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22.3.1.2
NB-IoT / Correct Handling of DL MAC PDU/Assignment/HARQ process / TimeAlignmentTimer expiry

22.3.1.2.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives downlink assignment on the NPDCCH with a C-RNTI unknown by the UE and data is available in the associated subframe }

    then { UE does not send any HARQ feedback on the HARQ process }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives downlink assignment on the NPDCCH for the UE’s C-RNTI and receives a MAC PDU containing an single AMD PDU with no padding in the associated TTI in repetitions as per DL_REPETITION_NUMBER }

    then { UE sends a HARQ feedback }

            }

(3)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE receives a MAC PDU containing multiple MAC SDUs each containing an AMD PDU and no padding }

    then { UE successfully decodes the MAC PDU and forwards the AMD PDUs to higher layer }
            }

(4)

with { UE in E-UTRA RRC_CONNECTED state }
ensure that {

   when{ UE is receiving RLC PDUs in MAC PDUs with padding greater than 2 bytes }

    then { UE acknowledges reception of the RLC PDUs }

            }

(5)

with { UE in E-UTRA RRC_CONNECTED state }
ensure that {

  when { UE is receiving RLC PDUs in MAC PDUs with padding equal to or less than 2 bytes }

    then { UE acknowledges reception of the RLC PDUs }

            }

(6)

with { UE in E-UTRA RRC_CONNECTED state }
ensure that {

  when { SS is transmitting a MAC control Timing Advance PDU with padding equal to or less than 2 bytes and no Data MAC PDU sub-headers followed by transmitting a RLC PDU }

    then { UE acknowledges reception of the RLC PDU using the new Timing Advance }

            }

(7)

with { UE in E-UTRA RRC_CONNECTED state and timeAlignmentTimer has expired }

ensure that {

  when { SS sends downlink assignment on the NPDCCH with a C-RNTI assigned to UE and data is available in the associated subframe }

    then { UE does not send any HARQ feedback on the HARQ process }

            }

(8)

with { UE in E-UTRA RRC_CONNECTED state and timeAlignmentTimer has expired }

ensure that {

  when { SS sends uplink grant on the NPDCCH with a C-RNTI assigned to UE }

    then { UE does not send any MAC PDU }

            }

(9)

with { UE in E-UTRA RRC_CONNECTED state and timeAlignmentTimer has expired }

 ensure that {

   when { SS sends NPDCCH order to the C-RNTI assigned to UE }

     then { UE sends a prach preamble given in the NPDCCH Order }

             }
22.3.1.2.2
Conformance requirements
References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.321 clauses: 5.3.1, 5.3.2.1, 5.3.2.2., 6.1.2 & 6.2.1 

[TS 36.321, clause 5.1.2]

-
else, for NB-IoT, if ra-PreambleIndex (Random Access Preamble) and PRACH resource have been explicitly signalled:

-
the PRACH resource is that explicitly signalled;
-
if the ra-PreambleIndex signalled is not 000000:

-
the Random Access Preamble is set to nprach-SubcarrierOffset + (ra-PreambleIndex modulo nprach-NumSubcarriers), where nprach-SubcarrierOffset and nprach-NumSubcarriers are parameters in the currently used PRACH resource.

[TS 36.321, clause 5.1.4]

For NB-IoT UEs, the RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:

RA-RNTI=1+ floor(SFN_id/4)
where SFN_id is the index of the first radio frame of the specified PRACH.
The MAC entity may stop monitoring for Random Access Response(s) after successful reception of a Random Access Response containing Random Access Preamble identifiers that matches the transmitted Random Access Preamble.

-
If a downlink assignment for this TTI has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded, the MAC entity shall regardless of the possible occurrence of a measurement gap or a Sidelink Discovery Gap for Transmission or a Sidelink Discovery Gap for Reception:

-
if the Random Access Response contains a Backoff Indicator subheader:

-
set the backoff parameter value as indicated by the BI field of the Backoff Indicator subheader and Table 7.2-1, except for NB-IoT where the value from Table 7.2-2 is used.

-
else, set the backoff parameter value to 0 ms.

-
if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble (see subclause 5.1.3), the MAC entity shall:

-
consider this Random Access Response reception successful and apply the following actions for the serving cell where the Random Access Preamble was transmitted:
-
process the received Timing Advance Command (see subclause 5.2);

-
indicate the preambleInitialReceivedTargetPower and the amount of power ramping applied to the latest preamble transmission to lower layers (i.e., (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep);

-
process the received UL grant value and indicate it to the lower layers;

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

-
consider the Random Access procedure successfully completed.

 [TS 36.321, clause 5.3.1]

Downlink assignments transmitted on the PDCCH indicate if there is a transmission on a DL-SCH for a particular MAC entity and provide the relevant HARQ information.

When the MAC entity has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the MAC entity shall for each TTI during which it monitors PDCCH and for each Serving Cell:

-
if a downlink assignment for this TTI and this Serving Cell has been received on the PDCCH for the MAC entity’s C-RNTI, or Temporary C‑RNTI:

-
if this is the first downlink assignment for this Temporary C-RNTI:

-
consider the NDI to have been toggled.

-
if the downlink assignment is for the MAC entity’s C-RNTI and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity’s Semi-Persistent Scheduling C-RNTI or a configured downlink assignment:

-
consider the NDI to have been toggled regardless of the value of the NDI.

-
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.

[TS 36.321, clause 5.3.2.1]

There is one HARQ entity at the MAC entity for each Serving Cell which maintains a number of parallel HARQ processes. Each HARQ process is associated with a HARQ process identifier. The HARQ entity directs HARQ information and associated TBs received on the DL-SCH to the corresponding HARQ processes (see subclause 5.3.2.2).

The number of DL HARQ processes per HARQ entity is specified in [2], clause 7.

When the physical layer is configured for downlink spatial multiplexing [2], one or two TBs are expected per TTI and they are associated with the same HARQ process. Otherwise, one TB is expected per TTI.

For NB-IoT UEs or BL UEs or UEs in enhanced coverage, the parameter DL_REPETITION_NUMBER provides the number of transmissions repeated in a bundle. For each bundle, DL_REPETITION_NUMBER is set to a value provided by lower layers. Within a bundle, after the initial (re)transmission, DL_REPETITION_NUMBER-1 HARQ retransmissions follow. The HARQ feedback is transmitted for the bundle and a downlink assignment corresponding to a new transmission or a retransmission of the bundle is received after the last repetition of the bundle. A retransmission of a bundle is also a bundle.
In addition to the broadcast HARQ process, NB-IoT has one DL HARQ process.
The MAC entity shall:

-
If a downlink assignment has been indicated for this TTI:

-
allocate the TB(s) received from the physical layer and the associated HARQ information to the HARQ process indicated by the associated HARQ information.

-
If a downlink assignment has been indicated for the broadcast HARQ process:

-
allocate the received TB to the broadcast HARQ process.

NOTE:
In case of BCCH and BR-BCCH a dedicated broadcast HARQ process is used.

[TS 36.321, clause 5.3.2.2]

For each TTI where a transmission takes place for the HARQ process, one or two (in case of downlink spatial multiplexing) TBs and the associated HARQ information are received from the HARQ entity.

For each received TB and associated HARQ information, the HARQ process shall:

-
if the NDI, when provided, has been toggled compared to the value of the previous received transmission corresponding to this TB; or

-
if the HARQ process is equal to the broadcast process and if this is the first received transmission for the TB according to the system information schedule indicated by RRC; or

-
if this is the very first received transmission for this TB (i.e. there is no previous NDI for this TB):

-
consider this transmission to be a new transmission.
-
else:

-
consider this transmission to be a retransmission.

The MAC entity then shall:

-
if this is a new transmission:

-
attempt to decode the received data.

-
else if this is a retransmission:

-
if the data for this TB has not yet been successfully decoded:

-
combine the received data with the data currently in the soft buffer for this TB and attempt to decode the combined data.

-
if the data which the MAC entity attempted to decode was successfully decoded for this TB; or

-
if the data for this TB was successfully decoded before:

-
if the HARQ process is equal to the broadcast process:

-
deliver the decoded MAC PDU to upper layers.

-
else if this is the first successful decoding of the data for this TB:

-
deliver the decoded MAC PDU to the disassembly and demultiplexing entity.

-
generate a positive acknowledgement (ACK) of the data in this TB.

-
else:

-
replace the data in the soft buffer for this TB with the data which the MAC entity attempted to decode.

-
generate a negative acknowledgement (NACK) of the data in this TB.

-
if the HARQ process is associated with a transmission indicated with a Temporary C-RNTI and the Contention Resolution is not yet successful (see subclause 5.1.5); or

-
if the HARQ process is equal to the broadcast process; or

-
if the timeAlignmentTimer, associated with the TAG containing the serving cell on which the HARQ feedback is to be transmitted, is stopped or expired:

-
do not indicate the generated positive or negative acknowledgement to the physical layer.

-
else:

-
indicate the generated positive or negative acknowledgement for this TB to the physical layer.

The MAC entity shall ignore NDI received in all downlink assignments on PDCCH for its Temporary C-RNTI when determining if NDI on PDCCH for its C-RNTI has been toggled compared to the value in the previous transmission.

NOTE:
When the MAC entity is configured with more than one serving cell, UE behaviours for storing data to the soft buffer is specified in [2].

NOTE:
If the MAC entity receives a retransmission with a TB size different from the last valid TB size signalled for this TB, the UE behaviour is left up to UE implementation.

[TS 36.321, clause 6.1.2]

A MAC PDU consists of a MAC header, zero or more MAC Service Data Units (MAC SDU), zero, or more MAC control elements, and optionally padding; as described in Figure 6.1.2-3. 

Both the MAC header and the MAC SDUs are of variable sizes.

A MAC PDU header consists of one or more MAC PDU subheaders; each subheader corresponds to either a MAC SDU, a MAC control element or padding. 

A MAC PDU subheader consists of the five or six header fields R/F2/E/LCID/(F)/L but for the last subheader in the MAC PDU and for fixed sized MAC control elements. The last subheader in the MAC PDU and subheaders for fixed sized MAC control elements consist solely of the four header fields R/F2/E/LCID. A MAC PDU subheader corresponding to padding consists of the four header fields R/F2/E/LCID.
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Figure 6.1.2-1: R/F2/E/LCID/F/L MAC subheader
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Figure 6.1.2-1a: R/F2/E/LCID/L MAC subheader


[image: image3.emf]LCID R

R/F2/E/LCID sub-header

F2 E Oct 1


Figure 6.1.2-2: R/F2/E/LCID MAC subheader

MAC PDU subheaders have the same order as the corresponding MAC SDUs, MAC control elements and padding.

MAC control elements are always placed before any MAC SDU.

Padding occurs at the end of the MAC PDU, except when single-byte or two-byte padding is required. Padding may have any value and the MAC entity shall ignore it. When padding is performed at the end of the MAC PDU, zero or more padding bytes are allowed.

When single-byte or two-byte padding is required, one or two MAC PDU subheaders corresponding to padding are placed at the beginning of the MAC PDU before any other MAC PDU subheader.

A maximum of one MAC PDU can be transmitted per TB per MAC entity. A maximum of one MCH MAC PDU can be transmitted per TTI.
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Figure 6.1.2-3: Example of MAC PDU consisting of MAC header, MAC control elements, MAC SDUs and padding

[TS 36.321, clause 6.2.1]

The MAC header is of variable size and consists of the following fields:

-
LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC control element or padding as described in tables 6.2.1-1, 6.2.1-2 and 6.2.1-4 for the DL-SCH, UL-SCH and MCH respectively. There is one LCID field for each MAC SDU, MAC control element or padding included in the MAC PDU. In addition to that, one or two additional LCID fields are included in the MAC PDU, when single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU. A UE of Category 0 [12] shall indicate CCCH using LCID "01011", otherwise the UE shall indicate CCCH using LCID "00000". The LCID field size is 5 bits;

-
L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC control element in bytes. There is one L field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements. The size of the L field is indicated by the F field and F2 field;

-
F: The Format field indicates the size of the Length field as indicated in table 6.2.1-3. There is one F field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements and except for when F2 is set to 1. The size of the F field is 1 bit. If the F field is included; if the size of the MAC SDU or variable-sized MAC control element is less than 128 bytes, the value of the F field is set to 0, otherwise it is set to 1; 

-
F2: The Format2 field indicates the size of the Length field as indicated in table 6.2.1-3. There is one F2 field per MAC PDU subheader. The size of the F2 field is 1 bit. If the size of the MAC SDU or variable-sized MAC control element is larger than 32767 bytes, and if the corresponding subheader is not the last subheader, the value of the F2 field is set to 1, otherwise it is set to 0.

-
E: The Extension field is a flag indicating if more fields are present in the MAC header or not. The E field is set to "1" to indicate another set of at least R/F2/E/LCID fields. The E field is set to "0" to indicate that either a MAC SDU, a MAC control element or padding starts at the next byte;

-
R: Reserved bit, set to "0".

The MAC header and subheaders are octet aligned.

Table 6.2.1-1: Values of LCID for DL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-10111
	Reserved

	11000
	Activation/Deactivation (4 octets)

	11001
	SC-MCCH, SC-MTCH (see note)

	11010
	Long DRX Command

	11011
	Activation/Deactivation (1 octet)

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance Command

	11110
	DRX Command

	11111
	Padding

	NOTE:
Both SC-MCCH and SC-MTCH cannot be multiplexed with other logical channels in the same MAC PDU except for Padding.


For NB-IoT only the following LCID values for DL-SCH are applicable: CCCH, Identity of the logical channel, UE Contention Resolution Identity, Timing Advance Command, DRX Command and Padding.

Table 6.2.1-2: Values of LCID for UL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011
	CCCH

	01100-10101
	Reserved

	10110
	Truncated Sidelink BSR

	10111
	Sidelink BSR

	11000
	Dual Connectivity Power Headroom Report

	11001
	Extended Power Headroom Report

	11010
	Power Headroom Report

	11011
	C-RNTI

	11100
	Truncated BSR

	11101
	Short BSR

	11110
	Long BSR

	11111
	Padding


For NB-IoT only the following LCID values for UL-SCH are applicable: CCCH (LCID "00000"), Identity of the logical channel, C-RNTI, Short BSR and Padding.

Table 6.2.1-3: Values of F and F2 fields

	Index of F2
	Index of F
	Size of Length field (in bits)

	0
	0
	7

	
	1
	15

	1
	-
	16


Table 6.2.1-4: Values of LCID for MCH

	Index
	LCID values

	00000
	MCCH (see note)

	00001-11100
	MTCH

	11101
	Reserved

	11110
	MCH Scheduling Information or Extended MCH Scheduling Information

	11111
	Padding

	NOTE:
If there is no MCCH on MCH, an MTCH could use this value.


22.3.1.2.3
Test description

22.3.1.2.3.1
Pre-test conditions
System Simulator:

-
Ncell 1. 

-
RRCConnectionSetup-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

	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)
	
	

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

	7
	In the third NPDCCH period after the initial transmission at step 3the 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 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
	<--
	Random Access Response
	
	

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

	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%


22.3.1.2.3.3
Specific message contents

Table 22.3.1.2.3.3-1: RRCConnectionSetup-NB
	Derivation path: 36.508 table 8.1.6.1-14

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionSetup-NB ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionSetup-r13 SEQUENCE {
	
	
	

	        radioResourceConfigDedicated-r13 SEQUENCE {
	
	
	

	          mac-MainConfig-r13 CHOICE {
	
	
	

	            explicitValue-r13 SEQUENCE {
	
	
	

	              timeAlignmentTimerDedicated-r13
	sf5120
	needs to be long enough to ensure time alignment timer not to time out before step 20
	

	            }
	
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
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