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[bookmark: _Toc21103180][bookmark: _Toc29233520][bookmark: _Toc29462125][bookmark: _Toc36158102]7.1.3.5.5	PDCP Duplication
7.1.3.5.5.1	Test Purpose (TP)
(1)
with { UE in RRC_CONNECTED state  and pdcpDuplication is configured and activated}
ensure that {
  when { UE has PDCP SDUs available for transmission}
    then { the UE transmits the PDCP SDUs on  both the associated RLC entities }
            }

(2)
with { UE in RRC_CONNECTED state and pdcpDuplication is configured and not activated }
ensure that {
  when { UE receives MAC Control Element to Activate PDCP Duplication on a DRB configured with PDCP duplication }
    then { the UE activates PDCP Duplication on the PDCP associated with the DRB }
            }

(3)
with { UE in RRC_CONNECTED state and pdcpDuplication is configured }
ensure that {
  when { UE has PDCP SDUs available for transmission }
    then { the UE transmits the PDCP SDUs on the primary RLC entity}
            }

(4)
with { UE in RRC_CONNECTED state  and pdcpDuplication is configured and activated}
ensure that {
  when { the UE had transmited the PDCP SDUs on  both the associated RLC entities and successful delivery of a PDCP Data PDU is confirmed by one of the two associated AM RLC entities}
    then { the other AM RLC entity discards the duplicated PDCP Data PDU}
            }

7.1.3.5.5.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in:  TS 38.321:5.10, 6.1.3.10 and TS 38.323:5.2.1, 5.11.1, 5.11.2 and TS 38.331: 5.3.5.6.4. Unless otherwise stated these are Rel-15 requirements.
[TS 38.323, clause 5.2.1]
When submitting a PDCP PDU to lower layer, the transmitting PDCP entity shall:
-	if the transmitting PDCP entity is associated with one RLC entity:
-	submit the PDCP PDU to the associated RLC entity;
-	else, if the transmitting PDCP entity is associated with two RLC entities:
-	if the PDCP duplication is activated:
-	if the PDCP PDU is a PDCP Data PDU:
-	duplicate the PDCP Data PDU and submit the PDCP Data PDU to both associated RLC entities;
-	else:
-	submit the PDCP Control PDU to the primary RLC entity;
-	else:
-	if the two associated RLC entities belong to the different Cell Groups; and
-	if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the two associated RLC entities is equal to or larger than ul-DataSplitThreshold:
-	submit the PDCP PDU to either the primary RLC entity or the secondary RLC entity;
-	else:
-	submit the PDCP PDU to the primary RLC entity.
[TS 38.331, clause 5.3.5.6.4]
The UE shall:
1>	for each drb-Identity value included in the drb-ToReleaseList that is part of the current UE configuration; or
1>	for each drb-Identity value that is to be released as the result of full configuration according to 5.3.5.11:
2>	release the PDCP entity and the drb-Identity;
2>	if SDAP entity associated with this DRB is configured:
3>	indicate the release of the DRB to SDAP entity associated with this DRB (TS 37.324 [24], clause 5.3.3);
2>	if the UE is operating in EN-DC:
3>	if a new bearer is not added either with NR or E-UTRA with same eps-BearerIdentity:
4>	indicate the release of the DRB and the eps-BearerIdentity of the released DRB to upper layers.
NOTE 1:	The UE does not consider the message as erroneous if the drb-ToReleaseList includes any drb-Identity value that is not part of the current UE configuration.
NOTE 2:	Whether or not the RLC and MAC entities associated with this PDCP entity are reset or released is determined by the CellGroupConfig.
[TS 38.323, clause 5.11.1]
For the PDCP entity configured with pdcp-Duplication, the transmitting PDCP entity shall:
-	for SRBs:
-	activate the PDCP duplication;
-	for DRBs:
-	if the activation of PDCP duplication is indicated:
-	activate the PDCP duplication;
-	if the deactivation of PDCP duplication is indicated:
-	deactivate the PDCP duplication.
[TS 38.323, clause 5.11.2]
For the PDCP entity configured with pdcp-Duplication, the transmitting PDCP entity shall:
-	if the successful delivery of a PDCP Data PDU is confirmed by one of the two associated AM RLC entities:
-	indicate to the other AM RLC entity to discard the duplicated PDCP Data PDU;
-	if the deactivation of PDCP duplication is indicated:
-	indicate to the secondary RLC entity to discard all duplicated PDCP Data PDUs.
[TS 38.321, clause 5.10]
If one or more DRBs are configured with PDCP duplication, the network may activate and deactivate the PDCP duplication for the configured DRB(s).
The PDCP duplication for the configured DRB(s) is activated and deactivated by:
-	receiving the Duplication Activation/Deactivation MAC CE described in subclause 6.1.3.11;
-	indication by RRC.
The MAC entity shall for each DRB configured with PDCP duplication:
1>	if a Duplication Activation/Deactivation MAC CE is received activating the PDCP duplication of the DRB:
2>	indicate the activation of PDCP duplication of the DRB to upper layers.
1>	if a Duplication Activation/Deactivation MAC CE is received deactivating the PDCP duplication of the DRB:
2>	indicate the deactivation of PDCP duplication of the DRB to upper layers.
7.1.3.5.5.3	Test description
7.1.3.5.5.3.1	Pre-test conditions
System Simulator:
-	For NR 5GC NR Cell 1 and NR Cell 10
UE:
-	None
Preamble:
-	Same Pre-test conditions as in clause 7.1.3.0 and Generic procedure parameter DC bearer (MCG and split).
-	For NR 5GC, Same Pre-test conditions as in clause 7.1.3.0 using generic procedure parameter Connectivity (NR-DC), Bearers(MCG(s) and Split),
7.1.3.5.5.3.2	Test procedure sequence
Table 7.1.3.5.5.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Void
	-
	-
	-
	-

	2
	SS transmits a Duplication Activation MAC CE to activate PDCP Duplication for split DRB.
	<--
	MAC PDU (Duplication Activation MAC Control Element)
	-
	-

	2A
	The SS is configured not to send RLC ACK for the next PDU on split DRB
	-
	-
	-
	-

	3
	The SS sends a PDCP Data PDU on the split DRB on the AM RLC primary entity.
	<--
	PDCP DATA PDU
	-
	-

	-
	EXCEPTION: Steps 4-4A below occur in any sequence
	-
	-
	-
	-

	4
	Check: Does UE transmit a PDCP Data PDU on the AM RLC primary entity?
	-->
	PDCP DATA PDU
	3
	P

	4A
	Check: Does UE transmit a PDCP Data PDU onon the AM RLC secondary entity?
	-->
	PDCP DATA PDU
	2
	P

	-
	EXCEPTION: Steps 4B-4C below may occur in any sequence. It is possible that only one of steps 4B or 4C occur, wait for 5 sec to allow these steps to take place.
	-
	-
	-
	-

	4B
	Check: Does UE transmit a PDCP Data PDU on the AM RLC primary entity?
	-->
	PDCP DATA PDU
	-
	-

	4C
	Check: Does UE transmit a PDCP Data PDU on the AM RLC secondary entity?
	-->
	PDCP DATA PDU
	-
	-

	5
	SS transmits a Duplication Deactivation MAC CE to deactivate PDCP Duplication for split DRB.
	<--
	MAC PDU (Duplication Deactivation MAC Control Element)
	-
	-

	6
	The SS sends a PDCP Data PDU on the split DRB on the AM RLC primary entity.
	<--
	PDCP DATA PDU
	-
	-

	7
	Check: Does UE transmit a PDCP Data PDU on the AM RLC entity configured on the AM RLC primary entity?
	-->
	PDCP DATA PDU
	3
	P

	8
	The SS transmits an NR RRCReconfiguration message to activate parameters for PdcpDuplication.(Note 2)
	<--
	 RRCReconfiguration
	-
	-

	8A
	UE responses NR RRCReconfigurationComplete message.(Note 3)
	-->
	RRCReconfigurationComplete
	-
	-

	8AA
	The SS is configured not to send RLC ACK for the next PDU on split DRB
	-
	-
	-
	-

	8B
	The SS sends a PDCP Data PDU on the split DRB on the AM RLC primary entity.
	<--
	PDCP DATA PDU
	-
	-

	-
	EXCEPTION: Steps 8C-8D below occur in any sequence
	-
	-
	-
	-

	8C
	Check: Does UE transmit a PDCP Data PDU on the AM RLC primary entity?
	-->
	PDCP DATA PDU
	1
	P

	8D
	Check: Does UE transmit a PDCP Data PDU on the AM RLC secondary entity?
	-->
	PDCP DATA PDU
	1
	P

	-
	EXCEPTION: Steps 8E-8F below may occur in any sequence. It is possible that only one of steps 8E or 8F occur, wait for 5 sec to allow these steps to take place.
	-
	-
	-
	-

	8E
	Check: Does UE transmit a PDCP Data PDU on the AM RLC primary entity?
	-->
	PDCP DATA PDU
	-
	-

	8F
	Check: Does UE transmit a PDCP Data PDU on the AM RLC secondary entity?
	-->
	PDCP DATA PDU
	-
	-

	9
	The SS stops allocating any UL grant for the AM RLC secondary entity.(Note 1)
	-
	-
	-
	-

	10
	The SS sends a PDCP Data PDU on the split DRB on the AM RLC primary entity.
	<--
	PDCP DATA PDU
	-
	-

	11
	UE transmits a PDCP Data PDU on the AM RLC primary entity
	-->
	PDCP DATA PDU
	-
	-

	12
	The SS resumes normal UL grant allocation for the AM RLC secondary entity.
	-
	-
	-
	-

	13
	Check: Does UE transmit a PDCP Data PDU on the AM RLC primary or secondary entity in next five seconds?
	-->
	PDCP DATA PDU
	4
	F

	Note 1:	Discard of RLC SDU is not possible if submitted to lower layers. Therefore, Grant is not provided so that RLC SDU is not submitted to lower layers.
Note 2:	For EN-DC the NR RRCReconfiguration is contained in RRCConnectionReconfiguration Table 7.1.3.5.5.3.3-4
Note 3:	For EN-DC the NR RRCReconfigurationComplete message is contained in RRCConnectionReconfigurationComplete.
Note 4: 	The PDCP data PDUs received at step 4B and 4C are the retransmissions of PDCP data PDUs at step 4 and 4A, any other PDU is not allowed.
Note 5: 	The PDCP data PDUs received at step 8E and 8F are the retransmissions of PDCP data PDUs at step 8C and 8D, any other PDU is not allowed.



7.1.3.5.5.3.3	Specific message contents
Table 7.1.3.5.5.3.3-0A: RRCConnectionReconfiguration (step 8, Table 7.1.3.5.5.3.2-1)
	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-RadioBearerConfig1-r15
	OCTET STRING including RadioBearerConfig-PDCP
	
	

	                      }
	
	
	

	                    }
	
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.1.3.5.5.3.3-0B: RRCReconfiguration (step 8, Table 7.1.3.5.5.3.2-1)
	Derivation Path: 38.508-1 [4], Table 4.6.1-13

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            radioBearerConfig2
	OCTET STRING including RadioBearerConfig-PDCP
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.1.3.5.5.3.3-1: RadioBearerConfig-PDCP (Table 7.1.3.5.5.3.3-0A and Table 7.1.3.5.5.3.3-0B , Step 8)
	Derivation Path: TS 38.508-1 [7], Table 4.6.3-132

	Information Element
	Value/remark
	Comment
	Condition

	RadioBearerConfig ::= SEQUENCE {
	
	
	

	  srb3-ToRelease
	Not present
	
	

	  drb-ToAddModList
	Not present
	
	

	  drb-ToAddModList SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod {
	1 entry
	
	

	    DRB-ToAddMod[1] SEQUENCE {
	
	entry 1
	

	      drb-Identity
	2
	
	EN-DC

	
	SCG DRBn
	
	NR

	      pdcp-Config
	PDCP-Config-Split
	
	

	    }
	
	
	

	  }
	
	
	

	  drb-ToReleaseList
	Not present
	
	

	}
	
	
	



Table 7.1.3.5.5.3.3-2: PDCP-Config-Split (Table 7.1.3.5.5.3.3-1)
	Derivation Path: 38.508-1 [4], Table 4.6.3-99 condition Split

	Information Element
	Value/remark
	Comment
	Condition

	PDCP-Config ::= SEQUENCE {
	
	
	

	  moreThanOneRLC SEQUENCE {
	
	
	

	    primaryPath SEQUENCE {
	
	
	

	      cellGroup
	1
	
	EN-DC

	
	0
	
	NR

	    }
	
	
	

	    ul-DataSplitThreshold
	infinity
	
	

	    pdcp-Duplication
	true
	
	

	  }
	
	
	

	}
	
	
	

	
	
	
	




