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	Reason for change:
	1. Since the DL data transmited with CRC error at step 3 and retransmitted with correct CRC at step 5, UE soft combiner implementation should have sufficient retransmissions to be able to successfully decode the data in its soft buffer, perhaps couldn’t transmit a HARQ ACK immediately at step 6.
2. Thus Step 6 probably will take more time to receive HARQ ACK, the timing at step 7 has to be postponed.
3. If RLC AMD PDU with polling field ‘P’ set to ‘1’ at step 32, a conformant UE will initialize a RACH procedure and test case fail because of STATUS PDU.
4. Due to the RACH is triggered by PDCCH order, then UE considers the Contention Resolution successful when NPDCCH scrambled by C-RNTI is detected according to TS36.321 cl.5.1.5.
TS36.321 cl.5.1.5:
-
if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI: 
-
consider this Contention Resolution successful;

-
stop mac-ContentionResolutionTimer;

-
discard the Temporary C-RNTI;
-
if the UE is an NB-IoT UE:

-
the UL grant or DL assignment contained in the PDCCH transmission is valid only for the configured carrier.
-
consider this Random Access procedure successfully completed.

However, in this case, T-CRNTI and C-RTNI are configured with same value, UE side can’t distinguish the subsequent PDCCH transmission scrambled by TC-RNTI or C-RNTI. If UE consider the PDCCH transmission scrambled by TC-RNTI, UE will retransmit msg3 according to to TS36.213 cl.16.5.1. 
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If a Temporary C-RNTI is set by higher layers, the scrambling initialization of NPUSCH corresponding to the Narrowband Random Access Response Grant in Subclause 16.3.3 and any NPUSCH retransmission(s) for the same transport block is by Temporary C-RNTI. Otherwise, the scrambling initialization of NPUSCH corresponding to the Narrowband Random Access Response Grant in Subclause 16.3.3 and any NPUSCH retransmission(s) for the same transport block is by C-RNTI.
Consider above description, the value of T-CRNTI and CRNTI should be different for step 38/39.
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4. Add NOTE 12 to clarify the value of T-CRNTI and CRNTI are different at step 38/39.
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<Start of Changed Section>
22.3.1.2.3
Test description

22.3.1.2.3.1
Pre-test conditions
System Simulator:

-
Ncell 1. 

-
RRC-Connection-Setup-NB (preamble: Table 8.1.5.2.3-1, step 3 [18]) using parameters as specified in Table 22.3.1.2.3.3-1
UE:

None.

Preamble

-
UE is in state NB-IoT UE Attach, Connected Mode, UE Test Loopback Activated (State 2B-NB) configured to return no data in UL according to [18] in Ncell 1.

22.3.1.2.3.2
Test procedure sequence
Table 22.3.1.2.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS transmits a downlink assignment to a C-RNTI different from the C-RNTI assigned to the UE on NPDCCH and transmits in the indicated downlink assignment a RLC PDU in a MAC PDU on NPDSCH.
	<--
	(NPDCCH (unknown C-RNTI))

MAC PDU
	-
	-

	2
	Check: Does the UE send any HARQ ACK on PUCCH?
	-->
	HARQ ACK/NACK
	1
	F

	3
	The SS transmits DCI N1 with Irep=2 resulting in 4 repetitions.

The SS transmits a MAC PDU containing a MAC SDU with a RLC SDU of 38  bytes in an AMD PDU(SN=X+1) with polling field ‘P’ set to ‘1’ and repeats it in the next 3 consecutive TTIs; the SS shall generate a CRC error for each transmission causing the UE to send a NACK
(NOTE 1, 2, 4)
	<--
	NPDCCH (DCI N1 ))

MAC PDU (R/R/E/LCID MAC sub-header (E=’0’, LCID= ‘0011’), 40 bytes MAC SDU)
	-
	-

	4
	Check: Does the UE send HARQ NACK NPDSCH?
	-->
	HARQ NACK
	2
	P

	-
	EXCEPTION: Step 5 shall be repeated till HARQ ACK is received at step 6 (NOTE 11).
	-
	-
	-
	-

	5
	The SS indicates retransmissions on NPDCCH by transmitting DCI N1 with Irep=1 and NDI same as step 3 and transmits the same MAC PDU like step 3.
	
	NPDCCH (DCI N1 ))

MAC PDU (R/R/E/LCID MAC sub-header (E=’0’, LCID= ‘0011’), 40 bytes MAC SDU)
	
	

	-
	EXCEPTION: HARQ NACK from the UE should be allowed at step 6 (NOTE 11).
	-
	-
	-
	-

	6
	Check: Does the UE send HARQ ACK NPDSCH?
	-->
	HARQ ACK
	2
	P

	7
	The SS allocates an UL grant for UE to send the RLC status PDU (NOTE 3)
	-
	-
	-
	-

	8
	Check: Does the UE transmit a MAC PDU containing an RLC STATUS PDU acknowledging the reception of the AMD PDU in step 3?
	-->
	MAC PDU (RLC STATUS PDU (ACK_SN ‘X+2’))
	2
	P

	9
	The SS transmits DCI N1 with Irep=3 resulting in 8 repetitions.

The SS transmits three MAC SDUs each containing a RLC SDU of 18, 19 or 21 bytes in an AMD PDU (SN=X+2 to X+4) with the polling field ‘P’ set to ‘1’ in the last AMD PDU and repeats it in the next 7 consecutive TTIs. (NOTE 1, 2, 5)
	<--
	NPDCCH (DCI N1 ))

MAC PDU (2 x R/R/E/LCID/L MAC sub-header (E=’1’, LCID=‘0011’, F=’0’, L=’11’),  R/R/E/LCID MAC sub-header (E=’0’, LCID=‘0011’), 19 bytes MAC SDU, 19 bytes MAC SDU, 21 bytes MAC SDU
	-
	-

	10
	Check: Does the UE send HARQ ACK NPDSCH?
	-->
	HARQ ACK
	3
	P

	11
	In the third NPDCCH period after the transmission at  step 9 the SS allocates an UL grant for the UE to send the RLC status PDU (NOTE 3)
	-
	-
	-
	-

	12
	Check: Does the UE transmit a MAC PDU containing an RLC STATUS PDU acknowledging the reception of the AMD PDUs in step 5?
	-->
	MAC PDU (RLC STATUS PDU (ACK_SN ‘X+5’))
	3
	P

	13
	The SS transmits DCI N1 with Irep=4 resulting in 16 repetitions.

The SS transmits a MAC PDU containing an RLC SDU in an AMD PDU with polling field ‘P’ set to ‘1’and repeats it in the next 15 consecutive TTIs.
(NOTE 1, 2, 6)
	<--
	NPDCCH (DCI N1 ))

MAC PDU(AMD PDU, 7-byte padding)
	-
	-

	14
	Check: Does the UE send HARQ ACK NPDSCH?
	-->
	HARQ ACK
	4
	P

	15
	In the third NPDCCH period after the transmission at step 13 the SS allocates an UL grant for the UE to send the RLC status PDU (NOTE 3)
	-
	-
	-
	-

	16
	Check: Does the UE transmit an RLC STATUS PDU with ACK_SN field equal to X+6?
	-->
	RLC STATUS PDU (ACK_SN ‘X+6’) 
	4
	P

	17
	The SS transmits DCI N1 with Irep=5 resulting in 32 repetitions.

The SS transmits a MAC PDU containing an RLC SDU in an AMD PDU with polling field ‘P’ set to ‘1’ and repeats it in the next 31 consecutive TTIs.

(NOTE 1, 2, 7)
	<--
	NPDCCH (DCI N1 ))

MACPDU(AMD PDU, one byte padding)
	-
	-

	18
	Check: Does the UE send HARQ ACK NPDSCH?
	-->
	HARQ ACK
	5
	P

	19
	In the third NPDCCH period after the transmission at step 17 the SS allocates an UL grant for the UE to send the RLC status PDU

(NOTE 3)
	-
	-
	-
	-

	20
	Check: Does the UE transmit an RLC STATUS PDU with ACK_SN field equal to X+7?
	-->
	MAC PDU(RLC STATUS PDU (ACK_SN =X+7) )
	5
	P

	21
	The SS transmits a Timing Advance Command without any additional padding (i.e. TBS=16). Start Timer_1 = Time Alignment timer value. The Timing Advance Command indicates a TA index of 31 resulting in no change of timing advance (see TS 36.213 clause 4.2.3)
	<--
	NPDCCH (DCI N1))

MAC Control PDU (Timing Advance)
	-
	-

	22
	Check: Does the UE send HARQ ACK NPDSCH?
	-->
	HARQ ACK
	6
	P

	23
	The SS waits for 39 NPDCCH periods.

(NOTE 8)
	-
	-
	-
	-

	24
	In the 40th NPDCCH period after the transmission at step 21 the SS transmit another Timing Advance MAC PDU (8 bits) with 1-byte padding (i.e. TBS=24).  Restart Timer_1 = Time Alignment timer value 
The Timing Advance Command indicates a TA index of 63 resulting in new timing advance to be applied at step 30.
(NOTE 8)
	<--
	MAC Control Element (Timing Advance) + 1-byte padding
	-
	-

	25
	Check: Does the UE send HARQ ACK NPDSCH?
	-->
	HARQ ACK
	6
	P

	26
	The SS waits for 55 NPDCCH periods.

(NOTE 9)
	-
	-
	-
	-

	27
	In the 56th NPDCCH period after the transmission at step 24 the SS transmits MAC PDU containing one RLC SDU in an AMD PDU with polling field ‘P’ set to ‘1’.

(NOTE 9)
	<--
	MAC PDU(AMD PDU (SN=X+7, P=1))
	-
	-

	28
	Check: Does the UE send HARQ ACK NPDSCH?
	-->
	HARQ ACK
	6
	P

	29
	In the 58th NPDCCH period after the transmission at step 24 the SS allocates an UL grant for UE to send the RLC status PDU.

(NOTE 3)
	-
	-
	-
	-

	30
	Check: Does the UE transmit an RLC STATUS PDU acknowledging the reception of the RLC PDU in step 27 with new Timing Advance?
	-->
	MAC PDU(RLC STATUS PDU (ACK_SN =X+8))
	6
	P

	31
	Wait for timeAlignmentTimer to expire in UE
	-
	-
	
	

	32
	In the 88th NPDCCH period after the transmission at step 21 SS transmits a downlink assignment to C-RNTI assigned to the UE on NPDCCH and transmits in the indicated downlink assignment a RLC PDU with polling field ‘P’ set to ‘0’ in a MAC PDU on NPDSCH.

(NOTE 10)
	<--
	(NPDCCH (C-RNTI))

MAC PDU
	-
	-

	33
	Check: Does the UE send any HARQ ACK on PUCCH?
	-->
	HARQ ACK/NACK
	7
	F

	34
	In the 90th NPDCCH period after the transmission at step 24 the SS allocates an UL grant for the UE.

(NOTE 3)
	-
	-
	-
	-

	35
	Check: Does the UE transmit any UL MAC PDU?
	-->
	MAC PDU
	8
	F

	36
	The SS transmits a NPDCCH order to C-RNTI assigned to the UE on NPDCCH
	<--
	NPDCCH order (sub-carrier index := 13)
	
	

	37
	Check: Does the UE transmit a preamble on NPRACH with RAPID corresponding to subcarrier index provided in step 36?
	-->
	NPRACH Preamble
	9
	P

	38
	The SS transmits a MAC PDU addressed to UE RA-RNTI, containing a matching RAPID. 

(NOTE 12)
	<--
	Random Access Response
	
	

	39
	C-RNTI based contention resolution happens and causes the UE to be UL synchronised again. 

(NOTE 12)
	-
	-
	
	

	NOTE 1:
RLC SDU with size n contains a DLInformationTransfer-NB with ESM_DATA_TRANSPORT:
18 or 26
bits 
DLInformationTransfer-NB(PER encode: ‘0000000000’B + 8 bits ( length of  DedicatedInfoNAS <= 127 bytes ) or 16 bits length ( 128 bytes <= length of DedicatedInfoNAS < 16383 bytes ))
1/2 byte
Protocol discriminator ( SECURITY PROTECTED NAS MESSAGE )
1/2 byte
Security header type ( SECURITY PROTECTED NAS MESSAGE )
4 bytes
Message authentication code ( SECURITY PROTECTED NAS MESSAGE )
1 byte

Sequence number  ( SECURITY PROTECTED NAS MESSAGE )
1/2 byte
Protocol discriminator ( ESM_DATA_TRANSPORT )
1/2 byte
EPS bearer identity ( ESM_DATA_TRANSPORT )
1 byte

Procedure transaction identity ( ESM_DATA_TRANSPORT )
1 byte

ESM data transport message identity ( ESM_DATA_TRANSPORT )
2 bytes
length indicator of the user data container ( ESM_DATA_TRANSPORT )
N bytes
User data container contents ( UL RLC SDU )
6 bits

Aligned bits ( PER encode )
n = N+14 or  N+15 bytes

DL RLC SDU

NOTE 2:
The RLC SQN X is the last SQN used on SRB1bis before start of the test sequence.

NOTE 3:
NPDCCH period is 64ms according to TS 36.508 Table 8.1.6.3-3 [18]. 

NOTE 4:
MAC PDU at step 3 and 5:
1 byte

R/R/E/LCID MAC SDU sub-header
40 bytes
MAC SDU containing RLC AMD PDU (2 bytes AMD header, 38 bytes RLC SDU)
( TBS= 328 (ISF=1, ITBS=10)

NOTE 5:
MAC PDU at step 9:
4 bytes
2 x R/R/E/LCID/L MAC SDU sub-header
1 byte

R/R/E/LCID MAC SDU sub-header
18 bytes
MAC SDU containing RLC AMD PDU (2 bytes AMD header, 16 bytes RLC SDU) 
19 bytes
MAC SDU containing RLC AMD PDU (2 bytes AMD header, 17 bytes RLC SDU) 
21 bytes
MAC SDU containing RLC AMD PDU (2 bytes AMD header, 19 bytes RLC SDU)
( TBS= 504 (ISF=2, ITBS=10)

NOTE 6:
MAC PDU at step 13:
2 bytes
R/R/E/LCID/L MAC SDU sub-header
1 byte

R/F2/E/LCID padding sub-header
18 bytes
MAC SDU containing RLC AMD PDU (2 bytes AMD header, 16 bytes RLC SDU)
7 bytes
padding
( TBS= 224 (ISF=1, ITBS=7)

NOTE 7:
MAC PDU at step 17:
1 byte

R/F2/E/LCID padding sub-header
1 byte

R/R/E/LCID MAC SDU sub-header
16 bytes
MAC SDU containing RLC AMD PDU (2 bytes AMD header, 14 bytes RLC SDU)
( TBS= 144 (ISF=0, ITBS=10)

NOTE 8:
With an NPDCCH period of 64ms 40 NPDCCH periods are 2.56s i.e. the transmission at step 23 happens at about 50% of Timer_1 expiry (5.12s).

NOTE 9:
With an NPDCCH period of 64ms 56 NPDCCH periods are 3.584s i.e. the transmission at step 27 happens at about 70% of Timer_1 expiry (5.12s).

NOTE 10:
With an NPDCCH period of 64ms 88 NPDCCH periods are 5.632s corresponding to Timer_1 + 10%
NOTE 11:
UE soft combiner implementation should have sufficient retransmissions to be able to successfully decode the data in its soft buffer.
NOTE 12:
The value of T-CRNTI and CRNTI are different at step 38/39.


<End of Changed Section>
