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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 two bytes }
       then { UE is adding padding at 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 with single-byte padding and there is a data MAC PDU subheader present}
      then { UE is inserting a padding MAC PDU subheader before the first Data MAC PDU subheader }
        }

(3)

with { UE in E-UTRA RRC_CONNECTED state }
 ensure that {
  
when { UE is to transmit a MAC PDU with with two-byte padding and there is a data MAC PDU subheader and a BSR header present }
      then { UE is inserting two padding MAC PDU subheaders before the first Data 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 subheaders, but a MAC Control element present }
     
 then { UE is inserting a padding MAC PDU subheader before the last Control MAC PDU subheader }
           }

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 but cannot be achieved by padding at the end of 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, one or two MAC PDU sub-headers corresponding to padding are inserted before the first MAC PDU subheader corresponding to a MAC SDU; or if such subheader is not present, before the last MAC PDU subheader corresponding to a MAC control element.

A maximum of one MAC PDU can be transmitted per TB per UE. 
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Figure 6.1.2-3: 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 (FDD or TDD).

UE:

None.

Preamble 

-
The generic procedure to get UE in test state Loopback Activated (State 4) according to TS 36.508 clause 4.5 is executed, with all the parameters as specified in the procedure except for the MAC configuration setting as specified in table 7.1.4.10.3.1-1. 
Table 7.1.4.10.3.1-1: MAC Configuration Settings

	Parameter
	Value

	periodicBSR-Timer
	Infinity



7.1.4.10.3.1
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 containing an RLC AMD PDU of size 8 bytes. 
	<--
	MAC PDU (AMD PDU)
	-
	-

	4
	SS waits [10 TTIs]. (Note 5)
	-
	-
	-
	-

	5
	The SS transmits an uplink grant of size 152 bits. (Note 1)
	<--
	(UL grant)
	-
	-

	6
	Check: Does UE transmit a MAC PDU with a MAC SDU of length 8 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 (MAC SDU sub-header (L=8 bytes), Padding MAC sub-header (E=’0’, LCID=’11111’), BSR, MAC SDU, padding)
	1
	P

	
	
	
	
	
	

	
	
	
	
	
	

	7
	The SS transmits a MAC PDU containing an RLC AMD PDU of size 10 bytes. 
	<--
	MAC PDU (AMD PDU)
	-
	-

	8
	SS waits [10 TTIs]. (Note 5)
	-
	-
	-
	-

	9
	The SS transmits an uplink grant of size 120 bits. (Note 2)
	<--
	(UL grant)
	-
	-

	10
	Check: Does UE transmit a MAC PDU with a MAC SDU of length 10 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 (L=10 bytes), MAC SDU)
	2
	P

	
	
	
	
	
	

	
	
	
	
	
	

	11
	The SS transmits a MAC PDU containing an RLC AMD PDU of size 5 bytes.
	<--
	MAC PDU (AMD PDU)
	-
	-

	12
	SS waits [10 TTIs]. (Note 5)
	-
	-
	-
	-

	13
	The SS transmits an uplink grant of size 120 bits. (Note 3)
	<--
	(UL grant)
	-
	-

	14
	Check: Does UE transmit a MAC PDU with two padding MAC sub-header, with Extension field ‘E’ is set to ‘1’ and the Logical Channel ID field ‘LCID’ is set to ‘11111’, inserted after the BSR sub-header, but before the MAC SDU sub-header?   
	-->
	MAC PDU (BSR sub-header, Padding MAC-sub-header#1 (E=’1’, LCID=’11111’), Padding MAC-sub-header#2 (E=’1’, LCID=’11111’), MAC SDU sub-header (L=5 bytes), BSR, MAC-SDU)
	3
	P

	15
	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) 
	-
	-

	16
	The SS waits until Timer_T1 expires and then transmit a MAC PDU containing an RLC AMD PDU with polling enabled
	<--
	MAC PDU (AMD PDU (P=1))
	-
	-

	17
	The UE transmit a preamble on PRACH? 
	-->
	(PRACH preamble)
	-
	-

	18
	SS transmits a Random Access Response, with an UL Grant of 32-bits.
(Note 4).
	<--
	Random Access Response
	
	

	19
	Check: Does 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 MAC Control sub-header (8-bits) and a C-RNTI MAC Control Element (16-bits) 
	-->
	MAC PDU (Padding MAC-sub-header#1 (E=’1’, LCID=’11111’), MAC Control sub-header, C-RNTI control element)


	4
	P

	20
	The SS transmits a MAC PDU with a UE Contention Resolution Identity Control Element.
	<--
	MAC PDU (UE Contention Resolution Identity)
	-
	-

	21
	The SS transmits an uplink grant enabling UE to transmit a RLC STATUS PDU.
	<--
	(UL grant)
	-
	-

	22
	UE transmits an RLC STATUS PDU.
	-->
	MAC PDU (RLC STATUS PDU)
	-
	-

	Note 1: 
UL grant of 152 bits (ITBS=0, NPRB=6, 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 3 bytes (2 bytes for MAC SDU sub-header using 7-bit LI and 1 byte for BSR sub-header) and size of Short BSR is 1 byte, equals to 112 bits (14 bytes) and resulting into 40 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 10 bytes, size of AMD PDU header is 2 bytes and size of MAC header is 2 bytes for MAC SDU sub-header (using 7-bit LI), 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 5 bytes, size of AMD PDU header is 2 bytes, size of MAC header is 3 bytes (2 bytes for MAC SDU sub-header using 7-bit LI and 1 byte for BSR sub-header) and size of Long BSR is 3 bytes, equals to 104 bits (13 bytes) and resulting into two-bytes padding.

Note 4: 
UL grant of 32 bits (ITBS=0, NPRB=2, see TS 36.213 Table 7.1.7.2.1-1) is chosen such that the MAC PDU padding will be equal a single byte. 
Note 5: 
The wait time is specified to ensure that the UE is ready to loop back the data when the grant is received.








	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


7.1.4.10.4
Specific Message Contents

None.
<End of modified section>

<Start of next modified section>

7.1.4.13
MAC PDU header handling


7.1.4.13.1
Test Purpose (TP) 


(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE has a MAC SDU to be transmitted that is smaller than 128 bytes }

    then { UE sets F field to 0 }

      } 

(2)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE has a MAC SDU to be transmitted that is larger than 128 bytes }

    then { UE sets F field to 1}

      } 

(3)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE inserts  a R/R/E/LCID field in the MAC header and there are subsequent R/R/E/LCID field to be inserted }
    then { UE sets E field to 1 }

      }

(4)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE inserts a R/R/E/LCID field in the MAC header and a MAC SDU or a MAC control element starts at the next byte }

    then { UE sets E field to 0}

      }

(5)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE inserts the last MAC sub-header in the MAC PDU }
    then { UE inserts a MAC sub-header consisting solely of the four header fields R/R/E/LCID }

      }

(6)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE inserts padding atteh end of a MAC PDU }

    then { UU inserts the last MAC sub-header as a padding MAC sub-header consisting solely of the four header fields R/R/E/LCID with LCID set to Padding }

      }

7.1.4.13.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.321 clause 6.1.2 and 6.2.1.

[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 sub-headers; each subheader corresponding to either a MAC SDU, a MAC control element or padding. 

A MAC PDU subheader consists of the six header fields R/R/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 sub-headers for fixed sized MAC control elements consist solely of the four header fields R/R/E/LCID. It follows that a MAC PDU subheader corresponding to padding consists of the four header fields R/R/E/LCID.
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Figure 6.1.2-1: R/R/E/LCID/F/L MAC subheader
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Figure 6.1.2-2: R/R/E/LCID MAC subheader

MAC PDU sub-headers 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 but cannot be achieved by padding at the end of 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, one or two MAC PDU sub-headers corresponding to padding are inserted before the first MAC PDU subheader corresponding to a MAC SDU; or if such subheader is not present, before the last MAC PDU subheader corresponding to a MAC control element.

A maximum of one MAC PDU can be transmitted per TB per UE. 
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Figure 6.1.2-3: 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 and 6.2.1-2 for the DL and UL-SCH respectively. There is one LCID field for each MAC SDU, MAC control element or padding included in the MAC PDU. The LCID field size is 5 bits;

-
L: The Length field indicates the length of the corresponding MAC SDU or MAC control element in bytes. There is one L field per MAC PDU subheader except for the last subheader and sub-headers corresponding to fixed-sized MAC control elements. The size of the L field is indicated by the F 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 sub-headers corresponding to fixed-sized MAC control elements. The size of the F field is 1 bit. If the size of the MAC SDU or MAC control element is less than 128 bytes, the UE shall set the value of the F field to 0, otherwise the UE shall set it to 1;

-
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/R/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 bits.

The MAC header and sub-headers are octet aligned.

…

Table 6.2.1-2 Values of LCID for UL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-11001
	Reserved

	11010
	Power Headroom Report

	11011
	C-RNTI

	11100
	Truncated BSR

	11101
	Short BSR

	11110
	Long BSR

	11111
	Padding



	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Table 6.2.1-3 Values of F field:

	Index
	Size of Length field (in bits)

	0
	7

	1
	15




7.1.4.13.3
Test description
7.1.4.13.3.1
Pre-test conditions

System Simulator 

-
Cell 1 (FDD or TDD).

UE
None.

Preamble 

-
The generic procedure to get UE in test state Loopback Activated (State 4) according to TS 36.508 clause 4.5 is executed, with all the parameters as specified in the procedure with one default EPS bearer established on Logical Channel ‘1’.

7.1.4.13.3.2
Test procedure sequence

Table 7.1.4.13.3.2-1: 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
	SS transmits a MAC PDU containing an MAC SDU of size 127 bytes (RLC SDU of size 125 bytes + AMD PDU header 2 bytes) with the Logical Channel ID field ‘LCID’ set to ‘00001’, Format field ‘F’ set to ‘0’ and Length field ‘L’ set to ‘127’ in the associated MAC SDU sub-header. 
	<--
	MAC PDU (MAC sub-header ( LCID=’00001’, F=’0’, L=’127’), AMD PDU) 
	-
	-

	3
	The SS transmits an uplink grant of size 1064 bits. (Note 1)
	<--
	(UL grant)
	-
	-

	4
	Check: Does UE transmit a MAC  PDU with a MAC SDU sub-header with  Logical Channel ID field ‘LCID’ set to ‘00001’, Format field ‘F’ set to ‘0’ and Lenth field ‘L’ set to ‘127’?
	-->
	MAC PDU (MAC sub-header ( LCID=’00001’, F=’0’, L=’127’ bytes), AMD PDU) 
	1
	P

	
	
	
	
	
	

	
	
	
	
	
	

	5
	SS transmits a MAC PDU containing an MAC SDU of size 129 bytes (RLC SDU of 127 bytes + AMD PDU header 2 bytes) with the Logical Channel ID field ‘LCID’ set to ‘00001’, Format field ‘F’ set to ‘1’ and Length field ‘L’ set to ‘129’ in the associated MAC SDU sub-header. 
	<--
	MAC PDU (MAC sub-header (LCID=’00001’, F=’1’, L=’129’), AMD PDU)

	-
	-

	6
	The SS transmits an uplink grant of size 1096 bits. (Note 2)
	<--
	(UL grant)
	-
	-

	7
	Check: Does the UE transmit a MAC PDU with a MAC SDU sub-header with Format field ‘F’ set to ‘1’ and Logical Channel ID field ‘LCID’ set to ‘00001’?
	-->
	MAC PDU (MAC sub-header (LCID=’00001’, F=’1’, L=’129’), AMD PDU) 
	2
	P

	8
	SS transmits an RLC STATUS PDU to acknowledge correctly received data
	<--
	RLC STATUS PDU (ACK_SN=2)
	-
	-

	9
	SS  transmits a MAC PDU containing two MAC SDUs, the first containing a 8 byte RLC SDU and the second containing s 7 byte RLC SDU. 
	<--
	MAC PDU (MAC sub-header (E=’1’, LCID=’00001’, F=’0’, L=’8’), MAC sub-header (E=’0’, LCID=’00001’, F=’0’), AMD PDU, AMD PDU)

	-
	-

	10
	The SS transmits an uplink grant of size 176 bits. (Note 3)
	<--
	(UL grant)
	-
	-

	11
	Check: Does the UE return a MAC PDU of length 176 bits containing two MAC sub-headers where the first has the Expansion bit ‘E’ set to ‘1’ and including a Length field set to ‘8’ or ‘7’ bytes; and the second has the Expansion bit ‘E’ set to ‘0’ and not including any Length field?
	-->
	MAC PDU (MAC sub-header (E=’1’, L=’8’ or L=’7’), MAC sub-header (E=’0’, no Length field present), AMD PDU, AMD PDU)
	3,4,5
	P

	12
	SS transmits an RLC STATUS PDU to acknowledge correctly received data
	<--
	RLC STATUS PDU (ACK_SN=4)
	-
	-

	13
	SS  transmits a MAC PDU containing two MAC SDUs, the first containing a 8 byte RLC SDU and the second containing s 7 byte RLC SDU. 
	<--
	MAC PDU (MAC sub-header (E=’1’, LCID=’00001’, F=’0’, L=’8’), MAC sub-header (E=’1’, LCID=’00001’, F=’0’, L=’7’), padding MAC sub-header (E=’0’, LCID=’11111’), AMD PDU, AMD PDU, padding)

	-
	-

	14
	The SS transmits an uplink grant of size 224 bits. (Note 4)
	<--
	(UL grant)
	-
	-

	15
	Check: Does the UE return a MAC PDU of length 224 bits containing three MAC sub-headers where the first has the Expansion bit ‘E’ set to ‘1’ and including a Length field set to ‘8’ or ‘7’ bytes; the second has the Expansion bit ‘E’ set to ‘1’ and including a Length field set to ‘8’ or ‘7’ bytes; and the third has the Expansion bit ‘E’ set to ‘0’ and the LCID field set to ‘11111’?
	-->
	MAC PDU (MAC sub-header (E=’1’, LCID=’00001’, F=’0’, L=’8’ or ‘7’), MAC sub-header (E=’1’, LCID=’00001’, F=’0’, L=’7’ or ‘8’), Long BSR MAC sub-header (E=’1’, LCID=’11110’, F=’0’, L=’7’ or ‘8’), padding MAC sub-header (E=’0’, LCID=’11111’), AMD PDU, AMD PDU, Long BSR, padding)
	3,4,6
	P

	Note 1. 

UL grant of 1064 bits (ITBS=17, NPRB=3, TS 36.213 Table 7.1.7.2.1-1) is chosen to enable UE to transmit a RLC SDU of size 127 bytes in a MAC PDU (127 bytes RLC SDU size + 2 bytes AMD PDU header +  2 bytes MAC header (7 bit LI) = 131 bytes = 1048 bits < 1064 bits)
Note 2. 

UL grant of 1096 bits (ITBS=9, NPRB=7, TS 36.213 Table 7.1.7.2.1-1) is chosen to enable UE to transmit a RLC SDU of size 129 bytes in a MAC PDU (129 bytes RLC SDU size + 2 bytes AMD PDU header +  3 bytes MAC header (15 bit LI) = 134 bytes = 1072 bits < 1096 bits)
Note 3. 

UL grant of 176 bits (ITBS=1, NPRB=5, TS 36.213 Table 7.1.7.2.1-1) is chosen to enable UE to transmit two RLC SDUs of size 8 and 7 bytes in a MAC PDU (8 bytes RLC SDU + 2 bytes AMD PDU header +  7 bytes RLC SDU + 2 bytes MAC sub-header (7 bit LI) + one byte MAC sub-header (R/R/E/LCID) = 22 bytes = 176 bits)
Note 4. 

UL grant of 224 bits (ITBS=5, NPRB=5, TS 36.213 Table 7.1.7.2.1-1) is chosen to enable UE to transmit two RLC SDUs of size 8 and 7 bytes in a MAC PDU (8 bytes RLC SDU + 2 bytes AMD PDU header  + 7 bytes RLC SDU + 2 byte padding + 3 byte Long BSR + 2 x 2 bytes MAC sub-header (7 bit LI) + one byte BSR header + one byte padding MAC sub-header (R/R/E/LCID) = 28 bytes = 224 bits)


7.1.4.13.4
Specific Message Contents

None.

<End of modified section>
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