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7.1.3.5.3	PDCP Data Recovery
7.1.3.5.3.1	Test Purpose (TP)
(1)
with { UE in RRC_CONNECTED state with  a DRB established using RLC-AM }
ensure that {
  when { network requests reconfiguration and recovery of the DRB (without handover) }
    then { UE reconfigures the DRB and performs retransmission of all the PDCP PDUs previously submitted to re-established AM RLC entity in ascending order of the associated COUNT values from the first PDCP PDU for which the successful delivery has not been confirmed by lower layers }
            }

7.1.3.5.3.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 38.323, clauses 5.2.1, 5.4.1 and 5.5; TS 38.331, clause 5.3.5.4.3. Unless otherwise stated these are Rel-15 requirements.
[TS 38.323, clause 5.2.1]
At reception of a PDCP SDU from upper layers, the transmitting PDCP entity shall:
-	start the discardTimer associated with this PDCP SDU (if configured).
For a PDCP SDU received from upper layers, the transmitting PDCP entity shall:
-	associate the COUNT value corresponding to TX_NEXT to this PDCP SDU;
NOTE 1:	Associating more than half of the PDCP SN space of contiguous PDCP SDUs with PDCP SNs, when e.g., the PDCP SDUs are discarded or transmitted without acknowledgement, may cause HFN desynchronization problem. How to prevent HFN desynchronization problem is left up to UE implementation.
-	perform header compression of the PDCP SDU as specified in the subclause 5.7.4;
-	perform integrity protection, and ciphering using the TX_NEXT as specified in the subclause 5.9 and 5.8, respectively;
-	set the PDCP SN of the PDCP Data PDU to TX_NEXT modulo 2[pdcp-SN-Size];
-	increment TX_NEXT by one;
-	submit the resulting PDCP Data PDU to lower layer as specified below.
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 pdcp-Duplication is configured and activated:
-	duplicate the PDCP Data PDU and submit the PDCP Data PDU to both associated RLC entities;
-	else, if pdcp-Duplication is configured but not activated:
-	submit the PDCP Data PDU to the primary RLC entity;
-	else:
-	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 less than ul-DataSplitThreshold:
-	submit the PDCP PDU to the primary RLC entity;
-	else:
-	submit the PDCP PDU to either the primary RLC entity or the secondary RLC entity.
NOTE 2:	If the transmitting PDCP entity is associated with two RLC entities, the UE should minimize the amount of PDCP PDUs submitted to lower layers before receiving request from lower layers and minimize the PDCP SN gap between PDCP PDUs submitted to two associated RLC entities to minimize PDCP reordering delay in the receiving PDCP entity.
[TS 38.323, clause 5.4.1]
For AM DRBs configured by upper layers to send a PDCP status report in the uplink (statusReportRequired in TS 38.331 [3]), the receiving PDCP entity shall trigger a PDCP status report when:
-	upper layer requests a PDCP entity re-establishment;
-	upper layer requests a PDCP data recovery.
If a PDCP status report is triggered, the receiving PDCP entity shall:
-	compile a PDCP status report as indicated below by:
-	setting the FMC field to RX_DELIV;
-	if RX_DELIV < RX_NEXT:
-	allocating a Bitmap field of length in bits equal to the number of COUNTs from and not including the first missing PDCP SDU up to and including the last out-of-sequence PDCP SDUs, rounded up to the next multiple of 8, or up to and including a PDCP SDU for which the resulting PDCP Control PDU size is equal to 9000 bytes, whichever comes first;
-	setting in the bitmap field as '0' for all PDCP SDUs that have not been received, and optionally PDCP SDUs for which decompression have failed;
-	setting in the bitmap field as '1' for all PDCP SDUs that have been received;
-	submit the PDCP status report to lower layers as the first PDCP PDU for transmission.
[TS 38.323, clause 5.4.2]
For AM DRBs, when a PDCP status report is received in the downlink, the transmitting PDCP entity shall:
-	consider for each PDCP SDU, if any, with the bit in the bitmap set to '1', or with the associated COUNT value less than the value of FMC field as successfully delivered, and discard the PDCP SDU as specified in the subclause 5.3.
[TS 38.323, clause 5.5]
For AM DRBs, when upper layers request a PDCP data recovery for a radio bearer, the transmitting PDCP entity shall:
-	perform retransmission of all the PDCP Data PDUs previously submitted to re-established or released AM RLC entity in ascending order of the associated COUNT values for which the successful delivery has not been confirmed by lower layers.
After performing the above procedures, the transmitting PDCP entity shall follow the procedures in subclause 5.2.1.
7.1.3.5.3.3	Test description
7.1.3.5.3.3.1	Pre-test conditions
Same Pre-test conditions as in clause 7.1.3.0 except that DRB is configured in RLC AM mode according to Table 7.1.3.5.3.3.1-1.
For NR 5GC, NRCell 1 is the PCell and NR Cell 10 is the PSCell and same Pre-test conditions as in clause 7.1.3.0 using generic procedure parameter Connectivity (NR-DC).
Table 7.1.3.5.3.3.1-1: RLC parameters
	t-PollRetransmit
	ms150



7.1.3.5.3.3.2	Test procedure sequence
Table 7.1.3.5.3.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Void
	-
	-
	-
	-

	2
	The SS creates 3 PDCP Data PDUs and the Next_PDCP_TX_SN is set to "0".
	-
	-
	-
	-

	-
	EXCEPTION: Steps 2A and 4 shall be repeated for k=0 to 2 (increment=1).
	-
	-
	-
	-

	2A
	The SS is configured on PSCell to not send RLC acknowledgement (RLC ACK) to the UE
	-
	-
	-
	-

	3
	The SS sends the PDCP Data PDU #k on SCG DRB on (PSCell):
D/C field = 1 (PDCP Data PDU) and PDCP SN = k.
After having sent a PDU, the SS sets Next_PDCP_TX_SN= k+1.
	<--
	PDCP PDU DATA #k
	-
	-

	4
	The UE sends the PDCP Data PDU #k on the AM RLC entity configured for PSCell:
D/C field = 1 (PDCP Data PDU) and PDCP SN = k.
Data is previously received data from PDU #k.
	-->
	PDCP PDU DATA #k
	-
	-

	4A
	The SS does not allocate any UL grant.
	-
	-
	-
	-

	5
	The SS transmits a NR RRCReconfiguration. (Note 1).
	<--
	RRCReconfiguration
	-
	-

	6
	The UE transmits a NR RRCReconfigurationComplete.
(Note 2).The SS assigns 1 UL grant of sufficient size(Note 4)
	-->
	-RRCReconfigurationComplete
	-
	-

	-
	EXCEPTION: Steps 7 and 8 can occur in any order. (Note 3)
	-
	-
	-
	-

	7
	The UE transmits a NR RRCReconfigurationComplete.
(Note 2).
The SS assigns 1 UL grant of sufficient size to allow the UE to send only PDCP status report.
	-
	RRCReconfigurationComplete -
	-
	-

	8
	The UE sends PDCP Control PDUs on PSCell via RLC-AM RB entity configured for PSCell Connectivity (EN-DC) and PCell for Connectivity (NR-DC)with the following content to the SS:
D/C field = 0 (PDCP control PDU) and PDU Type =000, FMC field = 3.
	-->
	PDCP STATUS REPORT
	-
	-

	8A
	After 100 ms the SS allocates 3 UL grants every 20ms of sufficient size to enable the UE to return each received PDCP PDU in one looped back PDCP PDU on PSCell for Connectivity (EN-DC) and PCell for Connectivity (NR-DC).
	-
	-
	-
	-

	-
	EXCEPTION: Step 9 shall be repeated for k=0 to 2 (increment=1).
	-
	-
	-
	-

	9
	Check: Does the UE send the PDCP Data PDU #k via the AM RLC entity configured for PSCell for Connectivity ENDC and PCell for Connectivity (NR-DC).
D/C field = 1 (PDCP Data PDU) and PDCP SN = k.
Data is previously received data from PDU #k ?
	-->
	PDCP DATA PDU #k
	1
	P

	Note 1:	For EN-DC the NR RRCReconfiguration message is contained in RRCConnectionReconfiguration.
Note 2:	For EN-DC the NR RRCReconfigurationComplete message is contained in RRCConnectionReconfigurationComplete.
Note 3:	Per 38.508-1 Table 4.6.3-66: LogicalChannelConfig, both SRB1 and DRB have the same logical channel priority with prioritisedBitRate as infinity.
Note 4:	For EN-DC, 104-bits of grant size is provided to include 10 bytes of PDCP Status report MAC PDU+ 3 bytes of Short BSR and/or Padding. For NR-DC, 272-bits of grant size to include 5 bytes of RLC STATUS MAC PDU, 10 bytes of PDCP Status report MAC PDU, 14 bytes of RRCReconfigurationComplete MAC PDU, 2 bytes of Short BSR and 3 bytes of Padding.



7.1.3.5.3.3.3	Specific message contents
Table 7.1.3.5.3.3.3-1: RRCConnectionReconfiguration (step 5, Table 7.1.3.5.3.3.2-1)
	Derivation Path: 36.508 [7], Table 4.6.1-8 with condition MCG_and_SCG

	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-PDCP message and the IE  secondaryCellGroup
	
	

	                          }
	
	
	

	                        }
	
	
	

	                        nr-RadioBearerConfig1-r15
	OCTET STRING including RadioBearerConfig-PDCP-ENDC
	
	

	                      }
	
	
	

	                    }
	
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.1.3.5.3.3.3-2: RRCReconfiguration-PDCP (Step 5, Table 7.1.3.5.3.3.3-1)
	Derivation Path: 38.508-1 [4], Table 4.6.1-13

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      radioBearerConfig
	Not present 
	
	NR-DC

	      secondaryCellGroup
	CellGroupConfig-PDCP-ENDC
	
	EN-DC

	
	Not present
	
	NR-DC

	      nonCriticalExtension SEQUENCE {
	
	
	NR-DC

	        masterCellGroup
	CellGroupConfig with condition DRBn as per 38.508-1[4] Table 4.6.3-19 
	SCG DRBn added in master cell group
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            mrdc-SecondaryCellGroupConfig CHOICE {
	
	
	

	              setup SEQUENCE {
	
	
	

	                mrdc-SecondaryCellGroup CHOICE {
	
	
	

	                  nr-SCG
	RRCReconfiguration-SCGRLCreEst
	OCTET STRING (CONTAINING RRCReconfiguration)
	

	            radioBearerConfig2
	RadioBearerConfig-PDCPsplit
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.1.3.5.3.3.3-2A: RRCReconfiguration-SCGRLCreEst (Table 7.1.3.5.3.3.3-2)
	Derivation Path: 38.508-1 [4], Table 4.6.1-13 with condition NR-DC_SCG

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      secondaryCellGroup
	CellGroupConfig-SCG-RLC
	OCTET STRING (CONTAINING CellGroupConfig)
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.1.3.5.3.3.3-2B: CellGroupConfig-PDCP-ENDC(Table 7.1.3.5.3.3.3-2)
	Derivation Path: 38.508-1 [4], Table 4.6.3-19

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

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

	    RLC-BearerConfig[1]
	RLC-BearerConfig with conditions AM and DRB2 and Re-establish_RLC
	entry 1
	

	  }
	
	
	

	}
	
	
	



Table 7.1.3.5.3.3.3-2C: CellGroupConfig-SCG-RLC (Table 7.1.3.5.3.3.3-2A)
	Derivation Path: 38.508-1 [4], Table 4.6.13-19 with condition NR-DC_SCG

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

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

	
	RLC-BearerConfig with conditions AM and DRBn and Re-establish_RLC
	
	 

	mac-CellGroupConfig
	Not present
	
	

	physicalCellGroupConfig
	Not present
	
	

	spCellConfig
	Not present
	
	

	  }
	
	
	

	}
	
	
	



Table 7.1.3.5.3.3.3-3: RadioBearerConfig-PDCP-ENDC (Table 4.1.3.5.3.3.3-2)
	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
	

	      cnAssociation CHOICE {
	
	
	

	        eps-BearerIdentity
	6
	
	

	        sdap-Config
	Not present
	
	

	      }
	
	
	

	      drb-Identity
	2
	
	

	
	
	
	

	      reestablishPDCP
	Not present
	
	

	      recoverPDCP
	true
	
	

	      pdcp-Config
	PDCP-Config-Split
	
	

	
	
	
	

	    }
	
	
	

	  }
	
	
	

	  drb-ToReleaseList
	Not present
	
	

	}
	
	
	



Table 7.1.3.5.3.3.3-3A: RadioBearerConfig-PDCPsplit (Table 7.1.3.5.3.3.3-2)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-132

	Information Element
	Value/remark
	Comment
	Condition

	RadioBearerConfig ::= SEQUENCE {
	
	
	

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

	    DRB-ToAddMod[1] SEQUENCE {
	
	
	

	      cnAssociation
	Not present
	
	

	      drb-Identity
	DRB-Identity with condition DRBn
	SGC DRBn
	

	      reestablishPDCP
	Not present
	
	

	      recoverPDCP
	true
	
	

	      pdcp-Config
	PDCP-Config-Split
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.1.3.5.3.3.3-4: PDCP-Config-Split (Table 7.1.3.5.3.3.3-3)
	Derivation Path: 38.508-1 [4], Table 4.6.3-99 condition EN-DC

	Information Element
	Value/remark
	Comment
	Condition

	PDCP-Config ::= SEQUENCE {
	
	
	

	  moreThanOneRLC SEQUENCE {
	
	
	

	    primaryPath SEQUENCE {
	
	
	

	      cellGroup
	1
	
	EN-DC

	
	0
	MCG Path
	NR-DC

	    }
	
	
	

	    ul-DataSplitThreshold
	infinity
	
	

	  }
	
	
	

	}
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