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7.3.3
PDCP sequence numbering when lossless SRNS Relocation

7.3.3.1
Data transmission if lossless SRNS Relocation is supported

7.3.3.1.1
Definition and applicability

Applicable for all UEs supporting RLC AM, RLC in-sequence delivery, a Radio Bearer as described in the Common Test Sequences and lossless SRNS relocation.

The UE shall be capable to deal with uncompressed TCP/IP data packets and furthermore to establish a PDCP entity which applies PDCP Sequence Numbering

7.3.3.1.2
Conformance requirement

1.
PDCP sequence numbering shall be applied when lossless SRNS Relocation is supported. PDCP Sequence Numbers serve to acknowledge previously transmitted PDCP SDUs prior to relocation.
2.
In case of a lossless SRNS Relocation procedure:

-
the UTRAN should send to the UE the next expected UL_Receive PDCP SN; and

-
the UE shall send to the UTRAN the next expected DL_Receive PDCP SN.
This information exchange synchronises the Sequence Numbers at the UE and UTRAN PDCP entities.

Reference(s)

TS 25.323 clause 5.4.1.1

TS 25.323 clause 5.4.1.3.

7.3.3.1.3
Test purpose

1.
To verify, that a UE supporting lossless SRNS relocation is able to receive and to send IP data packets by using PDCP Sequence Numbering as configured by higher layers.

7.3.3.1.4
Method of test

Initial conditions

SS: 2 cells - Cell A belonging to the valid SRNS (Source SRNS), Cell B belonging to the DRNS (Target SRNS). Both cells are neighbour cells. Cell A has a higher RF power level than Cell B such that an UE shall find Cell A more suitable for service.

UE: It is in Idle mode and has selected cell A with valid SRNS (Source SRNS). Usage of "PDCP Data" PDU, PDCP SeqNum PDU and no IP header compression is configured.
Related ICS/IXIT Statement(s)

Support of lossless SRNS Relocation - YES/NO

Support of PS – Yes/No
IXIT: Test_PDCP_TCP/IP_Packet1

IXIT: Test_PDCP_TCP/IP_Packet2
Test procedure

a)
The SS setups a packet switched session including Radio Bearer and UE test loop mode 1 in RLC AM and in-sequence delivery using Common test procedures for mobile terminated PS switched sessions in Cell A. The RLC buffer discharge mode shall be set to "no discard". Usage of "PDCP Data" PDU, support of lossless SRNS relocation and no IP header compression has been configured by higher layers. The PDCP SN window size has been negotiated by RRC.

b)
The SS sends a TCP/IP data packet (no compression packet type), PID=0.

c)
After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PID value and shall handle the received data packet correctly. Afterwards it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration.

d)
The SS receives and decodes the TCP/IP data packet according to the inserted PID. The decoded data packet shall be identical with the data as sent before.

e)
The SS starts to broadcast BCCH messages on the primary CPICH in cell B with a power level higher than in cell A. The UE shall chose cell B to be more suitable for service and hence perform a cell reselection. 

f)
After completion of cell reselection, the UE transmits a CELL UPDATE message to the SS on the uplink CCCH of cell B with the Cell update cause "Cell Reselection". 

g)
The SS sends a TCP/IP data packet (no compression packet type), PID=0. The PDCP Data PDU is used during lossless SRNS relocation procedure.

h)
After having received the TCP/IP data packet, the PDCP entity of the UE shall recognize the PID value and shall handle the received data packet correctly. Afterwards it forwards the data to its Radio Bearer Loop Back entity. The UE shall increase its internal Sequence Number counter by 1.The received data shall be returned by the UE via its PDCP configuration using PDCP SeqNum PDU.

i)
The SS receives and decodes the TCP/IP data packet according to the inserted PID. The decoded data packet shall be identical with the data as sent before.

j)
After having performed SRNS relocation (target RNC allocated with new S-RNTI for the UE), the Target SRNS is the valid SRNS and the SS sends a "CELL UPDATE CONFIRM" message with new RNC_ID to indicate the completion of the cell update.

k)
The UE shall confirm the reallocation.

l)
The SS sends the next TCP/IP data packet (no compression packet type), PID=0 using the PDCP SeqNum PDU to the UE.

m)
After having received the TCP/IP data packet, the UE shall recognize the PID value and shall handle the received data packet correctly. Afterwards it forwards the data to its Radio Bearer Loop Back entity. The received data shall be returned by the UE via its PDCP configuration.

n)
The SS receives and decodes TCP/IP data packets according to the inserted PID. The decoded data packets shall be identical with the data as sent before.

o)
The SS deactivates the UE test loop mode and terminates the connection.

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	Setup a UE terminated PS session using IP Header compression in AM RLC (using UE test loop mode 1) in Cell A

	
	
	
	The SS creates a TCP/IP packet without IP header compression. The DL_Send PDCP SN is set to "0".

	1
	(
	PDCP Data
	The SS sends a PDCP Data PDU using the RLC-AM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 0 (uncompressed IP header)

data: below described TCP/IP packet

Afterwards the SS increments its counter value DL_Send PDCP SN by "1".

	
	
	
	After having received the PDCP Data PDU, the UE decodes the PDU and recognizes PID value = 0 (no IP header compression)

Therefore, no IP header decompression shall be applied for this packet.

The data packet is forwarded via PDCP-SAP to its Radio Bearer Loop Back (RB LB) entity.



	
	
	
	The RB LB entity in UE test loop mode 1 returns the received data packet and sends it back to its PDCP entity.



	2
	(
	PDCP Data
	The UE sends a PDCP Data PDU using the RLC-AM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (PDCP Data PDU)

PID value = 0

data: previously received TCP/IP packet



	
	
	
	After reception of this TCP/IP data packet, the SS applies the appropriate decoding function depending on the assigned PID.

	3
	
	
	The SS increases the RF power level of cell B and decreases the power level of Cell A such that the UE finds cell B more suitable for service.



	4
	
	
	The UE cell reselection is performed and Cell B are selected for service.



	5
	(
	RRC CELL UPDATE
	Then, the UE shall inform the SS about the new cell selection by sending cell update with new parameters (parameter values as used in RRC testing).



	6
	(
	PDCP Data
	The SS sends a PDCP Data PDU with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 0 (uncompressed IP header)

data: below described TCP/IP packet

Afterwards the SS increments its counter value  DL_Send PDCP SN by "1".



	
	
	
	The RB LB entity in UE test loop mode 1 returns the received data packet and sends it back to its PDCP entity.



	7
	(
	PDCP Data
	The UE sends a PDCP Data PDU using the RLC-AM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (PDCP Data PDU)

PID value = 0

data: previously received TCP/IP packet

	
	
	
	After reception of this TCP/IP data packet, the SS applies the appropriate decoding function depending on the assigned PID.

	8
	(
	RRC CELL UPDATE CONFIRM
	After having performed SRNS relocation, the Target SRNS is the valid SRNS and the SS sends a "CELL UPDATE CONFIRM" message See message content.

	9
	(
	UTRAN MOBILITY INFORMATION CONFIRM
	The UE confirms the newly received information.

	10
	(
	PDCP SeqNum
	The SS sends the next PDCP SeqNum PDU using the RLC-AM-Data-Request Primitive with the following content to the UE:

PDU type = 000 (PDCP Data PDU)

PID = 0 (uncompressed IP header)

SeqNum = current PDCP Sequence Number data: below described TCP/IP packet

Afterwards the SS increments its counter value  DL_Send PDCP SN by "1".

	
	
	
	After having received the PDCP SeqNum PDU, the UE shall set the received PDCP Sequence Number as its own valid value. It decodes the PDU, recognizes PID value = 0 applied for this TCP/IP data packet and shall decompress it with the appropriate method. 

The data packet is forwarded via PDCP-SAP to its Radio Bearer Loop Back (RB LB) entity. The SN synchronisation shall be considered as successfully performed after acknowledgement of SeqNum PDU transmission by lower layer in the SS.

	
	
	
	The RB LB entity in UE test loop mode 1 returns the received data packet and sends it back to its PDCP entity.



	11
	(
	PDCP SeqNum
	The UE sends a PDCP SeqNum PDU using the RLC-AM-Data-Request Primitive with the following content back to the SS:

PDU type = 000 (PDCP Data PDU)

PID value = 0

SeqNum = current PDCP Sequence Number

data: previously received TCP/IP packet



	
	
	
	After reception of this TCP/IP data packet, the SS applies the appropriate decoding function depending on the assigned PID.

	Deactivate a UE terminated PS session using IP Header compression (using UE test loop mode 1)


Specific Message Contents

RRC CONNECTION SETUP message

The contents of the RRC CONNECTION SETUP message applied in the preamble "Setup a UE terminated PS session using IP Header compression in AM RLC" of this test case areidentical to those of the Default Message Contents for Signalling in TS 34.108 clause 9.1 ”UM (Transition to CELL_FACH)” with the following exceptions:

	Information Element
	Value/remark

	Capability update requirement

   - UE radio access capability update requirement
	TRUE

NOTE: Value will be checked. Stated capability must be compatible with 34.123-2 (c.f. PICS/PIXIT statements in GSM) and the user settings


RADIO BEARER SETUP message

The contents of the RADIO BEARER SETUP message applied in the preamble "Setup a UE terminated PS session using IP Header compression in AM RLC" of this test case are identical to those of the Default Message Contents for Signalling in TS 34.108 clause 9.1 ”AM (Packet to CELL_FACH from CELL_FACH in PS”) with the following exceptions:

	
	

	




















	



















	Information Element
	Value/remark

	RAB information for setup
	

	- RAB info
	

	- RB information to setup
	

	- RB identity
	20

	- PDCP info
	

	- Support of lossless SRNS relocation   
	True

	- Max PDCP SN window size
	65535

	- PDCP PDU header  
	Present

	- CHOICE RLC info type
	RLC info

	- CHOICE Uplink RLC mode
	AM RLC

	- Transmission RLC Discard
	

	- CHOICE SDU Discard Mode
	No discard
Note: Default value as defined in TS 34.108, Clause 9.1

	- CHOICE Downlink RLC mode
	AM RLC

	- In-sequence delivery
	True
Note: Default value as defined in TS 34.108, Clause 9.1

	Downlink counter synchronisation info
	

	- RB with PDCP information
	

	- RB identity
	20

	- PDCP SN info 
	1                    (Note: next expected Sequence Number)


Content of PDCP Data PDU (Step 1)

	Information Element
	Value/remark

	PDU type

PID

Data
	000 

00000 (No header compression, PID = 0)

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 1500 bytes.


Content of PDCP SeqNum PDU (Step 6)

	Information Element
	Value/remark

	PDU type

PID

Sequence number

Data
	001 

00000 (No header compression, PID = 0)

(16 Bit value) valid Sequence Number of the SS

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 1500 bytes.


CELL UPDATE CONFIRM (Step 8)

Use the message sub-type in default message content defined in Annex A, with the following exceptions.

	Information Element
	Value/Remarks

	New U-RNTI
	New value of U-RNTI different from the previous U-RNTI

	Receive PDCP sequence number
	IE is set to the value to be counted inside SS as next expected reception Sequence Number


UTRAN MOBILITY INFORMATION CONFIRM (Step 9)

Only the message type is checked.

Content of PDCP Data PDU (Step 10)

	Information Element
	Value/remark

	PDU type

PID

Data
	000 

00000 (No header compression, PID = 0)

PDCP test data type #1: TCP/IP data packet without IP header compression with any data content. The data shall be limited to 1500 bytes.


7.3.3.1.5
Test requirements

After having completed lossless SRNS relocation, the UE shall return the received TCP/IP data packet by using PDCP SeqNum PDUs as indication, that it supports lossless SRNS relocation. This verifies, that Sequence Numbering is used for lossless SRNS relocation. An invalid PDU type as well as unconfigured PID values shall not be received by SS.
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