

	
3GPP TSG-RAN5 Meeting #96-e	R5-224690
Electronic Meeting, 15th – 26th Aug 2022
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.523-1
	CR
	[bookmark: _GoBack]3146
	rev
	-
	Current version:
	16.12.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	



	

	Title:	
	Update to NR TC 7.1.2.3.3 to test RedCap UE

	
	

	Source to WG:
	Huawei, HiSilicon

	Source to TSG:
	R5

	
	

	Work item code:
	NR_redcap_plus_ARCH-UEConTest
	
	Date:
	2022-08-05

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-17

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	1. RedCap UE use 12bit SN for PDCP, so the PDCP header is 2 bytes.

	
	

	Summary of change:
	1. Update Note 6 for RedCap UE.

	
	

	Consequences if not approved:
	A Conformant UE may fail the TC or a non-conformant UE may pass the TC.

	
	

	Clauses affected:
	7.1.2.3.3

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ...

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1


<Start of modified section 1>
[bookmark: _Toc36158072][bookmark: _Toc29462095][bookmark: _Toc29233490][bookmark: _Toc21103150]7.1.2.3.3	AM RLC / 12-bit SN / Correct use of sequence numbering
7.1.2.3.3.1	Test Purpose (TP)
(1)
with { UE in RRC_CONNECTED state with AM RLC 12 bit SN }
ensure that {
  when { UE transmits the PDU corresponding to first SDU }
    then { UE includes the SN field equal to 0 in PDU }
            }

(2)
with { UE in RRC_CONNECTED state with AM RLC 12 bit SN }
ensure that {
  when{ UE transmits subsequent SDUs }
    then { UE includes the SN field incremented by 1 per SDU of each PDU transmitted }
            }

(3)
with { UE in RRC_CONNECTED state with AM RLC 12 bit SN }
ensure that {
  with { UE transmits more than 4096 SDUs}
    then { UE wraps the SN after transmitting the 4096 SDUs}
            }

(4)
with { UE in RRC_CONNECTED state with AM RLC 12 bit SN
ensure that {
  with { more than 4096 SDUs are sent to UE }
    then { UE accepts PDUs with SNs that wrap around every 4096 SDUs }
            }

7.1.2.3.3.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 38.322, clauses 5.2.3.1.1, 5.2.3.2.1, 5.2.3.2.2, 6.2.2.4 and 7.1. Unless otherwise stated these are Rel-15 requirements.
[TS 38.322, clause 5.2.3.2.1]
The receiving side of an AM RLC entity shall maintain a receiving window according to the state variable RX_Next as follows:
-	a SN falls within the receiving window if RX_Next <= SN < RX_Next + AM_Window_Size;
-	a SN falls outside of the receiving window otherwise.
When receiving an AMD PDU from lower layer, the receiving side of an AM RLC entity shall:
-	either discard the received AMD PDU or place it in the reception buffer (see sub clause 5.2.3.2.2);
-	if the received AMD PDU was placed in the reception buffer:
-	update state variables, reassemble and deliver RLC SDUs to upper layer and start/stop t-Reassembly as needed (see sub clause 5.2.3.2.3).
When t-Reassembly expires, the receiving side of an AM RLC entity shall:
-	update state variables and start t-Reassembly as needed (see sub clause 5.2.3.2.4).
[TS 38.322, clause 5.2.3.2.2]
When an AMD PDU is received from lower layer, where the AMD PDU contains byte segment numbers y to z of an RLC SDU with SN = x, the receiving side of an AM RLC entity shall:
-	if x falls outside of the receiving window; or
-	if byte segment numbers y to z of the RLC SDU with SN = x have been received before:
-	discard the received AMD PDU.
-	else:
-	place the received AMD PDU in the reception buffer;
-	if some byte segments of the RLC SDU contained in the AMD PDU have been received before:
-	discard the duplicate byte segments.
[TS 38.322, clause 6.2.2.4]
AMD PDU consists of a Data field and an AMD PDU header. The AMD PDU header is byte aligned.
An AM RLC entity is configured by RRC to use either a 12 bit SN or a 18 bit SN. The length of the AMD PDU header is two and three bytes respectively.
An AMD PDU header contains a D/C, a P, a SI, and a SN. An AMD PDU header contains the SO field only when the Data field consists of an RLC SDU segment which is not the first segment, in which case a 16 bit SO is present.
[image: ]
Figure 6.2.2.4-1: AMD PDU with 12 bit SN (No SO)
[image: ]
Figure 6.2.2.4-2: AMD PDU with 18 bit SN (No SO)
[image: ]
	Figure 6.2.2.4-3: AMD PDU with 12 bit SN with SO
[image: ]
Figure 6.2.2.4-4: AMD PDU with 18 bit SN with SO
[TS 38.322, clause 7.1]
c) RETX_COUNT – Counter
This counter counts the number of retransmissions of an RLC SDU or RLC SDU segment (see subclause 5.3.2). There is one RETX_COUNT counter maintained per RLC SDU.
The receiving side of each AM RLC entity shall maintain the following state variables:
a) RX_Next – Receive state variable
This state variable holds the value of the SN following the last in-sequence completely received RLC SDU, and it serves as the lower edge of the receiving window. It is initially set to 0, and is updated whenever the AM RLC entity receives an RLC SDU with SN = RX_Next.
b) RX_Next_Status_Trigger – t-Reassembly state variable
This state variable holds the value of the SN following the SN of the RLC SDU which triggered t-Reassembly.
c) RX_Highest_Status – Maximum STATUS transmit state variable
This state variable holds the highest possible value of the SN which can be indicated by "ACK_SN" when a STATUS PDU needs to be constructed. It is initially set to 0.
d) RX_Next_Highest – Highest received state variable
This state variable holds the value of the SN following the SN of the RLC SDU with the highest SN among received RLC SDUs. It is initially set to 0.
Each transmitting UM RLC entity shall maintain the following state variables:
a) TX_Next
This state variable holds the value of the SN to be assigned for the next newly generated UMD PDU with segment. It is initially set to 0, and is updated after the UM RLC entity submits a UMD PDU including the last segment of an RLC SDU to lower layers.
Each receiving UM RLC entity shall maintain the following state variables and constant:
b) RX_Next_Reassembly – UM receive state variable
This state variable holds the value of the earliest SN that is still considered for reassembly. It is initially set to 0.
c) RX_Timer_Trigger – UM t-Reassembly state variable
This state variable holds the value of the SN following the SN which triggered t-Reassembly.
d) RX_Next_Highest– UM receive state variable
This state variable holds the value of the SN following the SN of the UMD PDU with the highest SN among received UMD PDUs. It serves as the higher edge of the reassembly window. It is initially set to 0.
7.1.2.3.3.3	Test description
7.1.2.3.3.3.1	Pre-test conditions
Same Pre-test conditions as in clause 7.1.2.1.1 with the exception that the AM DRB is configured according to Table 7.1.2.3.3.3.1-1.
Table 7.1.2.3.3.3.1-1: RLC parameters
	Uplink SN-FieldLength-AM
	size12

	Downlink SN-FieldLength-AM
	size12

	pollPDU
	p2048

	pollByte
	kB25



7.1.2.3.3.3.2	Test procedure sequence
Table 7.1.2.3.3.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: Steps 1 – 3a1 shall be repeated from j=0 to j=  FLOOR(Maximum_RLC_SN/iteration_size). (Note 1, 4, 6)
	-
	-
	-
	-

	1
	SS transmits in one slot, several RLC PDUs in a RLC PDU List, the number of RLC PDUs sent is defined by the iteration_size. (Note 4, 5).
Each RLC PDU contains one RLC SDU. 
	<--
	RLC PDUs
	-
	-

	-
	[bookmark: _Hlk51265631]EXCEPTION: In Step 2, SS may receive a RLC PDU or several RLC PDUs, then step 2 may be repeated multiple times until all RLC PDUs with SN=j*iteration_size to SN=(((j+1)*iteration_size)-1) for each iteration are received. 
	-
	-
	-
	-

	2
	CHECK: Does UE transmit RLC PDUs with SN=0 for the first iteration and all RLC PDUs for each iteration?
(Note 2) (Note 7)
	-->
	RLC PDUs
	1,2
	P

	-
	EXCEPTION: Step 3a1 describes behaviour that depends on the contents of the AMD PDU transmitted at Step 2.
	-
	-
	-
	-

	3a1
	IF the UE has set the poll bit in the AMD PDU transmitted at Step 2 THEN the SS transmits a Status Report.
	<--
	STATUS PDU
	-
	-

	4
	SS transmits a RLC PDU containing one RLC SDU.
	<--
	RLC PDU
	-
	-

	5
	CHECK: Does UE transmit a RLC PDU with SN=0?
	-->
	RLC PDU
	3,4
	P

	6
	The SS transmits a STATUS PDU with ACK_SN = 1. 
	<--
	STATUS PDU
	-
	-

	Note 1:	Maximum_RLC_SN = 2[RLC-SN-SizeUL] -1.
Note 2:	The verdict shall be provided each time [(SN+1) mod 256 = 0] for 12 bit SN and [(SN+1) mod 4096 = 0] for 18 bit SN respectively.
Note 3:	Void
Note 4:	Iteration will be incremented by iteration_size of 1 for 12 bit SN and iteration_size of 25 for 18 bit SN. Small RLC SDU size will be used.
Note 5:	SS shall transmit a RLC PDU list with size equal to iteration_size and incrementing SN by 1 till SN = ((j + 1) * iteration_size)-1.
Note 6:	The RLC SDU size shall be 4 octets for pc_RedCap_r17=false (3 octets of PDCP header + 1 octet PDCP SDU) or 3 octets for pc_RedCap_r17=true (2 octets of PDCP header + 1 octet PDCP SDU).
Note 7:	All RLC PDUs may be received by the SS in the same slot or in multiple slots (max one MAC PDU in a slot).



7.1.2.3.3.3.3	Specific message contents
None.
<End of modified section 1>
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