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<Start of changes>

7.1.2.3.11
AM RLC / RLC re-establishment procedure

7.1.2.3.11.1
Test Purpose (TP)

(1)

with { UE in RRC_CONNECTED state }

ensure that {

  when { RLC re-establishment is performed upon request by RRC }

    then { The UE discards all RLC SDUs, RLC SDU segments, and RLC PDUs, if any }

            }

(2)

with { UE in RRC_CONNECTED state }

ensure that {

  when { RLC re-establishment is performed upon request by RRC }

    then { The UE resets all state variables to their initial values }

            }

7.1.2.3.11.2
Conformance requirements


References:
The conformance requirements covered in the present test case are specified in: TS 38.322, clauses 5.1.2, 7.1 and TS 38.331 clause 5.3.11. Unless otherwise stated these are Rel-15 requirements.

[TS 38.322, clause 5.1.2]
When upper layers request an RLC entity re-establishment, the UE shall:
-
discard all RLC SDUs, RLC SDU segments, and RLC PDUs, if any;

-
stop and reset all timers;

-
reset all state variables to their initial values.

[TS 38.322, clause 7.1]

This sub clause describes the state variables used in AM and UM entities in order to specify the RLC protocol. The state variables defined in this subclause are normative.

All state variables and all counters are non-negative integers.

All state variables related to AM data transfer can take values from 0 to 4095 for 12 bit SN or from 0 to 262143 for 18 bit SN. All arithmetic operations contained in the present document on state variables related to AM data transfer are affected by the AM modulus (i.e. final value = [value from arithmetic operation] modulo 4096 for 12 bit SN and 262144 for 18 bit SN).

All state variables related to UM data transfer can take values from 0 to 63 for 6 bit SN or from 0 to 4095 for 12 bit SN. All arithmetic operations contained in the present document on state variables related to UM data transfer are affected by the UM modulus (i.e. final value = [value from arithmetic operation] modulo 64 for 6 bit SN and 4096 for 12 bit SN).

When performing arithmetic comparisons of state variables or SN values, a modulus base shall be used.

TX_Next_Ack and RX_Next shall be assumed as the modulus base at the transmitting side and receiving side of an AM RLC entity, respectively. This modulus base is subtracted from all the values involved, and then an absolute comparison is performed (e.g. RX_Next <= SN < RX_Next + AM_Window_Size is evaluated as [RX_Next – RX_Next] modulo 2[sn-FieldLength] <= [SN – RX_Next] modulo 2[sn-FieldLength] < [RX_Next + AM_Window_Size – RX_Next] modulo 2[sn-FieldLength]), where sn-FieldLength is 12 or 18 for 12 bit SN and 18 bit SN, respectively.

RX_Next_Highest– UM_Window_Size shall be assumed as the modulus base at the receiving side of an UM RLC entity. This modulus base is subtracted from all the values involved, and then an absolute comparison is performed (e.g. (RX_Next_Highest– UM_Window_Size) <= SN < RX_Next_Highest is evaluated as [(RX_Next_Highest– UM_Window_Size) – (RX_Next_Highest– UM_Window_Size)] modulo 2[sn-FieldLength] <= [SN – (RX_Next_Highest– UM_Window_Size)] modulo 2[sn-FieldLength] < [RX_Next_Highest– (RX_Next_Highest– UM_Window_Size)] modulo 2[sn-FieldLength]), where sn-FieldLength is 6 or 12 for 6 bit SN and 12 bit SN, respectively.

The transmitting side of each AM RLC entity shall maintain the following state variables:

a)  TX_Next_Ack – Acknowledgement state variable

This state variable holds the value of the SN of the next RLC SDU for which a positive acknowledgment is to be received in-sequence, and it serves as the lower edge of the transmitting window. It is initially set to 0, and is updated whenever the AM RLC entity receives a positive acknowledgment for an RLC SDU with SN = TX_Next_Ack.
b) TX_Next – Send state variable

This state variable holds the value of the SN to be assigned for the next newly generated AMD PDU. It is initially set to 0, and is updated whenever the AM RLC entity constructs an AMD PDU with SN = TX_Next and contains an RLC SDU or the last segment of a RLC SDU.

c) POLL_SN – Poll send state variable

This state variable holds the value of the highest SN of the AMD PDU among the AMD PDUs submitted to lower layer when POLL_SN is set according to sub clause 5.3.3.2. It is initially set to 0.

The transmitting side of each AM RLC entity shall maintain the following counters:

a) PDU_WITHOUT_POLL – Counter

This counter is initially set to 0. It counts the number of AMD PDUs sent since the most recent poll bit was transmitted.

b) BYTE_WITHOUT_POLL – Counter

This counter is initially set to 0. It counts the number of data bytes sent since the most recent poll bit was transmitted.

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.
[TS 38.331, clause 5.3.11]

Editor’s Note: Targeted for completion in Sept 2018.

UE shall:

1>
reset MAC;

1>
stop all timers that are running except T320 and T325;

1>
discard any stored AS context, fullI-RNTI, shortI-RNTI-Value, ran-PagingCycle and ran-NotificationAreaInfo;

1>
discard the AS security context including the KRRCenc key, the KRRCint, the KUPint key and the KUPenc key, if stored;

1>
release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity and SDAP for all established RBs;

1>
indicate the release of the RRC connection to upper layers together with the release cause;

1>
enter RRC_IDLE and perform procedures as specified in TS 38.304 [21], except if going to RRC_IDLE was triggered by reception of the MobilityFromNRCommand message or by selecting an inter-RAT cell while T311 was running.
7.1.2.3.11.3
Test description

7.1.2.3.11.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.1.2.1.1 with the exception for the AM DRB is configured according to Table 7.1.2.3.11.3.1-1.

Table 7.1.2.3.11.3.1-1: RLC parameters

	Parameter
	Value

	t-Reassembly
	ms150

	t-PollRetransmit
	ms150


Table 7.1.2.3.11.3.1-2: PDCP parameters
	Parameter
	Value

	t-Reordering
	ms160


7.1.2.3.11.3.2
Test procedure sequence

Table 7.1.2.3.11.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

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

	1
	The SS creates 2 RLC SDUs of size 40 bytes segmented into two AMD PDUs each. AMD PDU#1 and AMD PDU#2 belong to RLC SDU#1, AMD PDU#3 and #4 belong to RLC SDU#2. SS transmits AMD PDU#1 (SN=0), AMD PDU#2 (SN=0) and AMD PDU#4 (SN=1).
	<--
	AMD PDU#1

AMD PDU#2 

AMD PDU#4
	-
	-

	2
	60 ms after sending PDU#1 in step 1 the SS allocates 1 UL grant of default size.
	<--
	(UL grant)
	-
	-

	3
	The UE returns RLC SDU#1.
	-->
	(RLC SDU#1)
	-
	-

	4
	The SS does not acknowledge the reception of RLC SDU#1.
	-
	-
	-
	-

	5
	90 ms after sending PDU#1 in step 1, the SS transmits RRCConnectionReconfiguration message containing NR RRCReconfiguration message to trigger RLC re-establishment on SCG DRB.

(Note 1)
	<--
	RRCConnectionReconfiguration (RRCReconfiguration)
	-
	-

	6
	The UE transmits a RRCConnectionReconfigurationComplete message containing NR RRCReconfigurationcomplete message.

(Note2)
	-->
	RRCConnectionReconfigurationComplete (RRCReconfigurationComplete)
	-
	-

	7
	The SS starts the UL default grant transmissions
	-
	-
	-
	-

	8
	The UE retransmits RLC SDU #1.

(Note 3)
	-->
	(RLC SDU#1)
	-
	-

	9
	SS transmits a STATUS PDU (ACK_SN = 1).
	<--
	STATUS PDU
	-
	-

	10
	SS transmits AMD PDU#3 with SN=0 and the P field set to "1"
	<--
	AMD PDU#3
	-
	-

	11
	Check: Does the UE transmit a STATUS PDU?
	-->
	STATUS PDU (ACK_SN = 1)
	2
	P

	12
	Check: Does the UE return RLC SDU#2

(Note 4)
	-->
	(RLC SDU#2)
	1
	F

	13
	SS transmits AMD PDU#4 with SN=1
	<--
	AMD PDU#4
	-
	-

	14
	Check: Does the UE return RLC SDU#2 with its first AMD PDU set to SN=1?
	-->
	(RLC SDU#2)
	2
	P

	Note 1:
Upon a RLC re-establishment a conformant UE discards any remaining AMD PDUs in the receiver and transmitter side, stops and resets all timers and resets all state variables to their initial values.

Note 2:
UE will perform RACH procedure on NR Cell 1 which will happen in parallel to step 6.

Note 3:
The UE will retransmit the PDCP SDU associated with RLC SDU#1 in accordance to TS 38.323 clause 5.1.2

Note 4:
AMD PDU#4 is discarded by a conformant UE in step 5.


7.1.2.3.11.3.3
Specific message contents

Table 7.1.2.3.11.3.3-1: RRCConnectionReconfiguration (step 5, Table 7.1.2.3.11.3.2-1)

	Derivation Path: 36.508 [7], Table 4.6.1-8

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionReconfiguration-r8 ::= SEQUENCE {
	
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            nonCriticalExtension SEQUENCE {
	
	
	

	              nonCriticalExtension SEQUENCE {
	
	
	

	                nonCriticalExtension SEQUENCE {
	
	
	

	                  nonCriticalExtension SEQUENCE {
	
	
	

	                    nonCriticalExtension SEQUENCE {
	
	
	

	                      nonCriticalExtension SEQUENCE {
	
	
	

	                        nr-Config-r15 CHOICE {
	
	
	

	                          setup ::= SEQUENCE {
	
	
	

	                            nr-SecondaryCellGroupConfig-r15
	 OCTET STRING including the RRCReconfiguration message and the IE secondaryCellGroup.
	NR Cell 1
	

	                          }
	
	
	

	                        }
	
	
	

	                        nonCriticalExtension::= SEQUENCE {}
	
	
	

	                      }
	
	
	

	                    }
	
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.2.3.11.3.3-2: RRCReconfiguration (Table 7.1.2.3.11.3.3-1)

	Derivation Path: 38.508-1 [4], Table 4.6.1-3

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration ::= SEQUENCE {
	
	
	

	      secondaryCellGroup
	CellGroupConfig
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.2.3.11.3.3-3: CellGroupConfig (Table 7.1.2.3.11.3.3-2)

	Derivation Path: 38.508-1 [4], Table 4.6.3-13

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  rlc-BearerToAddModList SEQUENCE (SIZE (1..maxLCH)) OF SEQUENCE {
	1 entry
	
	

	    servedRadioBearer CHOICE {
	
	
	

	      drb-Identity
	2
	SCG DRB Id
	

	    }
	
	
	

	    reestablishRLC
	True
	
	

	    rlc-Config
	Not present
	
	

	    mac_LogicalChannelConfig
	Not present
	
	

	  }
	
	
	

	  mac-CellGroupConfig
	Not present
	
	

	  physicalCellGroupConfig
	Not present
	
	

	  spCellConfig
	Not present
	
	

	}
	
	
	


<END of changes>

