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7.1.4.10
MAC padding

7.1.4.10.1
Test Purpose (TP)
(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE is to transmit a MAC PDU with padding exceeding 2 bytes }

    then { Padding goes to the end of the MAC PDU }

            }

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE is to transmit a MAC PDU with single-byte padding and there is a data MAC PDU sub-header present }

    then { UE is inserting padding MAC PDU subheader before any other MAC PDU sub-header }

            }

(3)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE is to transmit a MAC PDU with two-byte padding and there is a data MAC PDU sub-header }

    then { UE is inserting two padding MAC PDU subheaders before any other MAC PDU sub-header or one padding MAC PDU subheader as a last MAC PDU subheader }

            }

(4)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE is to transmit a MAC PDU with single-byte padding and there is no data MAC PDU sub-header but a MAC Control element is present }

    then { UE is inserting a padding MAC PDU subheader before any other MAC PDU sub-header }

            }

7.1.4.10.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in TS 36.321, clause 6.1.2.

[TS 36.321 clause 6.1.2]

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 UE 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 UE.
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Figure 6.1.2-3: Example of MAC PDU consisting of MAC header, MAC control elements, MAC SDUs and padding

7.1.4.10.3
Test description

7.1.4.10.3.1
Pre-test conditions

System Simulator:

-
Cell 1

UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].

7.1.4.10.3.2
Test procedure sequence

Table 7.1.4.10.3.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS ignores scheduling requests and does not allocate any uplink grant.
	-
	-
	-
	-

	2
	The SS transmits a MAC PDU with 10 bytes MAC SDU.
	<--
	MAC PDU(AMD PDU)
	-
	-

	3
	The UE transmits a Scheduling Request on PUCCH.
	-
	(SR)
	-
	-

	4
	The SS transmits an uplink grant of size 176 bits. (Note 1)
	<--
	(UL grant)
	-
	-

	5
	Check: Does the UE transmit a MAC PDU with a MAC SDU of length 10 bytes and where the last MAC sub-header has the Extension field ‘E’  set to ‘0’ and the Logical Channel ID field ‘LCID’ set to ‘11111’?
	-->
	MAC PDU (BSR sub-header, MAC SDU sub-header, Padding MAC sub-header (E=’0’, LCID=’11111’),Short BSR, MAC SDU, padding)
	1
	P

	6
	The SS transmits a MAC PDU with 13 bytes MAC SDU.
	<--
	MAC PDU(AMD PDU)
	-
	-

	7
	The UE transmits a Scheduling Request on PUCCH.
	-
	(SR)
	-
	-

	8
	The SS transmits an uplink grant of size 120 bits. (Note 2)
	<--
	(UL grant)
	-
	-

	9
	Check: Does the UE transmit a MAC PDU with a MAC SDU of length 13 bytes and with a padding MAC sub-header, with Extension field ‘E’ is set to ‘1’ and the Logical Channel ID field ‘LCID’ is set to ‘11111’, inserted before the MAC SDU sub-header?
	-->
	MAC PDU (Padding MAC-sub-header (E=’1’, LCID=’11111’), MAC SDU sub-header, MAC SDU)
	2
	P

	10
	The SS transmits a MAC PDU with 10 bytes MAC SDU.
	<--
	MAC PDU (AMD PDU)
	-
	-

	11
	The UE transmits a Scheduling Request on PUCCH.
	-
	(SR)
	-
	-

	12
	The SS transmits an uplink grant of size 120 bits. (Note 3)
	<--
	(UL grant)
	-
	-

	13
	Check: Does the UE transmit a MAC PDU with two padding MAC sub-headers, with Extension field ‘E’ is set to ‘1’ and the Logical Channel ID field ‘LCID’ is set to ‘11111’, inserted before the BSR sub-header and the MAC SDU sub-header Or a MAC PDU with BSR sub-header with Extension field ‘E’ is set to ‘1’ and MAC SDU sub-header (R/R/E/LCID/F/L) inserted before the Padding MAC sub-header?
	-->
	MAC PDU (Padding MAC-sub-header#1 (E=’1’, LCID=’11111’), Padding MAC-sub-header#2 (E=’1’, LCID=’11111’), BSR sub-header, MAC SDU sub-header, BSR, MAC-SDU) 

Or

MAC PDU(BSR sub-header, MAC SDU sub-header, Padding MAC-sub-header(E=’0’, LCID=’11111’), BSR, MAC-SDU)
	3
	P

	14
	The SS transmits a Timing Advance command and does not send any subsequent timing alignments. Start Timer_T1 = Time Alignment timer value on SS.
	<--
	MAC PDU 
(Timing Advance Command) 
	-
	-

	15
	40 to 50 TTI before Timer_T1 expires the SS transmits a MAC PDU containing an RLC AMD PDU.
	<--
	MAC PDU (AMD PDU)
	-
	-

	16
	The SS ignores scheduling requests and waits until the UE transmits a preamble on PRACH.
	-->
	(PRACH preamble)
	-
	-

	17
	The SS transmits a Random Access Response, with an UL Grant of 56-bits. (Note 4)
	<--
	Random Access Response
	-
	-

	18
	The UE transmits a Control sub-header (8-bits) and a C-RNTI MAC Control Element (16-bits).
	-->
	MAC PDU (MAC Control sub-header, Padding MAC sub-header (E=’0’, LCID=’11111’), C-RNTI control element, padding) 

Or

MAC PDU (Padding MAC sub-header , Padding MAC sub-header ,MAC Control sub-header, C-RNTI control element)
	-
	-

	19
	The SS transmits an UL grant of 24 bits.

(Note 5)
	<--
	(UL grant)
	-
	-

	19A
	Check: Does the UE transmit a MAC PDU with a padding MAC sub header with Extension field ‘E’ is set to ‘1’ and ‘LCID’ field set to ‘11111’ (8-bits) inserted before a BSR sub-header (8bits) and a short BSR (8 bits)
	-->
	MAC PDU (Padding MAC-sub-header (E=’1’, LCID=’11111’), BSR sub-header, short BSR)
	4
	P

	20
	The SS transmits an uplink grant enabling UE to transmit loop back PDU.
	<--
	(UL grant)
	-
	-

	21
	The UE transmits Loop back PDU.
	-->
	MAC PDU(AMD PDU) 
	-
	-

	Note 1:
UL grant of 176 bits (ITBS=3, NPRB=3, see TS 36.213 Table 7.1.7.2.1-1) is chosen such that the MAC PDU padding will be larger than 2 bytes. RLC SDU size is 8 bytes, size of AMD PDU header is 2 bytes, size of MAC header is 4 bytes (2 bytes for MAC SDU sub-header using 7-bit LI, 1 byte for BSR sub-header and 1 byte for padding MAC sub-header) and size of Short BSR is 1 byte, equals to 120 bits (15 bytes) and resulting into 56 bits padding.

Note 2:
UL grant of 120 bits (ITBS=0, NPRB=5, see TS 36.213 Table 7.1.7.2.1-1) is chosen such that the MAC PDU padding will be a single byte. RLC SDU size is 11 bytes, size of AMD PDU header is 2 bytes and size of MAC header is 1 byte for MAC SDU sub-header, equals to 112 bits (14 bytes) and resulting into 1 single byte padding.

Note 3:
UL grant of 120 bits (ITBS=0, NPRB=5, see TS 36.213 Table 7.1.7.2.1-1) is chosen such that the MAC PDU padding will be equal to 2 bytes. RLC SDU size is 8 bytes, size of AMD PDU header is 2 bytes, size of MAC header is 4 bytes (1 bytes for MAC SDU sub-header, 1 byte for Short BSR sub-header and 2 bytes for padding MAC sub-header) and size of Short BSR is 1 byte, equals to 120 bits (15 bytes) and resulting no padding at the end of the MAC PDU.

Note 4:
UL grant of 56 bits (ITBS=0, NPRB=3, see TS 36.213 Table 7.1.7.2.1-1) is as 36.321 clause 5.1.4 states that the eNB should not provide a grant smaller than 56 bits in the Random Access Response.

Note 5:
UL grant of 24 bits (ITBS=1, NPRB=1, see TS 36.213 Table 7.1.7.2.1-1) is chosen such that the MAC PDU padding will be equal to a single byte.


7.1.4.10.3.3
Specific Message Contents

None.
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