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<Start of Change>

7.1.3.5.2
PDCP Uplink Routing / Split DRB

7.1.3.5.2.1
Test Purpose

(1)

with { UE in RRC_CONNECTED state with SCG activated with a Split DRB established and total amount of PDCP data volume is less than ul-DataSplitThreshold and not yet transmitted RLC data volume in the two associated RLC entities }

ensure that {

  when { UE has PDCP SDUs available for transmission }

    then { the UE transmits the PDCP SDUs on the Primary RLC entity }

            }

(2)

with { UE in RRC_CONNECTED state with SCG activated with a Split DRB established and total amount of PDCP data volume is not less than ul-DataSplitThreshold and not yet transmitted RLC data volume in the two associated RLC entities }

ensure that {

  when { UE has PDCP SDUs available for transmission }

    then { the UE transmits the PDCP SDUs on the primary or secondary RLC entity }

            }

7.1.3.5.2.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.323, clause 5.2.1. 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 Data PDU to lower layer, the transmitting PDCP entity shall:

-
if the transmitting PDCP entity is associated with one RLC entity:

-
submit the PDCP Data 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:

-
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 36.322 [5]) in the two associated RLC entities is equal to or larger than ul-DataSplitThreshold:

-
submit the PDCP Data PDU to either the primary RLC entity or the secondary RLC entity;.

-
else:

-
submit the PDCP Data PDU to the primary 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.

7.1.3.5.2.3
Test description

7.1.3.5.2.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.1.3.0 with exceptions listed in Table 7.1.3.5.2.3.1-1 and Generic procedure parameter DC bearer(MCG and split).

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) with DC bearer(MCG and split).

Table 7.1.3.5.2.3.1-1: PDCP Settings

	Parameter
	Value

	Discard_Timer
	500 ms

	ul-DataSplitThreshold
	b100


7.1.3.5.2.3.2
Test procedure sequence

Table 7.1.3.5.2.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS sends a PDCP Data PDU on the split DRB on AM RLC entity configured for SCG on PSCell.

Data PDU = 64 bytes.
	<--
	PDCP DATA PDU
	-
	-

	-
	EXCEPTION: In parallel with step 2, UE may execute parallel behaviour defined in table 7.1.3.5.2.3.2-2.
	-
	-
	-
	-

	2
	Check: Does UE transmit a PDCP Data PDU on the AM RLC entity configured for SCG on PSCell?
	-->
	PDCP DATA PDU
	1
	P

	3
	The SS sends a PDCP Data PDU on the split DRB on AM RLC entity configured for SCG on PSCell.

Data PDU = 164 bytes.
	<--
	PDCP DATA PDU
	-
	-

	-
	EXCEPTION:  Steps 4a1 to 4b2 describe optional behaviour that depends on the UE uplink path
	-
	-
	-
	-

	4a1
	Check: Does UE transmit a PDCP Data PDU on the AM RLC entity configured for MCG on PCell?
	-->
	PDCP DATA PDU
	2
	P

	4a2
	Check: Does UE transmit a PDCP Data PDU on the AM RLC entity configured for SCG on PSCell?
	-->
	PDCP DATA PDU
	2
	F

	4b1
	Check: Does UE transmit a PDCP Data PDU on the AM RLC entity configured for SCG on PSCell?
	-->
	PDCP DATA PDU
	2
	P

	4b2
	Check: Does UE transmit a PDCP Data PDU on the AM RLC entity configured for MCG PCell?
	-->
	PDCP DATA PDU
	2
	F

	5
	SS transmits NR RRCReconfiguration message to configure new split DRB parameters, where the ul-DataSplitThreshold is equal to 0 bytes (Note 1).
	<--
	RRCReconfiguration
	-
	-

	6
	UE transmits RRCReconfigurationComplete (Note 2).
	-->
	RRCReconfigurationComplete
	-
	-

	7
	The SS sends a PDCP Data PDU on the split DRB on AM RLC entity configured for SCG on PSCell.

Data PDU = 64 bytes
	<--
	PDCP Data PDU
	-
	-

	-
	EXCEPTION:  Steps 8a1 to 8b2 describe optional behaviour that depends on the UE uplink path
	-
	-
	-
	-

	8a1
	Check: Does UE transmit a PDCP Data PDU on the AM RLC entity configured for MCG on PCell?
	-->
	PDCP DATA PDU
	2
	P

	8a2
	Check: Does UE transmit a PDCP Data PDU on the AM RLC entity configured for SCG on PSCell?
	-->
	PDCP DATA PDU
	2
	F

	8b1
	Check: Does UE transmit a PDCP Data PDU on the AM RLC entity configured for SCG on PSCell?
	-->
	PDCP DATA PDU
	2
	P

	8b2
	Check: Does UE transmit a PDCP Data PDU on the AM RLC entity configured for MCG PCell?
	-->
	PDCP DATA PDU
	2
	F

	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.


Table 7.1.3.5.2.3.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does UE transmit a PDCP Data PDU on the AM RLC entity configured for MCG on PCell in next two seconds?

NOTE: Two seconds sufficient time to discard PDCP PDU.
	-->
	PDCP DATA PDU
	1
	F


7.1.3.5.2.3.3
Specific message contents

Table 7.1.3.5.2.3.3-0A: RRCConnectionReconfiguration (step 5, Table 7.1.3.5.3.3.2-1)

	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
	
	

	                      }
	
	
	

	                    }
	
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.3.5.2.3.3-0B: RRCReconfiguration (step 5, Table 7.1.3.5.2.3.2-1)

	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
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.3.5.2.3.3-1: RadioBearerConfig ( Table 7.1.3.5.2.3.3-0A and Table 7.1.3.5.2.3.3-0B)

	Derivation Path: 38.508-1 [4], Table 4.6.3-132

	Information Element
	Value/remark
	Comment
	Condition

	RadioBearerConfig ::= SEQUENCE {
	
	
	

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

	      drb-Identity
	DRB-Identity using condition DRB2
	
	EN-DC

	
	SCG DRBn
	
	NR

	    DRB-ToAddMod[1] SEQUENCE {
	
	entry 1
	

	      pdcp-Config SEQUENCE {
	
	
	

	        moreThanOneRLC SEQUENCE {
	
	
	

	          primaryPath SEQUENCE {
	
	
	

	            cellGroup
	1
	
	EN-DC

	
	0
	
	NR

	            logicalChannel
	LogicalChannelIdentity acc to TS 38.508-1[4] Table 4.6.3-67
	
	

	          }
	
	
	

	          ul-DataSplitThreshold
	b0
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


<End of Change>
