH resource corresponding to the selected enhanced coverage level and, in case of NB-IoT, additionally corresponding to the support for multi-tone Msg3 transmission;

…

-
else, if Msg3 is being retransmitted, the MAC entity shall:

-
select the same group of Random Access Preambles as was used for the preamble transmission attempt corresponding to the first transmission of Msg3.

-
randomly select a Random Access Preamble within the selected group. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
except for NB-IoT, set PRACH Mask Index to 0.

-
determine the next available subframe containing PRACH permitted by the restrictions given by the prach-ConfigIndex (except for NB-IoT), the PRACH Mask Index (except for NB-IoT, see subclause 7.3), physical layer timing requirements [2] and in case of NB-IoT selected enhanced coverage level and the support for multi-tone Msg3 transmission (a MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH subframe);

-
if the transmission mode is TDD and the PRACH Mask Index is equal to zero:

-
if ra-PreambleIndex was explicitly signalled and it was not 000000 (i.e., not selected by MAC):

-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe.

-
else:

-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe and the next two consecutive subframes.

-
else:

-
determine a PRACH within the determined subframe in accordance with the requirements of the PRACH Mask Index.

-
for NB-IoT UEs, BL UEs or UEs in enhanced coverage, select the ra-ResponseWindowSize and mac-ContentionResolutionTimer corresponding to the selected enhanced coverage level and PRACH.

[TS 36.321, clause 5.1.3]

The random-access procedure shall be performed as follows:

-
set PREAMBLE_RECEIVED_TARGET_POWER to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep;

-
if the UE is a BL UE or a UE in enhanced coverage:

-
the PREAMBLE_RECEIVED_TARGET_POWER is set to:
PREAMBLE_RECEIVED_TARGET_POWER - 10 * log10(numRepetitionPerPreambleAttempt);

…

-
if the UE is an NB-IoT UE, a BL UE or a UE in enhanced coverage:

-
instruct the physical layer to transmit a preamble with the number of repetitions required for preamble transmission corresponding to the selected preamble group (i.e., numRepetitionPerPreambleAttempt) using the selected PRACH corresponding to the selected enhanced coverage level, corresponding RA-RNTI, preamble index or for NB-IoT subcarrier index, and PREAMBLE_RECEIVED_TARGET_POWER.

-
else:

-
instruct the physical layer to transmit a preamble using the selected PRACH, corresponding RA-RNTI, preamble index and PREAMBLE_RECEIVED_TARGET_POWER.

[TS 36.321, clause 5.1.4]

If no Random Access Response is received within the RA Response window, or if none of all received Random Access Responses contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the MAC entity shall:

…
-
if the UE is an NB-IoT UE, a BL UE or a UE in enhanced coverage:

-
if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax-CE + 1:

-
if the Random Access Preamble is transmitted on the SpCell:

-
indicate a Random Access problem to upper layers;
-
if NB-IoT:

-
consider the Random Access procedure unsuccessfully completed;
…
-
if in this Random Access procedure, the Random Access Preamble was selected by MAC:

-
based on the backoff parameter, select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value;

-
delay the subsequent Random Access transmission by the backoff time;
…
-
if the UE is an NB-IoT UE, a BL UE or a UE in enhanced coverage:

-
increment PREAMBLE_TRANSMISSION_COUNTER_CE by 1;
-
if PREAMBLE_TRANSMISSION_COUNTER_CE = maxNumPreambleAttemptCE for the corresponding enhanced coverage level + 1:

-
reset PREAMBLE_TRANSMISSION_COUNTER_CE;

-
consider to be in the next enhanced coverage level, if it is supported by the Serving Cell and the UE, otherwise stay in the current enhanced coverage level;

-
for a BL UE or a UE in enhanced coverage, select the Random Access Preambles group and the PRACH resource corresponding to the selected enhanced coverage level;-
if the UE is an NB-IoT UE: 

-
if the Random Access Procedure was initiated by a PDCCH order:

-
randomly select one of the PRACH resources corresponding to the selected enhanced coverage level according to the configured probability distribution;

…
-
consider the selected PRACH resource as explicitly signalled;
-
proceed to the selection of a Random Access Resource (see subclause 5.1.2).
[TS 36.321, clause 5.1.5]

Contention Resolution is based on either C-RNTI on PDCCH of the SpCell or UE Contention Resolution Identity on DL-SCH. If the UE is an NB-IoT UE, a BL UE or a UE in enhanced coverage, the MAC entity shall use the mac-ContentionResolutionTimer for the corresponding enhanced coverage level if it exists.

Once Msg3 is transmitted, the MAC entity shall:

-
start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission;

-
regardless of the possible occurrence of a measurement gap or Sidelink Discovery Gap for Reception, monitor the PDCCH until mac-ContentionResolutionTimer expires or is stopped;

...

-
if mac-ContentionResolutionTimer expires:

-
discard the Temporary C-RNTI;

-
consider the Contention Resolution not successful.

-
if the Contention Resolution is considered not successful the MAC entity shall:

…

-
if the UE is an NB-IoT UE, a BL UE or a UE in enhanced coverage:

-
if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax-CE + 1:

-
indicate a Random Access problem to upper layers.
-
if NB-IoT:

-
consider the Random Access procedure unsuccessfully completed;
-
else:

-
if PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:

-
indicate a Random Access problem to upper layers.

-
based on the backoff parameter, select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value;

-
delay the subsequent Random Access transmission by the backoff time;

-
proceed to the selection of a Random Access Resource

7.1.2.3a.3
Test description

7.1.2.3a.3.1
Pre-test conditions

System Simulator:

-
Cell 1.

-
System information set using parameters as specified in Table 7.1.2.3a.3.4-1.

UE:

None.

Preamble:

-
The UE is in Registered, Idle Mode (state 2) according to TS 36.508 [18].
7.1.2.3a.3.2
Test procedure sequence

Table 7.1.2.3a.3.2-1 illustrates the downlink power levels to be applied for the cell at various time instance of the test execution. Row marked "T0" denotes the initial conditions after preamble, while columns marked "T1", "T2", and "T3" are to be applied subsequently. The exact instance on which these values shall be applied are described in the texts in this clause.

Table 7.1.2.3a.3.2-1: Time instances of cell power level and parameter changes
	
	Parameter
	Unit
	Cell 1
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	-70
	The power level value is such that UE satisfies CE level 0

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	-79
	The power level value is such that UE satisfies CE level 1

	T2
	Cell-specific RS EPRE
	dBm/15kHz
	-88
	The power level value is such that UE satisfies CE level 2

	T3
	Cell-specific RS EPRE
	dBm/15kHz
	-96
	The power level value is such that UE satisfies CE level 3


Table 7.1.2.3a.3.3-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	
	Exception: if CE MODE B, Steps 1-9 are repeated once each for time instant T0 to T3 specified in table 7.1.2.3a.3.2-1, else Steps 1-9 are repeated once each for time instant T0 and T1 specified in table 7.1.2.3a.3.2-1.
	-
	-
	-
	-

	1
	The SS transmits a Paging message including a matched identity.
	<--
	Paging
	-
	-

	
	Exception: For each PRACH preamble attempt in step2, step3 and step4 the Preamble transmission is repeated for numRepetitionPerPreambleAttempt times configured for corresponding CE level.
	-
	-
	-
	-

	2
	Check: Does the UE transmit a preamble on PRACH, calculated based on parameters firstPreamble-r13 and lastPreamble-r13 for corresponding CE level defined in SIB2?
	-->
	PRACH Preamble
	1, 2
	P

	3
	Check: Does the UE transmit a preamble on PRACH, calculated based on parameters firstPreamble-r13 and lastPreamble-r13 for corresponding CE level defined in SIB2?
	-->
	PRACH Preamble
	1, 2
	P

	4
	Check: Does the UE transmit a preamble on PRACH, calculated based on parameters firstPreamble-r13 and lastPreamble-r13 for corresponding CE level defined in SIB2?
	-->
	PRACH Preamble
	1,2 
	P

	5
	The SS transmits Random Access Response with RAPID corresponding to the transmitted Preamble in step 4, including T-CRNTI and not including backoff Indicator sub-header.
	<--
	Random Access Response
	-
	-

	6
	The UE transmits an RRCConnectionRequest message.
	-->
	MAC PDU
	-
	-

	
	Exception: For each PRACH preamble attempt in step7 and step 7A the preamble transmission is repeated for numRepetitionPerPreambleAttempt times configured for corresponding CE level.
	-
	-
	-
	-

	7
	Check: Does the UE transmit a preamble on PRACH using a preamble belonging to same CE level as of step 2?
	-->
	PRACH Preamble
	2, 3
	P

	7A
	Check: Does the UE transmit a preamble on PRACH using a preamble belonging to same CE level as of step 2?
	-->
	PRACH Preamble
	1, 2
	P

	7B
	Check: Does the UE transmit a preamble on PRACH, calculated based on parameters firstPreamble-r13 and lastPreamble-r13 corresponding to the next CE level defined in SIB2?
	-->
	PRACH Preamble
	2, 4
	P

	8
	The SS waits for the UE to repeatedly transmit for preambleTransMax-CE + 1 further PRACH preambles until 2s after step 2 and ignores them.
Note: 2s is the value of T300.
	-
	-
	-
	-

	-
	At the end of this test procedure sequence, the UE is in end state E-UTRA idle (E1) according to TS 36.508 [18].
	-
	-
	-
	-


7.1.2.3a.3.4
Specific message contents

Table 7.1.2.3a.3.4-1: SystemInformationBlockType2 (all steps, table 7.1.2.3a.3.3-1)

	Derivation Path: 36.508 clause 4.4.3.3, Table 4.4.3.3-1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  RadioResourceConfigCommonSIB-DEFAULT ::= SEQUENCE {
	
	
	

	    PRACH-ConfigSIB-v1310-DEFAULT ::= SEQUENCE {
	
	
	

	      rsrp-ThresholdsPrachInfoList-r13 SEQUENCE (SIZE(1..3)) OF {
	
	
	CEmodeA

	        RSRP-Range[1]
	64
	-76 dBm
	

	      }
	
	
	

	      rsrp-ThresholdsPrachInfoList-r13 SEQUENCE (SIZE(1..3)) OF {
	
	
	CEmodeB 

	        RSRP-Range[1]
	64
	-76 dBm
	

	        RSRP-Range[2]
	56
	-84 dBm
	

	        RSRP-Range[3]
	47
	-93 dBm
	

	      }
	
	
	

	    }
	
	
	

	    prach-ParametersListCE-r13 SEQUENCE (SIZE(1..maxCE-Level-r13)) OF SEQUENCE {
	
	
	CEmodeA, CEmodeB

	      prach-StartingSubframe-r13[2]
	sf16
	
	

	      numRepetitionPerPreambleAttempt-r13[2]
	n16
	
	

	  }
	
	
	

	  ue-TimersAndConstants SEQUENCE {
	
	
	

	    t300
	ms2000
	T300
	

	  }
	
	
	

	}
	
	
	


< Start of modified section >
