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Introduction

In some Inter-SGSN RA Update scenarios it is necessary for the old SGSN to transport the PDCP sequence numbers via the SGSN Context Response to the new SGSN. This is the case for an UMTS Inter-SGSN RA Update after Cell/URA Update failure. Then the old SGSN has to provide the PDCP sequence numbers for all active PDP Contexts, which use lossless PDCP (see 23.060 figure 36 step 2a).

Currently all necessary sequence numbers for lossless PDP-Contexts are tansported in the PDP Context IE inside the SGSN Context Response message. Unfortunately the PDP Context IE offers only one octet for the transport of N-PDU sequence numbers (SNDCP), but the PDCP sequence numbers, which are used in UMTS need 2 octets. To solve this problem there are different possibilities:

Suggestions

1) To add the RAB Context as an optional IE to SGSN Context Response

The optional RAB Context IEs would be added if the old SGSN is a 3G SGSN. There shall be added one RAB Context IE for each active PDP Context that uses lossless PDCP.

Information element
Presence requirement
Reference

Cause
Mandatory
7.7.1

IMSI
Conditional
7.7.2

Tunnel Endpoint Identifier Control Plane
Conditional
7.7.14

Radio Priority SMS
Optional
7.7.20

Radio Priority
Optional
7.7.21

Packet Flow Id
Optional
7.7.22

MM Context
Conditional
7.7.28

PDP Context
Conditional
7.7.29

 SGSN Address for Control Plane
Conditional
7.7.32

Private Extension
Optional
7.7.44

RAB Context
Optional
7.7.19

The advantage of this solution is that it is backward compatible and there is no update of the PDP Context IE necessary. 

Note:
A CR for updating the RAB Context IE is presented in this meeting, as this change is needed for other SRNS relocation scenarios as well.

The disadvantage of this solution is that the complete PDP Context Information may be distributed over 2 different IEs (PDP Context and in the 3G case RAB Context).

2) To simply enlarge Send and Receive N-PDU Number fields in the PDP Context IE

If SNDCP sequence numbers are transported in this field the 8 most significant bits are set to '1111 1111' according to the transformation rules defined in 23.060 chapter 6.13.

If no valid PDCP sequence number is transported the field is filled with all bits set to1, as defined for the SNDCP sequence numbers.

1
Type = 130 (Decimal)

2-3
Length

4
Res-erved
VAA
Res-erved
Order
NSAPI

5
X
X
X
X
SAPI

6
QoS Sub Length

7 - (q+6)
QoS Sub [4..255]

q+7
QoS Req Length

(q+8)-(2q+7)
QoS Req [4..255]

2q+8
QoS Neg. Length

(2q+9)-(3q+8)
QoS Neg [4..255]

(3q+9)-(3q+10)
Sequence Number Down (SND) 1)

(3q+11)-(3q+12)
Sequence Number Up (SNU) 1)

(3q+13)-(3q+14)
Send N-PDU Number 1)

(3q+15)-(3q+16)
Receive N-PDU Number 1)

(3q+17)-(3q+20)
Uplink Tunnel Endpoint Identifier Control Plane

(3q+21)-(3q+24)
UplinkTunnel Endpoint Identifier Data I

3q+25
PDP Context Identifier

3q+26
Spare 1 1 1 1
PDP Type Organisation

3q+27
PDP Type Number

3q+28
PDP Address Length

(3q+29)-m
PDP Address [1..63]

m+1
GGSN Address for control plane Length

(m+2)-n
GGSN Address for control plane [4..16]

n+1
GGSN Address for User Traffic Length

(n+2)-o
GGSN Address for User Traffic [4..16]

o+1
APN length

(o+2)-p
APN

p+1
Spare (sent as 0 0 0 0)
Transaction Identifier

p+2
Transaction Identifier

The advantage is that the change itself is straightforward.

This solution has the disadvantage to not be backward compatible to older versions and is therefore not recommended.

3) To extend the PDP Context IE with a Send and Receive PDCP N-PDU Number field

If no valid PDCP sequence number is transported the field is filled with all bits set to1, as defined for the SNDCP sequence numbers.

1
Type = 130 (Decimal)

2-3
Length

4
Res-erved
VAA
Res-erved
Order
NSAPI

5
X
X
X
X
SAPI

6
QoS Sub Length

7 - (q+6)
QoS Sub [4..255]

q+7
QoS Req Length

(q+8)-(2q+7)
QoS Req [4..255]

2q+8
QoS Neg. Length

(2q+9)-(3q+8)
QoS Neg [4..255]

(3q+9)-(3q+10)
Sequence Number Down (SND) 1)

(3q+11)-(3q+12)
Sequence Number Up (SNU) 1)

3q+13
Send N-PDU Number 1)

3q+14
Receive N-PDU Number 1)

(3q+15)-(3q+18)
Uplink Tunnel Endpoint Identifier Control Plane

(3q+19)-(3q+22)
UplinkTunnel Endpoint Identifier Data I

3q+23
PDP Context Identifier

3q+24
Spare 1 1 1 1
PDP Type Organisation

3q+25
PDP Type Number

3q+26
PDP Address Length

(3q+27)-m
PDP Address [1..63]

m+1
GGSN Address for control plane Length

(m+2)-n
GGSN Address for control plane [4..16]

n+1
GGSN Address for User Traffic Length

(n+2)-o
GGSN Address for User Traffic [4..16]

o+1
APN length

(o+2)-p
APN

p+1
Spare (sent as 0 0 0 0)
Transaction Identifier

p+2
Transaction Identifier

(p+3)-(p+4)
Send PDCP N-PDU Number 1)

(p+5)-(p+6)
Receive PDCP N-PDU Number 1)

The advantage of this solution is to be backward compatible to older versions and that all necessary data is within one IE.

The disadvantage is that the PDP Context IE needs to be up-dated.

Conclusion

The following table gives an overview of the discussed issues. The proposal of Alcatel is to agree on either solution 1 or 3.


Backward compatible
No update of PDP Context IE
All information within one IE

1)
RAB Context in SGSN Context Response
X
X


2)
Enlarge N-PDU number fields to 2 octets


X

3)
Extend PDP Context with Send and Receive PDCP N-PDU number
X

X

