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[bookmark: _Toc21103173][bookmark: _Toc29233513][bookmark: _Toc29462118][bookmark: _Toc36158095]7.1.3.4.1	PDCP handover / Lossless handover / PDCP sequence number maintenance / PDCP status report to convey the information on missing or acknowledged PDCP SDUs at handover / In-order delivery and duplicate elimination in the downlink
7.1.3.4.1.1	Test Purpose (TP)
(1)
with { UE in RRC_CONNECTED state with default RB using RLC-AM }
ensure that {
  when { UE is requested to make a lossless handover by SS }
    then { UE creates a PDCP status report to SS }
            }

(2)
with { UE in RRC_CONNECTED state with default RB using RLC-AM }
ensure that {
  when { UE is requested to make a lossless handover by SS }
    then { UE retransmits the unacknowledged data }
            }

(3)
with { UE in RRC_CONNECTED state with default RB using RLC-AM }
ensure that {
  when { UE is requested to make a lossless handover by SS }
    then { UE achieves in-order delivery and  discards a PDCP PDU already received in the downlink }
            }

7.1.3.4.1.2	Conformance requirements
<<unchanged text skipped>>

7.1.3.4.1.3	Test description
7.1.3.4.1.3.1	Pre-test conditions
Same Pre-test conditions as in clause 7.1.3.0 except the following:
-	2 NR cells (NR Cell 1 and NR Cell 2) are configured with DRBs in RLC AM mode.
-	The cell power levels are configured as per the Table 7.1.3.4.1.3.1-1.
-	DRB of NR Cell 1 is configured according to Table 7.1.3.4.1.3.1-3.
Table 7.1.3.4.1.3.1-1: Time instances of cell power level in FR1
	
	Parameter
	Unit
	EUTRA Cell 1
	NR Cell 1
	NR Cell 2
	Remark

	T0
	Cell-specific RS EPRE
	dBm/SCS
	-85
	-
	-
	

	
	SS/PBCH
SSS EPRE
	dBm/SCS
	-
	-88
	Off
	

	T1
	Cell-specific RS EPRE
	dBm/SCS
	-85
	-
	-
	

	
	SS/PBCH
SSS EPRE
	dBm/SCS
	-
	-88
	-82
	

	T2
	Cell-specific RS EPRE
	dBm/SCS
	-85
	-
	
	

	
	SS/PBCH
SSS EPRE
	dBm/SCS
	-
	-82
	-88
	



Table 7.1.3.4.1.3.1-2: Time instances of cell power level in FR2
	
	Parameter
	Unit
	EUTRA Cell 1
	NR Cell 1
	NR Cell 2
	Remark

	T0
	Cell-specific RS EPRE
	dBm/SCS
	-96
	-
	-
	

	
	SS/PBCH
SSS EPRE
	dBm/SCS
	-
	-91
	Off
	

	T1
	Cell-specific RS EPRE
	dBm/SCS
	-96
	-
	-
	

	
	SS/PBCH
SSS EPRE
	dBm/SCS
	-
	-91
	-82
	

	T2
	Cell-specific RS EPRE
	dBm/SCS
	-96
	-
	
	

	
	SS/PBCH
SSS EPRE
	dBm/SCS
	-
	-82
	-91
	



Table 7.1.3.4.1.3.1-3: RLC parameters
	t-PollRetransmit
	ms150



7.1.3.4.1.3.2	Test procedure sequence
Table 7.1.3.4.1.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS creates 5 PDCP Data PDUs and the TX_NEXT is set to "0".
	-
	-
	-
	-

	-
	EXCEPTION: Step 2 and 3 shall be repeated for k=0 to 1(increment=1).
	-
	-
	-
	-

	2
	The SS sends the PDCP Data PDU#k via RLC-AM RB with the following content to the UE:
D/C field = 1 (PDCP Data PDU) and PDCP SN = k on NR Cell 1.
After having sent a PDU, the SS set TX_NEXT = k+1.
	<--
	PDCP PDU DATA #k
	-
	-

	3
	The UE sends the PDCP Data PDU#k via RLC-AM RB with the following content to the UE:
D/C field = 1 (PDCP Data PDU) and PDCP SN = k on NR Cell 1.
Data is previously received data from PDU #k. (Note 1)
	-->
	PDCP PDU DATA #k
	-
	-

	3A
	The SS changes NR Cell 2 parameters according to the row "T1" in table 7.1.3.4.1.3.1-1(FR1) / 7.1.3.4.1.3.1-2(FR2).
	
	
	
	

	-
	EXCEPTION: Step 4 to 6 shall be repeated for m=2 to 4 (increment=1).
	-
	-
	-
	-

	4
	The SS is configured on NR Cell 1 not to send RLC acknowledgement (RLC ACK) to the next received RLC SDU to the UE.
	-
	-
	-
	-

	5
	The SS sends the PDCP Data PDU #m via RLC-AM RB with the following content to the UE:
D/C field = 1 (PDCP Data PDU) and PDCP SN =m.
After having sent a PDU, the SS set TX_NEXT = m+1. (Note 6)
	<--
	PDCP PDU DATA #m
	-
	-

	6
	The UE sends the PDCP Data PDU#m via RLC-AM RB with the following content to the UE:
D/C field = 1 (PDCP Data PDU) and PDCP SN = m.
Data is previously received data from PDU #m. (Note 2)
	-->
	PDCP PDU DATA #m
	-
	-

	6A
	Configure SS not to allocate UL grant to the UE in NR Cell 1
	
	
	
	

	7
	Void
	-
	-
	-
	-

	8
	The SS transmits NR RRCReconfiguration message to perform SpCell change from NR Cell1 to NR Cell2
(Note 3)
	<--
	RRCReconfiguration
	-
	-

	9
	The SS assigns UL grant during the Random Access procedure on NR Cell 2 to allow the UE to send PDCP status report.(Note 5)
	-
	-
	-
	-

	-
	EXCEPTION: Steps 10 and 11 can occur in any order. (Note 7)
	-
	-
	-
	-

	10
	The UE transmits a NR RRCReconfigurationComplete message.
(Note 4)
	-->
	RRCReconfigurationComplete
	-
	-

	11
	Check: Does the UE send PDCP Control PDUs via RLC-AM RB with the following content to the SS:
D/C field = 0 (PDCP control PDU) and PDU Type =000, FMC field = 5 on NR Cell 2?
	-->
	PDCP STATUS REPORT
	1
	P

	12
	The SS generates a PDCP status report message and sends it to UE: D/C field = 0 (PDCP control PDU) and PDU Type =000, FMC field = 2 on NR Cell 2.
	<--
	PDCP STATUS REPORT
	-
	-

	13
	Configure the SS to allocate Default UL grants to the UE in NR Cell 2.
	-
	-
	-
	-

	14
	Void
	-
	-
	-
	-

	-
	EXCEPTION: Step 15 shall be repeated for m=2 to 4 (increment=1).
	-
	-
	-
	-

	15
	Check: Does the UE send the PDCP Data PDU #m via RLC-AM RB with the following content to the SS:
D/C field = 1 (PDCP Data PDU) and PDCP SN = m on NR Cell 2?
Note: Data is previously received data from PDU #m.
(Note 8)
	-->
	PDCP PDU DATA #m
	2
	P

	16
	The SS sends the PDCP Data PDU#5 via RLC-AM RB with the following content to the UE:
PDCP Data PDU #5 (
D/C field = 1 (PDCP Data PDU) and PDCP SN=5) on NR Cell 2.
	<--
	PDCP DATA PDU#5
	-
	-

	17
	The UE transmits a PDCP Data PDU via RLC-AM RB with the following content back to the SS:
D/C field = 1 (PDCP Data PDU) and PDCP SN=5 on NR Cell 2.
Note: Data is previously received packet in PDCP Data PDU#5.
(Note 1)
	-->
	PDCP DATA PDU #5
	-
	-

	18
	TX_NEXT is set to "6".
The SS creates a PDCP Data PDU#6 (not transmitted).
	-
	-
	-
	-

	19
	The TX_NEXT is set to "7". The SS creates a PDCP Data PDU #7.
	-
	-
	-
	-

	20
	The SS sends PDCP Data PDU#7 via RLC-AM RB with the following content to the UE:
PDCP Data PDU#7;
D/C field = 1 (PDCP Data PDU) and PDCP SN=7 on NR Cell 2.
	<--
	PDCP DATA PDU #7
	-
	-

	21
	Check: Does the UE transmit a PDCP DATA PDU#7 on NR Cell 2?
	-->
	PDCP DATA PDU#7
	3
	F

	21A
	Configure SS not to allocate UL grant to the UE in NR Cell 1
	-
	-
	-
	-

	22
	The SS changes NR Cell 1 and NR Cell 2 parameters according to row "T2" in Table 7.1.3.4.1.3.1-1(FR1) / 7.1.3.4.1.3.1-2(FR2).
	-
	-
	-
	-

	23
	The SS requests transmits NR RRCReconfiguration message to perform SpCell change from NR Cell2 to NR Cell1 with key change.
(Note 3)
	<--
	RRCReconfiguration
	-
	-

	24
	SS assigns UL grant during the Random Access procedure on NR Cell 1 to allow the UE to send PDCP status report.(Note 5)
	-
	-
	-
	-

	-
	EXCEPTION: Steps 25 and 26 can occur in any order. (Note 7)
	-
	-
	-
	-

	25
	The UE transmits a NR RRCReconfigurationComplete message.
(Note 4)
	-->
	RRCReconfigurationComplete
	-
	-

	26
	The UE sends PDCP Control PDUs via RLC-AM RB with the following content to the SS: D/C field = 0 (PDCP control PDU) and PDU Type =000, FMC field = 6, Bitmap = 0x80 on NR Cell 1.
	-->
	PDCP STATUS REPORT
	-
	-

	27
	The SS generates a PDCP status report message and sends it to UE: D/C field = 0 (PDCP control PDU) and PDU Type =000, FMC field = 6 on NR Cell 1.
	<--
	PDCP STATUS REPORT
	-
	-

	28
	Configure the SS to allocate Default UL grants to the UE in NR Cell 1
	-
	-
	-
	-

	28A
	The SS sends the PDCP Data PDU#5 via RLC-AM RB with the following content to the UE:
PDCP Data PDU #5 (
D/C field = 1 (PDCP Data PDU) and PDCP SN=5) on NR Cell 1.
	<--
	PDCP DATA PDU#5
	-
	-

	28B
	Check: Does the UE transmit a PDCP Data PDU via RLC-AM RB with the following content back to the SS:
D/C field = 1 (PDCP Data PDU) and PDCP SN=5 on NR Cell 1 within the next 5 seconds?
	-->
	PDCP DATA PDU #5
	3
	F

	29
	The SS sends the PDCP Data PDU#6 via RLC-AM RB with the following content to the UE:
PDCP Data PDU#6 (
D/C field = 1 (PDCP Data PDU) and PDCP SN=6) on NR Cell 1.
	<--
	PDCP DATA PDU #6
	-
	-

	30
	Check: Does the UE transmit a PDCP Data PDU via RLC-AM RB with the following content back to the SS?
D/C field = 1 (PDCP Data PDU) and PDCP SN=6 on NR Cell 1.
Note: Data is previously received packet in PDCP Data PDU#6
(Note 9)
	-->
	PDCP DATA PDU #6
	3
	P

	31
	Check: Does the UE transmit PDCP Data PDU via RLC-AM RB with the following content back to the SS?
D/C field = 1 (PDCP Data PDU) and PDCP SN=7 on NR Cell 1.
Note: Data is previously received packet in PDCP Data PDU#7
(Note 9)
	-->
	PDCP DATA PDU #7
	3
	P

	Note 1:	The SS acknowledges the received data.
Note 2:	SS doesn’t send the RLC ACK for this data.
Note 3:	For EN-DC the NR RRCReconfiguration (Table 7.1.3.4.1.3.3-1 with cond EN-DC) and RadioBearerConfig message (Table 7.1.3.4.1.3.3-2) are contained in RRCConnectionReconfiguration 36.508 [7], Table 4.6.1-8 using conditions EN-DC_EmbedNR_RRCRecon, EN-DC_PSCell_HO and RBConfig_KeyChange. IE sk-Counter-r15 is included with a value incremented by 1 than previous value.
Note 4:	For EN-DC the NR RRCReconfigurationComplete message is contained in RRCConnectionReconfigurationComplete.
Note 5:	The PDCP STATUS REPORT PDU size shall be 6 octets with 3 octets of RLC header, 2 octets of MAC header and 3 octets of MAC BSR or padding, so TBS of 112 bits shall be allocated.
Note 6:	PDCP PDU with m = 2 is sent at t = 0 and the subsequent PDCP PDUs are sent at t = (m-2)*75100.
Note 7:	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 8	PDCP PDUs at step 15 (m=2 to 4) may be received by the SS in the same slot or in multiple slots (max one MAC PDU in a slot).
Note 9	PDCP PDUs at steps 30 and 31 may be received by the SS in the same slot or in multiple slots (max one MAC PDU in a slot).




