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Discussion 
1 Introduction/Discussion/Suggestion
Last meeting contributions were discussed on MAC padding [1][2]. The main issue is the placement of padding subheader for one byte or two byte padding. In our view, the intention is to place such header always at the beginning of the MAC header. It seems clearly specified in 6.1.2
	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.


The test specification seems not entirely correct. In one test step (step 13 in 7.4.10 of 36.523) wrong implementation that one byte padding is placed at the end of MAC header can pass the test. There is one more case which is not aligned with MAC specification in the test step 18, which could fail the correct implementation to pass the test. Details can be found in the Annex.
It is proposed to send LS to RAN5 to inform;
1) Part of step 13 is not aligned with MAC requirement (highlighted yellow in Annex), which could result in passing wrong implementation the test
2) Step 18 is not aligned with MAC requirement (highlighted green in Annex), which could result in not passing correct implementation the test.
Draft LS is in [3]
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Annex. Analysis on MAC padding test case
	St
	Procedure
	Message Sequence
	TP
	Verdict
	Note

	
	
	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)
	-
	-
	10 B new data arrival; Regular BSR is triggered.

	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)
	-
	-
	UL grant = 22 Byte; 

	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
	Current spec: BSR sh (1B) + SDU sh (2B) + Padding sh (1B) + short BSR (1B) + MAC SDU (10 B) + padding (7B)
padding sh is at the end of MAC header ( OK
transmission buffer empty

	6
	The SS transmits a MAC PDU with 13 bytes MAC SDU.
	<--
	MAC PDU(AMD PDU)
	-
	-
	13B new data arrival; Regular BSR is triggered.

	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)
	-
	-
	UL grant = 15 Byte;

	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
	Current spec: Padding sh (1B) + SDU sh (1B) +  MAC SDU (13 B)
padding sh for 1 or 2B is at the beginning of MAC header ( OK
transmission buffer empty

	10
	The SS transmits a MAC PDU with 10 bytes MAC SDU.
	<--
	MAC PDU (AMD PDU)
	-
	-
	10B new data arrival; Regular BSR is triggered.

	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)
	-
	-
	UL grant = 15 Byte;

	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
	Current spec: 1) Padding sh (1B) + Padding sh (1B) + BSR sh (1B) + SDU sh (1B) + short BSR (1B) +  MAC SDU (10B)
padding sh for 1 or 2B is at the beginning of MAC header ( OK
Or
2) BSR sh (1B) + SDU sh (2B) + Padding sh (1B) short BSR (1B) +  MAC SDU (10B)
padding sh for 1 or 2 B is at the end of MAC header ( Wrong implementation can pass the test
transmission buffer empty

	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)
	-
	-
	New data arrival, regular BSR is triggered

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

	17
	The SS transmits a Random Access Response, with an UL Grant of 56-bits. (Note 4)
	<--
	Random Access Response
	-
	-
	UL grant = 7B in RAR

	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)
	-
	-
	Current spec: CE sh(1B) + padding sh (1B) + C-RNTI CE(2B) + Padding (3B)
or Padding sh for 1 or 2B (1B) + Padding sh for 1 or 2B (1B) + CE sh(1B) + C-RNTI CE(2B)
Since regular BSR has been triggered at 15 and not cancelled yet, MAC PDU shall contain short BSR. ( Correct implementation can fail the test 
The correct MAC PDU contents should contain C-RNIT CE (3B including sh) and short BSR (2B including sh) and 2B padding; it is not possible to include part of AMD PUD because RLC hdr alone is 2B
Behaviour according to MAC spec:
padding sh for 1 or 2B (1B) + padding sh for 1 or 2B (1B)+ BSR sh (1B) + CE sh(1B) + short BSR(1B) + C-RNTI CE(2B)
or
padding sh for 1 or 2B (1B) + padding sh for 1 or 2B (1B) + CE sh(1B) + BSR sh (1B) + C-RNTI CE(2B) + short BSR(1B)
The order between C-RNTI MAC CE and BSR is implementation issue.
transmission buffer is not empty

	19
	The SS transmits an UL grant of 24 bits.

(Note 5)
	<--
	(UL grant)
	-
	-
	UL grant = 3 B

	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
	Current spec: padding sh (1B) + BSR sh (1B) + short BSR (1B)
Because regular BSR has already been cancelled, MAC PDU should carry either padding BSR or part of AMD PDU. 3B is not enough to carry carry AMD PDU nor to carry long padding BSR, hence short padding BSR shall be included.
 

	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) 
	-
	-
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