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7.1.3.1	Maintenance of PDCP sequence numbers for radio bearers
[bookmark: _Toc21103162][bookmark: _Toc29233502][bookmark: _Toc29462107][bookmark: _Toc36158084]7.1.3.1.1	Maintenance of PDCP sequence numbers / User plane / 12 bit SN
7.1.3.1.1.1	Test Purpose (TP)
(1)
with { UE in RRC_CONNECTED state with PDCP configured for 12 bit SN}
ensure that {
  when { UE transmits a PDCP Data SDU on a DRB }
    then { UE increments SN with 1 for each transmitted PDU for SN=0 to Maximum_PDCP_SN (2[pdcp-SN-SizeUL] -1) }
            }

(2)
with { UE in RRC_CONNECTED state with PDCP configured for 12 bit SN }
ensure that {
  when { UE transmits a PDCP Data SDU on a DRB and, after incrementation, TX_NEXT is larger than the Maximum_PDCP_SN(2[pdcp-SN-SizeUL] -1) }
    then { UE sets SN to 0 in the next transmitted PDCP SDU}
            }

7.1.3.1.1.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 38.323, clauses 5.2.1, 5.2.2.1 and 6.2.2.2. 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 pdcpDuplication is configured and activated:
-	duplicate the PDCP Data PDU and submit the PDCP Data PDU to both associated RLC entities.
-	else, if pdcpDuplication 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 36.322 [5]) in the two associated RLC entities is less than ul-DataSplitThreshold:
-	submit the PDCP Data PDU to the primary RLC entity.
-	else:
-	submit the PDCP Data 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 5.2.2.1]
In this section, following definitions are used:
-	HFN(State Variable): the HFN part (i.e. the number of most significant bits equal to HFN length) of the State Variable;
-	SN(State Variable): the SN part (i.e. the number of least significant bits equal to PDCP SN length) of the State Variable;
-	RCVD_SN: the PDCP SN of the received PDCP Data PDU, included in the PDU header;
-	RCVD_HFN: the HFN of the received PDCP Data PDU, calculated by the receiving PDCP entity;
-	RCVD_COUNT: the COUNT of the received PDCP Data PDU = [RCVD_HFN, RCVD_SN]
At reception of a PDCP Data PDU from lower layers, the receiving PDCP entity shall determine the COUNT value of the received PDCP Data PDU, i.e. RCVD_COUNT, as follows:
-	if RCVD_SN < SN(RX_DELIV) – Window_Size:
-	RCVD_HFN = HFN(RX_DELIV) + 1.
-	else if RCVD_SN >= SN(RX_DELIV) + Window_Size:
-	RCVD_HFN = HFN(RX_DELIV) – 1.
-	else:
-	RCVD_HFN = HFN(RX_DELIV);
-	RCVD_COUNT = [RCVD_HFN, RCVD_SN].
After determining the COUNT value of the received PDCP Data PDU = RCVD_COUNT, the receiving PDCP entity shall:
-	if RCVD_COUNT < RX_DELIV; or
-	if the PDCP Data PDU with COUNT = RCVD_COUNT has been received before:
-	perform deciphering and integrity verification of the PDCP Data PDU using COUNT = RCVD_COUNT;
-	if integrity verification fails:
-	indicate the integrity verification failure to upper layer;
-	discard the PDCP Data PDU.
-	else:
-	perform deciphering and integrity verification of the PDCP Data PDU using COUNT = RCVD_COUNT;
-	if integrity verification fails:
-	indicate the integrity verification failure to upper layer;
-	discard the PDCP Data PDU.
If the received PDCP Data PDU with COUNT value = RCVD_COUNT is not discarded above, the receiving PDCP entity shall:
-	store the resulting PDCP SDU in the reception buffer;
-	if RCVD_COUNT >= RX_NEXT:
-	update RX_NEXT to RCVD_COUNT + 1.
-	if outOfOrderDelivery is configured:
-	deliver the resulting PDCP SDU to upper layers.
-	if RCVD_COUNT = RX_DELIV:
-	deliver to upper layers in ascending order of the associated COUNT value after performing header decompression, if not decompressed before;
-	all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from COUNT = RX_DELIV;
-	update RX_DELIV to the COUNT value of the first PDCP SDU which has not been delivered to upper layers, with COUNT value > RX_DELIV;
-	if t-Reordering is running, and if RX_DELIV >= RX_REORD:
-	stop and reset t-Reordering.
-	if t-Reordering is not running (includes the case when t-Reordering is stopped due to actions above), and RX_DELIV < RX_NEXT:
-	update RX_REORD to RX_NEXT;
-	start t-Reordering.
[TS 38.322, clause 6.2.2.2]
Figure 6.2.2.2-1 shows the format of the PDCP Data PDU with 12 bits PDCP SN. This format is applicable for UM DRBs and AM DRBs.
[image: ]
Figure 6.2.2.2-1: PDCP Data PDU format with 12 bits PDCP SN

7.1.3.1.1.3	Test description
7.1.3.1.1.3.1	Pre-test conditions
Same Pre-test conditions as in clause 7.1.3.0 exception of PDCP parameters according to Table 7.1.3.1.1.3.1-1.
Table 7.1.3.1.1.3.1-1: PDCP parameters
	PDCP-Config pdcp-SN-SizeUL
	len12bits

	PDCP-Config pdcp-SN-SizeDL
	len12bits



7.1.3.1.1.3.2	Test procedure sequence
Table 7.1.3.1.1.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION:  Steps 1 – 2 shall be repeated from j = 0 to j = FLOOR(Maximum_PDCP_SN/iteration_size). (Note 1, 4)
	-
	-
	-
	-

	1
	SS transmits in one slot, several PDCP PDUs in a PDCP PDU list without header compression, the number of PDCP PDUs sent in each PDCP PDU list is defined by the iteration_size. (Note 4, 5).
	<--
	PDCP PDUs
	-
	-

	-
	EXCEPTION: In Step 2, SS may receive a PDCP PDU or several PDCP PDUs, then step 2 may be repeated multiple times until all PDCP PDUs with SN=j*iteration_size to SN=(((j+1)* iteration_size)-1) for each iteration are received.
	-
	-
	-
	-

	2
	CHECK: Does UE transmit PDCP PDUs with SN=0 for the first iteration and all PDCP PDUs for each iteration?
(Note 2) (Note 6)
	-->
	PDCP PDUs
	1
	P

	3
	SS transmits a PDCP PDU containing one PDCP SDU without header compression.
	<--
	PDCP PDU
	-
	-

	4
	CHECK: Does UE transmit a PDCP PDU with SN=0?
	-->
	PDCP PDU
	2
	P

	5
	SS transmits a PDCP PDU containing one PDCP SDU without header compression.
	<--
	PDCP PDU
	-
	-

	6
	CHECK: Does UE transmit a PDCP PDU with SN=1?
	-->
	PDCP PDU
	1
	P

	Note 1:	Maximum_PDCP_SN = 2[pdcp-SN-SizeUL] -1.
Note 2:	The verdict shall be provided each time [(SN+1) mod 256 = 0] for 12 bit SN and [(SN+1) mod 4096 = 0] for 18 bit SN respectively.
Note 3:	Void
Note 4:	Iteration will be incremented by iteration_size of 1 for 12 bit SN and iteration_size of 25.for 18 bits SN.  Small PDCP SDU size will be used.
Note 5:	SS shall transmit a PDCP PDU list with size equal to iteration_size and incrementing SN by 1 till SN = ((j+1)*iteration_size)-1.
Note 6	All PDCP PDUs may be received by the SS in the same slot or in multiple slots (max one MAC PDU in a slot)



7.1.3.1.1.3.3	Specific message contents
None.
[bookmark: _Toc21103163][bookmark: _Toc29233503][bookmark: _Toc29462108][bookmark: _Toc36158085]7.1.3.1.2	Maintenance of PDCP sequence numbers / User plane / 18 bit SN
7.1.3.1.2.1	Test Purpose (TP)
(1)
with { UE in RRC_CONNECTED state with PDCP configured for 18 bit SN}
ensure that {
  when { UE transmits a PDCP Data SDU on a DRB }
    then { UE increments SN with 1 for each transmitted PDU for SN=0 to Maximum_PDCP_SN (2[pdcp-SN-SizeUL] -1) }
            }

(2)
with { UE in RRC_CONNECTED state with PDCP configured for 18 bit SN }
ensure that {
  when { UE transmits a PDCP Data SDU on a DRB and, after incrementation, TX_Next is larger than the Maximum_PDCP_SN (2[pdcp-SN-SizeUL] -1) }
    then { UE sets SN to 0 in the next transmitted PDCP SDU}
            }

7.1.3.1.2.2	Conformance requirements
Same as conformance requirements in clause 7.1.3.1.1.2
7.1.3.1.2.3	Test description
7.1.3.1.2.3.1	Pre-test conditions
Same Pre-test conditions as in clause 7.1.3.0  exception of PDCP parameters according to Table 7.1.3.1.2.3.1-1.
Table 7.1.3.1.2.3.1-1: PDCP parameters
	PDCP-Config pdcp-SN-SizeUL
	len18bits

	PDCP-Config pdcp-SN-SizeDL
	len18bits



7.1.3.1.2.3.2	Test procedure sequence
Same as test procedure in clause 7.1.3.1.1.3.2
7.1.3.1.2.3.3	Specific message contents
None.
[bookmark: _Toc21103176][bookmark: _Toc29233516][bookmark: _Toc29462121][bookmark: _Toc36158098][Sections Skipped Here]
[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
References: The conformance requirements covered in the present test case are specified in: TS 38.323, clauses 5.1.2, 5.2.2.1, 5.3, 5.4.1, 5.4.2 and 7.1. Unless otherwise stated these are Rel-15 requirements.
[TS 38.323, clause 5.1.2]
When upper layers request a PDCP entity re-establishment, the UE shall additionally perform once the procedures described in this section. After performing the procedures in this section, the UE shall follow the procedures in subclause 5.2.
When upper layers request a PDCP entity re-establishment, the transmitting PDCP entity shall:
-	for UM DRBs and AM DRBs, reset the header compression protocol for uplink and start with an IR state in U-mode (as defined in RFC 3095 [8] and RFC 4815 [9]) if drb-ContinueROHC is not configured in TS 38.331 [3];
-	for UM DRBs and SRBs, set TX_NEXT to the initial value;
-	for SRBs, discard all stored PDCP SDUs and PDCP PDUs;
-	apply the ciphering algorithm and key provided by upper layers during the PDCP entity re-establishment procedure;
-	apply the integrity protection algorithm and key provided by upper layers during the PDCP entity re-establishment procedure;
-	for UM DRBs, for each PDCP SDU already associated with a PDCP SN but for which a corresponding PDU has not previously been submitted to lower layers:
-	consider the PDCP SDUs as received from upper layer;
-	perform transmission of the PDCP SDUs in ascending order of the COUNT value associated to the PDCP SDU prior to the PDCP re-establishment without restarting the discardTimer, as specified in subclause 5.2.1;
-	for AM DRBs, from the first PDCP SDU for which the successful delivery of the corresponding PDCP Data PDU has not been confirmed by lower layers, perform retransmission or transmission of all the PDCP SDUs already associated with PDCP SNs in ascending order of the COUNT values associated to the PDCP SDU prior to the PDCP entity re-establishment as specified below:
-	perform header compression of the PDCP SDU as specified in the subclause 5.7.4;
-	perform integrity protection and ciphering of the PDCP SDU using the COUNT value associated with this PDCP SDU as specified in the subclause 5.9 and 5.8;
-	submit the resulting PDCP Data PDU to lower layer, as specified in subclause 5.2.1.
When upper layers request a PDCP entity re-establishment, the receiving PDCP entity shall:
-	process the PDCP Data PDUs that are received from lower layers due to the re-establishment of the lower layers, as specified in the subclause 5.2.2.1;
-	for SRBs, discard all stored PDCP SDUs and PDCP PDUs;
-	for SRBs and UM DRBs, if t-Reordering is running:
-	stop and reset t-Reordering;
-	for UM DRBs, deliver all stored PDCP SDUs to the upper layers in ascending order of associated COUNT values after performing header decompression;
-	for AM DRBs, perform header decompression for all stored PDCP SDUs if drb-ContinueROHC is not configured in TS 38.331 [3];
-	for UM DRBs and AM DRBs, reset the header compression protocol for downlink and start with NC state in U-mode (as defined in RFC 3095 [8] and RFC 4815 [9]) if drb-ContinueROHC is not configured in TS 38.331 [3];
-	for UM DRBs and SRBs, set RX_NEXT and RX_DELIV to the initial value;
-	apply the ciphering algorithm and key provided by upper layers during the PDCP entity re-establishment procedure;
-	apply the integrity protection algorithm and key provided by upper layers during the PDCP entity re-establishment procedure.
[TS 38.323, clause 5.2.2.1]
In this section, following definitions are used:
-	HFN(State Variable): the HFN part (i.e. the number of most significant bits equal to HFN length) of the State Variable;
-	SN(State Variable): the SN part (i.e. the number of least significant bits equal to PDCP SN length) of the State Variable;
-	RCVD_SN: the PDCP SN of the received PDCP Data PDU, included in the PDU header;
-	RCVD_HFN: the HFN of the received PDCP Data PDU, calculated by the receiving PDCP entity;
-	RCVD_COUNT: the COUNT of the received PDCP Data PDU = [RCVD_HFN, RCVD_SN].
At reception of a PDCP Data PDU from lower layers, the receiving PDCP entity shall determine the COUNT value of the received PDCP Data PDU, i.e. RCVD_COUNT, as follows:
-	if RCVD_SN < SN(RX_DELIV) – Window_Size:
-	RCVD_HFN = HFN(RX_DELIV) + 1.
-	else if RCVD_SN >= SN(RX_DELIV) + Window_Size:
-	RCVD_HFN = HFN(RX_DELIV) – 1.
-	else:
-	RCVD_HFN = HFN(RX_DELIV);
-	RCVD_COUNT = [RCVD_HFN, RCVD_SN].
After determining the COUNT value of the received PDCP Data PDU = RCVD_COUNT, the receiving PDCP entity shall:
-	perform deciphering and integrity verification of the PDCP Data PDU using COUNT = RCVD_COUNT;
-	if integrity verification fails:
-	indicate the integrity verification failure to upper layer;
-	discard the PDCP Data PDU;
-	if RCVD_COUNT < RX_DELIV; or
-	if the PDCP Data PDU with COUNT = RCVD_COUNT has been received before:
-	discard the PDCP Data PDU;
If the received PDCP Data PDU with COUNT value = RCVD_COUNT is not discarded above, the receiving PDCP entity shall:
-	store the resulting PDCP SDU in the reception buffer;
-	if RCVD_COUNT >= RX_NEXT:
-	update RX_NEXT to RCVD_COUNT + 1.
-	if outOfOrderDelivery is configured:
-	deliver the resulting PDCP SDU to upper layers.
-	if RCVD_COUNT = RX_DELIV:
-	deliver to upper layers in ascending order of the associated COUNT value after performing header decompression, if not decompressed before;
-	all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from COUNT = RX_DELIV;
-	update RX_DELIV to the COUNT value of the first PDCP SDU which has not been delivered to upper layers, with COUNT value > RX_DELIV;
-	if t-Reordering is running, and if RX_DELIV >= RX_REORD:
-	stop and reset t-Reordering.
-	if t-Reordering is not running (includes the case when t-Reordering is stopped due to actions above), and RX_DELIV < RX_NEXT:
-	update RX_REORD to RX_NEXT;
-	start t-Reordering.
[TS 38.323, clause 5.3]
When the discardTimer expires for a PDCP SDU, or the successful delivery of a PDCP SDU is confirmed by PDCP status report, the transmitting PDCP entity shall discard the PDCP SDU along with the corresponding PDCP Data PDU. If the corresponding PDCP Data PDU has already been submitted to lower layers, the discard is indicated to lower layers.
For SRBs, when upper layers request a PDCP SDU discard, the PDCP entity shall discard all stored PDCP SDUs and PDCP PDUs.
NOTE:	Discarding a PDCP SDU already associated with a PDCP SN causes a SN gap in the transmitted PDCP Data PDUs, which increases PDCP reordering delay in the receiving PDCP entity. It is up to UE implementation how to minimize SN gap after SDU discard.
[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 via the transmitting PDCP entity as specified in subclause 5.2.1..
[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 7.1]
This sub clause describes the state variables used in PDCP entities in order to specify the PDCP protocol. The state variables defined in this subclause are normative.
All state variables are non-negative integers, and take values from 0 to [232 – 1].
PDCP Data PDUs are numbered integer sequence numbers (SN) cycling through the field: 0 to [2[pdcp-SN-Size] – 1].
The transmitting PDCP entity shall maintain the following state variables:
a)	TX_NEXT
This state variable indicates the COUNT value of the next PDCP SDU to be transmitted. The initial value is 0.
The receiving PDCP entity shall maintain the following state variables:
a)	RX_NEXT
This state variable indicates the COUNT value of the next PDCP SDU expected to be received. The initial value is 0.
b)	RX_DELIV
This state variable indicates the COUNT value of the first PDCP SDU not delivered to the upper layers, but still waited for. The initial value is 0.
c)	RX_REORD
This state variable indicates the COUNT value following the COUNT value associated with the PDCP Data PDU which triggered t-Reordering.
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)*75.
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).



7.1.3.4.1.3.3	Specific message contents
Table 7.1.3.4.1.3.3-0: SchedulingRequest-Config (Preamble)
	Derivation Path: 38.508-1 [4], Table: 4.6.3-155

	Information Element
	Value/remark
	Comment
	Condition

	    sr-TransMax
	n64
	
	



Table 7.1.3.4.1.3.3-1: RRCReconfiguration (steps 8, 23)
	 Derivation Path: 38.508-1 [4], Table: 4.6.1-13

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration ::= SEQUENCE {
	
	
	

	      radioBearerConfig
	RadioBearerConfig
	
	NR

	      secondaryCellGroup
	CellGroupConfig
	
	EN-DC

	      }
	
	
	

	     nonCriticalExtension::= SEQUENCE {
	
	
	NR

	      masterCellGroup
	CellGroupConfig
	
	

	      masterKeyUpdate ::= SEQUENCE {
	
	
	

	       keySetChangeIndicator
	false
	
	

	       nextHopChainingCount 
	0
	
	

	       nas-Container
	Not present
	Horizontal key derivation
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.1.3.4.1.3.3-2: RadioBearerConfig (Table 7.1.3.4.1.3.3-1)
	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-ToAddMod[1] SEQUENCE {
	
	entry 1
	

	      drb-Identity
	2
	SCG DRB Id
	EN-DC

	
	Default DRB of the first PDU session
	
	NR

	      reestablishPDCP
	True
	
	

	      recoverPDCP
	Not present
	
	

	      pdcp-Config
	PDCP-Config
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


[bookmark: _Hlk526270865]
Table 7.1.3.4.1.3.3-3: PDCP-Config (Table 7.1.3.4.1.3.3-2)
	Derivation Path: 38.508-1 [4], Table: 4.6.3-99

	Information Element
	Value/remark
	Comment
	Condition

	PDCP-Config ::= SEQUENCE {
	
	
	

	  drb SEQUENCE {
	
	
	

	    statusReportRequired
	True
	
	

	  }
	
	
	

	}
	
	
	



Table 7.1.3.4.1.3.3-4: CellGroupConfig for EN-DC (Table 7.1.3.4.1.3.3-1)
	Derivation Path: 38.508-1 [4], Table: 4.6.3-19 with condition PSCell_change

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  spCellConfig SEQUENCE {
	
	
	

	    reconfigurationWithSync SEQUENCE {
	
	
	

	        spCellConfigCommon
	ServingCellConfigCommon
	
	

	[bookmark: _Hlk514174178]    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.1.3.4.1.3.3-4A: CellGroupConfig for NR/5GC (Table 7.1.3.4.1.3.3-1)
	Derivation Path: 38.508-1 [4], Table: 4.6.3-19 with condition PCell_change



Table 7.1.3.4.1.3.3-5: Void
Table 7.1.3.4.1.3.3-6: Void


[Sections Skipped Here]
7.1.3.5.1	PDCP Discard
7.1.3.5.1.1	Test Purpose (TP)
(1)
with { UE in RRC_CONNECTED state }
ensure that {
  when { the Discard Timer for a PDCP SDU expires }
    then { UE discards the corresponding PDCP SDU }
            }

7.1.3.5.1.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 38.323, clause 5.3. Unless otherwise stated these are Rel-15 requirements.
[TS 38.323, clause 5.3]
When the discardTimer expires for a PDCP SDU, or the successful delivery of a PDCP SDU is confirmed by PDCP status report, the transmitting PDCP entity shall discard the PDCP SDU along with the corresponding PDCP Data PDU. If the corresponding PDCP Data PDU has already been submitted to lower layers, the discard is indicated to lower layers.
For SRBs, when upper layers request a PDCP SDU discard, the PDCP entity shall discard all stored PDCP SDUs and PDCP PDUs.
NOTE:	Discarding a PDCP SDU already associated with a PDCP SN causes a SN gap in the transmitted PDCP Data PDUs, which increases PDCP reordering delay in the receiving PDCP entity. It is up to UE implementation how to minimize SN gap after SDU discard.
[TS 38.323, clause 7.1]
This sub clause describes the state variables used in PDCP entities in order to specify the PDCP protocol. The state variables defined in this subclause are normative.
All state variables are non-negative integers, and take values from 0 to [232 – 1]. 
PDCP Data PDUs are numbered integer sequence numbers (SN) cycling through the field: 0 to [2[pdcp-SN-Size] – 1].
The transmitting PDCP entity shall maintain the following state variables:
a)	TX_NEXT
This state variable indicates the COUNT value of the next PDCP SDU to be transmitted. The initial value is 0.
The receiving PDCP entity shall maintain the following state variables:
a)	RX_NEXT
This state variable indicates the COUNT value of the next PDCP SDU expected to be received. The initial value is 0.
b)	RX_DELIV
This state variable indicates the COUNT value of the first PDCP SDU not delivered to the upper layers, but still waited for. The initial value is 0.
c)	RX_REORD
This state variable indicates the COUNT value following the COUNT value associated with the PDCP Data PDU which triggered t-Reordering.
[TS 38.323, clause 6.3.5]
Length: 32 bits
The COUNT value is composed of a HFN and the PDCP SN. The size of the HFN part in bits is equal to 32 minus the length of the PDCP SN.


Figure 6.3.5-1: Format of COUNT

NOTE:	COUNT does not wrap around.
7.1.3.5.1.3	Test description
7.1.3.5.1.3.1	Pre-test conditions
Same Pre-test conditions as in clause 7.1.3.0 with exceptions listed in Table 7.1.3.5.1.3.1-1 applicable for the configured UM DRB and Table 7.1.3.5.1.3.3-1 for SR configuration except that PDCP is configured for 18 bit SN.
Table 7.1.3.5.1.3.1-1: PDCP Settings
	Parameter
	Value

	Discard_Timer
	500 ms



7.1.3.5.1.3.2	Test procedure sequence
Table 7.1.3.5.1.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: The SS does not allocate UL grants unless when explicitly stated so in the procedure.
	-
	-
	-
	-

	1
	The SS creates 5 PDCP Data PDUs and the PDCP SN = "0" within TX_NEXT.
	
	-
	-
	-

	2
	Void
	
	
	
	

	-
	EXCEPTION: Step 3 shall be repeated for k=0 to 2 (increment=1) with the below specified PDU size sent to the UE:
Data PDU#1 = 46 bytes for k=0
Data PDU#2 = 62 bytes for k=1
Data PDU#3 = 78 bytes for k=2
	-
	-
	-
	-

	3
	The SS sends a PDCP Data PDU via RLC-UM RB with the following content to the UE:
D/C field = 1 (PDCP Data PDU) and PDCP SN = k
After having sent a PDU, the SS sets PDCP SN is set to k+1 within TX_NEXT.
	<--
	PDCP DATA PDU (SN=k)
	-
	-

	4
	Wait for Discard_Timer to expire.
Note: According to TS38.508-1, timer tolerance should be 10% of Discard_Timer.
	-
	-
	-
	-

	-
	EXCEPTION: Step 5 shall be repeated for k=3 to 4 (increment=1) with the below specified PDU size sent to the UE:
Data PDU#4 = 94 bytes for k=3
Data PDU#5 = 110 bytes for k=4
	-
	-
	-
	-

	5
	The SS sends a PDCP Data PDU via RLC-UM RB with the following content to the UE:
D/C field = 1 (PDCP Data PDU) and PDCP SN = k
After having sent a PDU, the SS sets PDCP SN is set to k+1 within TX_NEXT.
	<--
	PDCP DATA PDU (SN=k)
	-
	-

	6
	The SS resumes normal UL grant allocation.
	-
	-
	-
	-

	7
	Check: Does UE transmit a PDCP Data PDU # 4 of size 94 bytes? (Note1) (Note 2)
	-->
	PDCP Data PDU # 4
	1
	P

	8
	Check: Does UE transmit a PDCP Data PDU # 5 of size 110 bytes? (Note1) (Note 2)
	-->
	PDCP Data PDU # 5 
	1
	P

	Note 1	PDCP Data PDU contents are checked to verify that the UL PDU is same as the DL PDU. According to the Note in TS 38.323 [19] clause 5.3 in case of PDCP SDUs being discarded it is up to the UE implementation which SN to be used and therefore the SN cannot be checked.
Note 2	PDCP PDUs at steps 7 and 8 may be received by the SS in the same slot or in multiple slots (max one MAC PDU in a slot).



7.1.3.5.1.3.3	Specific message contents
Table 7.1.3.5.1.3.3-1: SchedulingRequest-Config (Preamble)
	Derivation Path: 38.508-1 [4], Table 4.6.3-155

	Information Element
	Value/remark
	Comment
	Condition

	    sr-TransMax
	n64
	
	


[Sections Skipped Here]

[bookmark: _Toc21103179][bookmark: _Toc29233519][bookmark: _Toc29462124][bookmark: _Toc36158101]7.1.3.5.4	PDCP reordering / Maximum re-ordering delay below t-Reordering / t-Reordering timer operations
7.1.3.5.4.1	Test Purpose (TP)
[bookmark: _Hlk510095309](1)
with { UE in RRC_CONNECTED state using RLC-AM }
ensure that {
  when { a PDCP PDU is received from the lower layers and the COUNT value of the received PDCP Data PDU is out of the re-ordering window }
    then { UE discards the PDCP PDU }
            }

(2)
with { UE in RRC_CONNECTED state using RLC-AM }
ensure that {
  when { a PDCP PDU is received from the lower layers and the COUNT value of the received PDCP Data PDU is within the re-ordering window }
    then { UE stores the resulting PDCP SDU }
            }

(3)
with { UE in RRC_CONNECTED state using RLC-AM, and the RX_DELIV is not equal to the COUNT value of the RX_NEXT (there is missing PDCP PDUs) }
ensure that {
  when { a PDCP PDU is received from the lower layers and the RCVD_COUNT = RX_DELIV }
    then { UE delivers the resulting PDCP SDU and all stored PDCP SDUs with consecutive COUNT value to upper layer, in ascending order }
            }

(4)
with { UE in RRC_CONNECTED state using RLC-AM and the associated PDCP t-Reordering timer is running }
ensure that {
  when { RX_DELIV >= RX_REORD }
    then { UE stops and resets t-Reordering timer }
            }

(5)
with { UE in RRC_CONNECTED state using RLC-AM and the associated PDCP t-Reordering timer is running }
ensure that {
  when { the t-Reordering timer expires }
    then { UE delivers all stored PDCP SDUs to upper layer }
            }

(6)
with { UE in RRC_CONNECTED state using RLC-AM and the associated PDCP t-Reordering timer is running }
ensure that {
  when { the t-Reordering is reconfigured by upper layers }
    then { UE stops and resets t-Reordering timer }
            }

7.1.3.5.4.2	Conformance requirements
References: The conformance requirements covered in the present test case are specified in: TS 38.323, clause 5.2.2.1, 5.2.2.2 and 5.2.2.3. Unless otherwise stated these are Rel-15 requirements.
[TS 38.323, clause 5.2.2.1]
In this section, following definitions are used:
-	HFN(State Variable): the HFN part (i.e. the number of most significant bits equal to HFN length) of the State Variable;
-	SN(State Variable): the SN part (i.e. the number of least significant bits equal to PDCP SN length) of the State Variable;
-	RCVD_SN: the PDCP SN of the received PDCP Data PDU, included in the PDU header;
-	RCVD_HFN: the HFN of the received PDCP Data PDU, calculated by the receiving PDCP entity;
-	RCVD_COUNT: the COUNT of the received PDCP Data PDU = [RCVD_HFN, RCVD_SN].
At reception of a PDCP Data PDU from lower layers, the receiving PDCP entity shall determine the COUNT value of the received PDCP Data PDU, i.e. RCVD_COUNT, as follows:
-	if RCVD_SN < SN(RX_DELIV) – Window_Size:
-	RCVD_HFN = HFN(RX_DELIV) + 1.
-	else if RCVD_SN >= SN(RX_DELIV) + Window_Size:
-	RCVD_HFN = HFN(RX_DELIV) – 1.
-	else:
-	RCVD_HFN = HFN(RX_DELIV);
-	RCVD_COUNT = [RCVD_HFN, RCVD_SN].
After determining the COUNT value of the received PDCP Data PDU = RCVD_COUNT, the receiving PDCP entity shall:
-	perform deciphering and integrity verification of the PDCP Data PDU using COUNT = RCVD_COUNT;
-	if integrity verification fails:
-	indicate the integrity verification failure to upper layer;
-	discard the PDCP Data PDU;
-	if RCVD_COUNT < RX_DELIV; or
-	if the PDCP Data PDU with COUNT = RCVD_COUNT has been received before:
-	discard the PDCP Data PDU;
If the received PDCP Data PDU with COUNT value = RCVD_COUNT is not discarded above, the receiving PDCP entity shall:
-	store the resulting PDCP SDU in the reception buffer;
-	if RCVD_COUNT >= RX_NEXT:
-	update RX_NEXT to RCVD_COUNT + 1.
-	if outOfOrderDelivery is configured:
-	deliver the resulting PDCP SDU to upper layers.
-	if RCVD_COUNT = RX_DELIV:
-	deliver to upper layers in ascending order of the associated COUNT value after performing header decompression, if not decompressed before;
-	all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from COUNT = RX_DELIV;
-	update RX_DELIV to the COUNT value of the first PDCP SDU which has not been delivered to upper layers, with COUNT value > RX_DELIV;
-	if t-Reordering is running, and if RX_DELIV >= RX_REORD:
-	stop and reset t-Reordering.
-	if t-Reordering is not running (includes the case when t-Reordering is stopped due to actions above), and RX_DELIV < RX_NEXT:
-	update RX_REORD to RX_NEXT;
-	start t-Reordering.
[TS 38.323, clause 5.2.2.2]
When t-Reordering expires, the receiving PDCP entity shall:
-	deliver to upper layers in ascending order of the associated COUNT value after performing header decompression, if not decompressed before:
-	all stored PDCP SDU(s) with associated COUNT value(s) < RX_REORD;
-	all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from RX_REORD;
-	update RX_DELIV to the COUNT value of the first PDCP SDU which has not been delivered to upper layers, with COUNT value >= RX_REORD;
-	if RX_DELIV < RX_NEXT:
-	update RX_REORD to RX_NEXT;
-	start t-Reordering.
[TS 38.323, clause 5.2.2.3]
When the value of the t-Reordering is reconfigured by upper layers while the t-Reordering is running, the receiving PDCP entity shall:
-	update RX_REORD to RX_NEXT;
-	stop and restart t-Reordering.
7.1.3.5.4.3	Test description
7.1.3.5.4.3.1	Pre-test conditions
Same Pre-test conditions as in clause 7.1.3.0 exception  of PDCP parameters according to Table 7.1.3.5.4.3.1-1.
Table 7.1.3.5.4.3.1-1: PDCP parameters
	t-Reordering
	ms300



7.1.3.5.4.3.2	Test procedure sequence
Table 7.1.3.5.4.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS sends the PDCP SDU #131072
D/C field = 1 (PDCP Data PDU) and PDCP SN = 131072. (Note 1)
	<--
	(PDCP SDU #131072)
	-
	-

	2
	Check: Does the UE transmit a PDCP SDU via the AM RLC entity in the next 1s?
	-->
	(PDCP SDU)
	1
	F

	3
	[bookmark: _Hlk71121875]The SS sends the PDCP SDU #1
D/C field = 1 (PDCP Data PDU) and PDCP SN = 1.
The UE starts t-Reordering. 
	<--
	(PDCP SDU #1)
	-
	-

	4
	The SS sends the PDCP SDU #2
D/C field = 1 (PDCP Data PDU) and PDCP SN =2.
	<--
	(PDCP SDU #2)
	-
	-

	5
	[bookmark: _Hlk71121972]Wait for 100ms (< configured t-Reordering).
	-
	-
	-
	-

	6
	[bookmark: _Hlk71121960]The SS sends the PDCP SDU #0
D/C field = 1 (PDCP Data PDU) and PDCP SN = 0.
	<--
	(PDCP SDU #0)
	-
	-

	7
	[bookmark: _Hlk71122146]Check: Does the UE transmit the PDCP SDU #0 via the AM RLC entity
D/C field = 1 (PDCP Data PDU) and PDCP SN = 0?
(Note 4)
	-->
	(PDCP SDU #0)
	2, 3
	P

	8
	Check: Does the UE transmit the PDCP SDU #1 via the AM RLC entity
D/C field = 1 (PDCP Data PDU) and PDCP SN = 1?
(Note 4)
	-->
	(PDCP SDU #1)
	2, 3
	P

	9
	Check: Does the UE transmit the PDCP SDU #2 via the AM RLC entity
D/C field = 1 (PDCP Data PDU) and PDCP SN = 2?
(Note 4)
	-->
	(PDCP SDU #2)
	2, 3
	P

	10
	The SS sends the PDCP SDU #4
D/C field = 1 (PDCP Data PDU) and PDCP SN = 4.
The UE starts t-Reordering.
	<--
	(PDCP SDU #4)
	-
	-

	11
	Wait for 100ms (< configured t-Reordering)
	-
	-
	-
	-

	12
	The SS sends the PDCP SDU #7
D/C field = 1 (PDCP Data PDU) and PDCP SN = 7.
	<--
	(PDCP SDU #7)
	-
	-

	13
	The SS sends the PDCP SDU #3
D/C field = 1 (PDCP Data PDU) and PDCP SN = 3.
The UE restarts t-Reordering timer.
Note T1
	<--
	(PDCP SDU #3)
	-
	-

	14
	Check: Does the UE transmit the PDCP SDU #3 via the AM RLC entity?
(Note 5)
	-->
	(PDCP SDU #3)
	3
	P

	15
	Check: Does the UE transmit the PDCP SDU #4 via the AM RLC entity?
(Note 5)
	-->
	(PDCP SDU #4)
	3
	P

	16
	Check 1: Does the UE transmit the PDCP SDU #7 with PDCP SN=5 via the AM RLC entity after t-Reordering expiry?
Note T2
Check 2: Is (T2 – T1) > t-Reordering?
	-->
	(PDCP SDU #7)
	4,5
	P

	17
	The SS sends the PDCP SDU #9
D/C field = 1 (PDCP Data PDU) and PDCP SN = 9.
The UE starts t-Reordering.
	<--
	(PDCP SDU #9)
	-
	-

	18
	Wait for 100ms (< configured t-Reordering)
	-
	-
	-
	-

	19
	The SS reconfigures the t-Reordering by sending a NR RRCReconfiguration message.
The UE restarts t-Reordering timer. (Note 2)
Note T3
	<--
	RRCReconfiguration
	-
	-

	20
	The UE transmits a NR RRCReconfigurationComplete message.
(Note 3)
	-->
	RRCReconfigurationComplete
	-
	-

	21
	Check 1: Does the UE transmit the PDCP SDU #9 with PDCP SN=6 via the AM RLC entity after t-Reordering expiry?
Note T4
Check 2: Is (T4 – T3) > t-Reordering?
	-->
	(PDCP SDU #9)
	6
	P

	Note 1:	The Reordering Window size is 131072 when 18 bit SN length is used.
Note 2:	For EN-DC the NR RRCReconfiguration message is contained in RRCConnectionReconfiguration 36.508 [7], Table 4.6.1-8 using condition EN-DC_Embed_RBConfig.
Note 3:	For EN-DC the NR RRCReconfigurationComplete message is contained in RRCConnectionReconfigurationComplete.
Note 4:	PDCP SDUs at steps 7, 8 and 9 may be received by the SS in the same slot or in multiple slots (max one MAC PDU in a slot)
Note 5:	PDCP SDUs at steps 14 and 15 may be received by the SS in the same slot or in multiple slots (max one MAC PDU in a slot).



7.1.3.5.4.3.3	Specific message contents
Table 7.1.3.5.4.3.3-1: RRCReconfiguration (step 19, Table 7.1.3.5.4.3.2-1)
	 Derivation Path: 38.508-1 [4], Table: 4.6.1-13

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration ::= SEQUENCE {
	
	
	

	      radioBearerConfig
	RadioBearerConfig
	
	Not EN-DC

	      secondaryCellGroup
	CellGroupConfig
	
	EN-DC

	      }
	
	
	

	     RRCReconfiguration-v1530-IEs::= SEQUENCE {
	
	
	

	      masterCellGroup
	CellGroupConfig
	
	Not-EN-DC

	  }
	
	
	

	}
	
	
	



Table 7.1.3.5.4.3.3-2: RadioBearerConfig (Table 7.1.3.5.4.3.3-1)
	Derivation path: 38.508-1 [4], Table 4.6.3-132

	Information Element
	Value/Remark
	Comment
	Condition

	RadioBearerConfig ::= SEQUENCE {
	
	
	

	  drb-ToAddModList ::= SEQUENCE (SIZE 1..2)) OF DRB-ToAddMod {
	1 entry
	
	

	    DRB-ToAddMod[1] SEQUENCE {
	
	entry 1
	

	      pdcp-Config SEQUENCE {
	
	
	

	        drb SEQUENCE {
	
	
	

	          outOfOrderDelivery
	False
	
	

	        }
	
	
	

	        t-Reordering
	ms750
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
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