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<Start of first modified section>
7.1.3.5
PDCP other

<unchanged contents skipped>
7.1.3.5.6
PDCP Uplink Routing / Change of primaryPath
7.1.3.5.6.1
Test Purpose (TP)
(1)

with { UE in RRC_CONNECTED state with SCG activated with a Split DRB established and the primary path is set to the SCG and not yet transmitted RLC data volume in the two associated RLC entities }

ensure that {

  when { the primary path is changed to the MCG }

    then { the UE transmits the PDCP data volume on the primary MAC entity, and 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 the primary path is set to the MCG and not yet transmitted RLC data volume in the two associated RLC entities }

ensure that {

  when { the primary path is changed to the SCG }

    then { the UE transmits the PDCP data volume on both the primary and secondary MAC entity, and the UE transmits the PDCP SDUs on the primary or secondary RLC entity }

7.1.3.5.6.2
Conformance requirements
References: the conformance requirements covered in the present TC are specified in TS 38.323 clause 5.2.1 and 5.6, TS 38.321 clause 5.4.4 and 5.4.5. 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 clause 5.7.4;

-
perform integrity protection, and ciphering using the TX_NEXT as specified in the clause 5.9 and 5.8, respectively;

-
set the PDCP SN of the PDCP Data PDU to TX_NEXT modulo 2[pdcp-SN-SizeUL];
-
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 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.

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 5.6]
For the purpose of MAC buffer status reporting, the transmitting PDCP entity shall consider the following as PDCP data volume:

-
the PDCP SDUs for which no PDCP Data PDUs have been constructed;

-
the PDCP Data PDUs that have not been submitted to lower layers;

-
the PDCP Control PDUs;

-
for AM DRBs, the PDCP SDUs to be retransmitted according to clause 5.1.2;

-
for AM DRBs, the PDCP Data PDUs to be retransmitted according to clause 5.5.

If the transmitting PDCP entity is associated with two RLC entities, when indicating the PDCP data volume to a MAC entity for BSR triggering and Buffer Size calculation (as specified in TS 38.321 [4] and TS 36.321 [12]), the transmitting PDCP entity shall:

-
if the PDCP duplication is activated:

-
indicate the PDCP data volume to the MAC entity associated with the primary RLC entity;

-
indicate the PDCP data volume excluding the PDCP Control PDU to the MAC entity associated with the secondary 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:

-
indicate the PDCP data volume to both the MAC entity associated with the primary RLC entity and the MAC entity associated with the secondary RLC entity;

-
else:

-
indicate the PDCP data volume to the MAC entity associated with the primary RLC entity;

-
indicate the PDCP data volume as 0 to the MAC entity associated with the secondary RLC entity.

[TS 38.321, clause 5.4.4]

The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.

The MAC entity may be configured with zero, one, or more SR configurations. An SR configuration consists of a set of PUCCH resources for SR across different BWPs and cells. For a logical channel, at most one PUCCH resource for SR is configured per BWP.

Each SR configuration corresponds to one or more logical channels. Each logical channel may be mapped to zero or one SR configuration, which is configured by RRC. The SR configuration of the logical channel that triggered the BSR (clause 5.4.5) (if such a configuration exists) is considered as corresponding SR configuration for the triggered SR.

RRC configures the following parameters for the scheduling request procedure:

-
sr-ProhibitTimer (per SR configuration);

-
sr-TransMax (per SR configuration).

The following UE variables are used for the scheduling request procedure:

-
SR_COUNTER (per SR configuration).

If an SR is triggered and there are no other SRs pending corresponding to the same SR configuration, the MAC entity shall set the SR_COUNTER of the corresponding SR configuration to 0.
When an SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) triggered prior to the MAC PDU assembly shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the MAC PDU is transmitted and this PDU includes a Long or Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see clause 5.4.5) prior to the MAC PDU assembly. All pending SR(s) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the UL grant(s) can accommodate all pending data available for transmission.
Only PUCCH resources on a BWP which is active at the time of SR transmission occasion are considered valid.

As long as at least one SR is pending, the MAC entity shall for each pending SR:

1>
if the MAC entity has no valid PUCCH resource configured for the pending SR:

2>
initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel the pending SR.

1>
else, for the SR configuration corresponding to the pending SR:

2>
when the MAC entity has an SR transmission occasion on the valid PUCCH resource for SR configured; and
2>
if sr-ProhibitTimer is not running at the time of the SR transmission occasion; and

2>
if the PUCCH resource for the SR transmission occasion does not overlap with a measurement gap; and

2>
if the PUCCH resource for the SR transmission occasion does not overlap with a UL-SCH resource:

3>
if SR_COUNTER < sr-TransMax:

4>
increment SR_COUNTER by 1;

4>
instruct the physical layer to signal the SR on one valid PUCCH resource for SR;

4>
start the sr-ProhibitTimer.

3>
else:

4>
notify RRC to release PUCCH for all Serving Cells;

4>
notify RRC to release SRS for all Serving Cells;

4>
clear any configured downlink assignments and uplink grants;

4>
clear any PUSCH resources for semi-persistent CSI reporting;

4>
initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel all pending SRs.

NOTE 1:
The selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one overlapping valid PUCCH resource for the SR transmission occasion is left to UE implementation.

NOTE 2:
If more than one individual SR triggers an instruction from the MAC entity to the PHY layer to signal the SR on the same valid PUCCH resource, the SR_COUNTER for the relevant SR configuration is incremented only once.

The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR which has no valid PUCCH resources configured, which was initiated by MAC entity prior to the MAC PDU assembly. Such a Random Access procedure may be stopped when the MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response, and this PDU includes a BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see clause 5.4.5) prior to the MAC PDU assembly, or when the UL grant(s) can accommodate all pending data available for transmission.

[TS 38.321, clause 5.4.5]
The Buffer Status reporting (BSR) procedure is used to provide the serving gNB with information about UL data volume in the MAC entity.

RRC configures the following parameters to control the BSR:

-
periodicBSR-Timer;

-
retxBSR-Timer;

-
logicalChannelSR-DelayTimerApplied;

-
logicalChannelSR-DelayTimer;

-
logicalChannelSR-Mask;

-
logicalChannelGroup.

Each logical channel may be allocated to an LCG using the logicalChannelGroup. The maximum number of LCGs is eight.

The MAC entity determines the amount of UL data available for a logical channel according to the data volume calculation procedure in TSs 38.322 [3] and 38.323 [4].

A BSR shall be triggered if any of the following events occur:

-
UL data, for a logical channel which belongs to an LCG, becomes available to the MAC entity; and either

-
this UL data belongs to a logical channel with higher priority than the priority of any logical channel containing available UL data which belong to any LCG; or

-
none of the logical channels which belong to an LCG contains any available UL data.


in which case the BSR is referred below to as 'Regular BSR';

-
UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC CE plus its subheader, in which case the BSR is referred below to as 'Padding BSR';

-
retxBSR-Timer expires, and at least one of the logical channels which belong to an LCG contains UL data, in which case the BSR is referred below to as 'Regular BSR';

-
periodicBSR-Timer expires, in which case the BSR is referred below to as 'Periodic BSR'.

NOTE:
When Regular BSR triggering events occur for multiple logical channels simultaneously, each logical channel triggers one separate Regular BSR.

For Regular BSR, the MAC entity shall:

1>
if the BSR is triggered for a logical channel for which logicalChannelSR-DelayTimerApplied with value true is configured by upper layers:

2>
start or restart the logicalChannelSR-DelayTimer.

1>
else:

2>
if running, stop the logicalChannelSR-DelayTimer.

For Regular and Periodic BSR, the MAC entity shall:

1>
if more than one LCG has data available for transmission when the MAC PDU containing the BSR is to be built:

2>
report Long BSR for all LCGs which have data available for transmission.

1>
else:

2>
report Short BSR.

For Padding BSR, the MAC entity shall:

1>
if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader:

2>
if more than one LCG has data available for transmission when the BSR is to be built:
3>
if the number of padding bits is equal to the size of the Short BSR plus its subheader:

4>
report Short Truncated BSR of the LCG with the highest priority logical channel with data available for transmission.

3>
else:

4>
report Long Truncated BSR of the LCG(s) with the logical channels having data available for transmission following a decreasing order of the highest priority logical channel (with or without data available for transmission) in each of these LCG(s), and in case of equal priority, in increasing order of LCGID.

2>
else:

3>
report Short BSR.

1>
else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader:

2>
report Long BSR for all LCGs which have data available for transmission.

For BSR triggered by retxBSR-Timer expiry, the MAC entity considers that the logical channel that triggered the BSR is the highest priority logical channel that has data available for transmission at the time the BSR is triggered.

The MAC entity shall:

1>
if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:

2>
if UL-SCH resources are available for a new transmission and the UL-SCH resources can accommodate the BSR MAC CE plus its subheader as a result of logical channel prioritization:

3>
instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s);

3>
start or restart periodicBSR-Timer except when all the generated BSRs are long or short Truncated BSRs;

3>
start or restart retxBSR-Timer.

2>
if a Regular BSR has been triggered and logicalChannelSR-DelayTimer is not running:

3>
if there is no UL-SCH resource available for a new transmission; or

3>
if the MAC entity is configured with configured uplink grant(s) and the Regular BSR was triggered for a logical channel for which logicalChannelSR-Mask is set to false; or

3>
if the UL-SCH resources available for a new transmission do not meet the LCP mapping restrictions (see clause 5.4.3.1) configured for the logical channel that triggered the BSR:

4>
trigger a Scheduling Request.

NOTE:
UL-SCH resources are considered available if the MAC entity has an active configuration for either type of configured uplink grants, or if the MAC entity has received a dynamic uplink grant, or if both of these conditions are met. If the MAC entity has determined at a given point in time that UL-SCH resources are available, this need not imply that UL-SCH resources are available for use at that point in time.

A MAC PDU shall contain at most one BSR MAC CE, even when multiple events have triggered a BSR. The Regular BSR and the Periodic BSR shall have precedence over the padding BSR.

The MAC entity shall restart retxBSR-Timer upon reception of a grant for transmission of new data on any UL-SCH.

All triggered BSRs may be cancelled when the UL grant(s) can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC CE plus its subheader. All BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU is transmitted and this PDU includes a Long or Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR prior to the MAC PDU assembly.

NOTE:
MAC PDU assembly can happen at any point in time between uplink grant reception and actual transmission of the corresponding MAC PDU. BSR and SR can be triggered after the assembly of a MAC PDU which contains a BSR MAC CE, but before the transmission of this MAC PDU. In addition, BSR and SR can be triggered during MAC PDU assembly.

7.1.3.5.6.3
Test Description

7.1.3.5.6.3.1
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).

Table 7.1.3.5.6.3.1-1: PDCP Settings

	Parameter
	Value

	ul-DataSplitThreshold
	b100


7.1.3.5.6.3.2
Test procedure sequence
Table 7.1.3.5.6.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits NR RRCConnectionReconfiguration message to configure initial split DRB parameters, where the primary path is set to the SCG (NR).
	<--
	RRCConnectionReconfiguration
	-
	-

	2
	The UE transmits RRCConnectionReconfigurationComplete.
	-->
	RRCConnectionReconfigurationComplete.
	-
	-

	3
	The SS sends a PDCP Data PDU on the split DRB on NR Cell 1 (PSCell).

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

	4
	Check: Does the UE trigger a Scheduling Request (SR) in order to report the UL PDCP data volume on NR Cell 1 (PSCell)?
	-->
	SR
	1
	P

	5
	The SS allocates an UL grant for NR Cell 1.
	<--
	UL Grant
	-
	-

	6
	Check: Does the UE transmit a PDCP Data PDU on the AM RLC entity configured for SCG on NR Cell 1?
	-->
	PDCP DATA PDU
	1
	P

	7
	The SS transmits NR RRCConnectionReconfiguration message to configure new split DRB parameters, where the primary path is set to the MCG (LTE).
	<--
	RRCConnectionReconfiguration
	-
	-

	8
	The UE transmits RRCConnectionReconfigurationComplete
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	9
	The SS sends a PDCP Data PDU on the split DRB on NR Cell 1.
Data PDU = 64 bytes
	<--
	PDCP DATA PDU
	-
	-

	10
	Check: Does the UE trigger an SR in order to report the UL PDCP data volume on E-UTRA Cell 1 (PCell)?
	-->
	SR
	2
	P

	11
	The SS allocates an UL grant for E-UTRA Cell 1.
	<--
	UL Grant
	-
	-

	12
	Check: Does the UE transmit a PDCP Data PDU on the AM RLC entity configured for MCG on E-UTRA Cell 1?
	-->
	PDCP DATA PDU
	2
	P

	13
	The SS transmits NR RRCConnectionReconfiguration message to configure new split DRB parameters, where the primary path is set back to the SCG (NR).
	<--
	RRCConnectionReconfiguration
	-
	-

	14
	The UE transmits RRCConnectionReconfigurationComplete
	-->
	RRCConnectionReconfigurationComplete
	-
	-

	15
	The SS sends a PDCP Data PDU on the split DRB on NR Cell 1 (PSCell).
Data PDU = 64 bytes
	<--
	PDCP DATA PDU
	-
	-

	16
	Check: Does the UE trigger an SR in order to report the UL PDCP data volume on NR Cell 1 (PSCell)?
	-->
	SR
	1
	P

	17
	The SS allocates an UL grant for NR Cell 1.
	<--
	UL Grant
	-
	-

	18
	Check: Does the UE transmit a PDCP Data PDU on the AM RLC entity configured for SCG on NR Cell 1?
	-->
	PDCP DATA PDU
	1
	P


7.1.3.5.6.3.3
Specific message contents

Table 7.1.3.5.6.3.3-1: RRCConnectionReconfiguration (Step 1 and 13, Table 7.1.3.5.6.3.2-1)

	Derivation Path: 38.508-1 [4], Table 4.6.1-13

	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 {
	
	
	MCG_and_split

	                            nr-SecondaryCellGroupConfig-r15
	OCTET STRING including the RRCReconfiguration message, the IE secondaryCellGroup.
	
	MCG_and_split

	                          }
	
	
	

	                        }
	
	
	

	                        nr-RadioBearerConfig1-r15
	RadioBearerConfig
	
	MCG_and_split

	                      }
	
	
	

	                    }
	
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.3.5.6.3.3-2: RRCReconfiguration (Table7.1.3.5.6.3.3-1)

	Derivation Path: 38.508-1 [4], Table 4.6.1-13, condition EN-DC


Table 7.1.3.5.6.3.3-3: RadioBearerConfig (Table 7.1.3.5.6.3.3-1)

	Derivation Path: 38.508-1 [4], Table 4.6.1-132

	Information Element
	Value/remark
	Comment
	Condition

	RadioBearerConfig ::= SEQUENCE {
	
	
	

	  drb-ToAddModList :: = SEQUENCE (SIZE (1..maxDRB)) OF SEQUENCE {
    {
	
	
	EN-DC_DRB

	      pdcp-Config ::= SEQUENCE {
	
	
	

	        moreThanOneRLC SEQUENCE {
	
	
	Split

	          primaryPath SEQUENCE {
	
	
	

	            cellGroup
	1
	NR SCG
	

	            logicalChannel
	LogicalChannelIdentity
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.3.5.6.3.3-4: RRCConnectionReconfiguration (Step 7, Table 7.1.3.5.6.3.2-1)

	Derivation Path: 36.508 [18], 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 {
	
	
	MCG_and_split

	                            nr-SecondaryCellGroupConfig-r15
	OCTET STRING including the RRCReconfiguration message, the IE secondaryCellGroup.
	
	MCG_and_split

	                          }
	
	
	

	                        }
	
	
	

	                        nr-RadioBearerConfig1-r15
	RadioBearerConfig
	
	MCG_and_split

	                      }
	
	
	

	                    }
	
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.3.5.6.3.3-5: RRCReconfiguration (Table 7.1.3.5.6.3.3-4)

	Derivation Path: 38.508-1 [4], Table 4.6.1-13, condition EN-DC


Table 7.1.3.5.6.3.3-6: RadioBearerConfig (Table 7.1.3.5.6.3.3-4)

	Derivation Path: 38.508-1 [4], Table 4.6.1-132

	Information Element
	Value/remark
	Comment
	Condition

	RadioBearerConfig ::= SEQUENCE {
	
	
	

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

    {
	
	
	EN-DC_DRB

	      pdcp-Config ::= SEQUENCE {
	
	
	

	        moreThanOneRLC SEQUENCE {
	
	
	Split

	          primaryPath SEQUENCE {
	
	
	

	            cellGroup
	0
	LTE MCG
	

	            logicalChannel
	LogicalChannelIdentity
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


<End of first modified section>
