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NSAPI/SAPI/PFI — PDP Context Aggregation in GERAN
A/Gb mode

PDP Context Aggregation refers to several NSAPI sharing one single SAPI and one PFI:
SNDCP performs “Multiplexing of N-PDUs from one or several NSAPIs onto one LLC
SAPI. NSAPIs that are multiplexed onto the same SAPI shall use the same radio priority
level, and traffic class. In case BSS packet flow contexts are created all NSAPIs that are
multiplexed onto the same LLC SAPI snall share the same BSS packet flow context. .”

[7S23.060]

There are four SAPI values defined for user data:
-SAPIs 3,5, 9, and 11

- Default values for SAPIs 3, 5, 9, and 11 have been
chosen to correspond with the four GPRS quality of
service delay classes,although there is no fixed
relationship between SAPI and delay class.

Packet Data
Protocol 3

Packet Data
Protocol 2

Packet Data
Protocol 1

-The LLC layer parameters for any SAPI can be
negotiated to support any QoS profile

[TS44.064]
-> per MS per QoS class, one SAPI is related to one PFI

-> per MS per QoS class there can be no more than one SAPI
utilizing the same PFI

-> per MS there can be several NSAPIs utilizing the same
SAPI and the same PFI

NSAPI/SAPI/PFI Example

NOKIA
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NSAPI, RB Identity, and RAB ID

Gi
UMTSMS GGSN associated with: |
| IPaddressA SAP | P address A - L
ress -
- 3G-SGSN
NSAPI-1 NSAPI-1 [ NSAPI-1
RAB ID-1 [RAB ID-1] RAB ID-1
RB |dentity RB |dentity
Acgess Stratum
RB |dentity RB |dentity
ID-2} |RAB ID-2} | RAB ID-2
NSAPI-2 NSAPI-2 ,' NSAPI-2
| IPaddress B SAP | GGSN associated with: | Gi
IP address B : IP

eThere is a one-to-one relationship between NSAPI, Radio Access Bearer, and PDP
context.

e|n the packet domain, there is also a one-to-one relationship with Radio Bearer
Identity
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PDP CONTEXT and PFI in GERAN A/Gb mode (1)

[ ms | [ Bss | |

1. Activate PDP Context Request

SGSN | |

GGSN

2. Security Functions
g

9. Activate PDP Context Accept
<<

4. Create PDP Context Request

4. Create PDP Context Response
el

dures

8. Update PDP Context Request

PDP Context Activation[ TS23.060]

e The MS sends an Activate PDP Context Request (NSAPI, Tl, PDP Type, PDP Address, Access

Point Name, QoS Requested, PDP Configuration Options) message to the SGSN.

e The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and returns
an Activate PDP Context Accept (PDP Type, PDP Address, TI, QoS Negotiated, Radio Priority,
Packet Flow Id, PDP Configuration Options) message to the MS.
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PDP CONTEXT and PFI in GERAN A/Gb mode (2)

MS | | BSS | |

SGSN | |

GGSN

1. Activate Secondary PDP Contg¢

oxt Request

2. Security Functions
g

9. Activate Secondary PDP Cont

4. Create PDP Context Request
P

4, Create PDP Context Response
el

dures

8. Update PDP Context Request

ext Accept

e

Secondary PDP Context Activation[ TS23.060]

e The MS sends an Activate Secondary PDP Context Request (Linked TI, NSAPI, TI, QoS
Requested, TFT, PDP Configuration Options) message to the SGSN (TlI and NSAPI contain
values not used by any other activated PDP context)

e The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and
returns an Activate Secondary PDP Context Accept (TI, QoS Negotiated, Radio Priority,
Packet Flow Id, PDP Configuration Options) message to the MS
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PDP CONTEXT and PFI in GERAN A/Gb mode (2)

MS RAN SGSN GGSN
1. Update PDP Context R JJest
| 1. Update PDP Context Real
_2q Update PDP Context Response
- 3. Modify PDP Context Request
4 . Modif PDP Context Accept
Ty X ep -
Cl
5. Radio Access Bearer Modification
< ......................................... >,< ......................................... »
6#.'. nvokeTrace . . .|

PDP Context Modification [ TS23.060]

» SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and may
send a Modify PDP Context Request (T, QoS Negotiated, Radio Priority, Packet Flow 1qd)
message to the MS.
e The MS acknowledges by returning a Modify PDP Context Accept message. If the MS

does not accept the new QoS Negotiated it shall instead de-activate the PDP context
with the PDP Context Deactivation Initiated by the MS procedure.
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PDP Context IE [TS29.060]

Octets
1
2-3
4

5
6
7 - (g+6)
q+7
(q+8)-(2q+7)
20+8
(29+9)-
(39+8)
(39+9)-
(39+10)
(3g+11)-
(39+12)
3g+13
3g+14
(39+15)-
(39+18)
(39+19)-
(39+22)
3g+23
3g+24
3g+25
39+26
(39q+27)-m
m+1
(m+2)-n
n+1
(n+2)-0
o+l
(0+2)-p
pt+l
p+2
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Bits

8 7 6 5 4 3 2 1

Type = 130 (Decimal)

Length
Res- | VAA | Res- | Order NSAPI
erved erved
X X X X SAP|

QoS Sub Length

QoS Sub [4..255]

QoS Req Length

QoS Req [4..255]

QoS Neg. Length

QoS Neg [4..255]

Sequence Number Down (SND) (note)

Sequence Number Up (SNU) (note)

Send N-PDU Number (note)

Receive N-PDU Number (note)

Uplink Tunnel Endpoint Identifier Control Plane

UplinkTunnel Endpoint Identifier Data |

PDP Context ldentifier

Spare1111 | PDP Type Organisation

PDP Type Number

PDP Address Length

PDP Address [0..63]

GGSN Address for control plane Length

GGSN Address for control plane [4..16]

GGSN Address for User Traffic Length

GGSN Address for User Traffic [4..16]

APN length

APN

Spare (sentas0000) | Transaction Identifier

Transaction Identifier

NOKIA
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PDP Context Aggregation and PFl in PS Handover
Discussions

Gb-mode M S

NSAPI-

IP addressA SAP — NSAPI-1 |—

(P address B SAP |—| NSAPI-2

| NSAPI-

|

: LLC|[LLCILLC
| SAPI | | saP || sapi
|

i

i

|

: PFI
! PFI

|

SGSN
LLC|[LLC][LLC
SAPI | | SAPI || SAPI
[PFI
[ PF

There can be one or more NSAPIs per LLC SAPI according to 44.065.
SAPI values are primarily used to keep the sequence order within one “flow”. PFI is
used for traffic with similar QoS requirements.
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Gi
GGSN associated . Ip
with IP address A :

GGSN associated G'
with IPaddressB [T P

Options discussed in
GERAN:

- No re-mapping during
SGSN change

- re-mapping performed
during SGSN change

-Target SGSN does the
re-mapping, new
NSAPI/SAPI/PFI
correlation is sent to
MS

NOKIA



Intra-RAT PS Handover (A/Gb — A/Gb) differences on
“no re-mapping” performed vs “re-mapping” performed

No re-mapping performed->current
assumption in TS43.129

Source BSS:

e does not indicate the PFI list in the PS handover
signaling messages

Source SGSN:

- sends all PDP contexts incl. NSAPI/SAPI and
related PFls to the t-SGSN

Target SGSN:

- decides based on its local policies for which
active PDPs to create PFC in the target cell

- reuses the same SAPI and PFls as in source cell
Target BSS:

- assigns resources if available for BSS PFC
requested by the t-SGSN

- prepares the Target to Source Cell Container for
the accepted BSS PFCs indicated by PFls

MS:
- Continues data transfer in the target cell for the
accepted packet flows, l.e. PFls
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Re-mapping performed-> proposal as
described in [GP-050925]

Source BSS:

e does not indicate the PFI list in the PS handover signaling
messages

Source SGSN:

- sends all PDP contexts incl. NSAPI/SAPI and related PFls
to the t-SGSN

Target SGSN:

- decides based on its local policies for which active PDPs
to create PFC in the target cell

- changes the SAPI and PFIs for each of the NSAPIs
according to its local rules

- sends the new NSAPI/SAPI/PFI correlation to the target
BSS

Target BSS:

- assigns resources if available for BSS PFC requested by
the t-SGSN identified by a new PFI

- prepares the Target to Source Cell Container for the
accepted BSS PFCs indicated by new PFls and includes the
new NSAPI/SAPI/PFI correlation

MS:

- performs the re-mapping for each NSAPI by changing
the old SAPI/PFI used in the source cell with the new
SAPI/PFI received from the new SGSN

- continues data transfer in the target cell for the
accepted packet flows identified by the new PFls

NOKIA



NSAP1/SAPI/PFI

mapping done by the SGSN -example

MS Source Target Source Target . . .
BSS BSS SGSN SGSN Assumptlon isthat in A/Gb —A/Gb
. Decision o perform PS handover scenario, SAPIsand
A/Gb PSHandover PFlsarereassigned by the tar get
MShas3activePDP  f{SourceBSShasper MS SGSN and only NSAPIs,SAPIsare
Contexts: NSAPIs, 3active BSS PFC: PFC1 .
SAPISPEIS (PFI1); PFC2(PFI2); sent as part of the PDP context:
(NSAPI 1-SAPI 9- PFC3(PFI3) _ _
PFI 1; NSAPI2- M Ss PEls are not -allocated radio resourcesin the
NERaC indicated in PS Handover source and target BSS for the BSS
g?g‘)" 3-SAPI3- Required msg and neithe PEC tlv related/identified
rin the container 4. PS handover Reduired . arecurrently rela laentiti
pt with PFI
Send all SGSN contexts per M S: PFIs not
indicated only NSAPIs, SAPIs: NSAPI 1
for PF11, NSAPI2 for PFI2, NSAPI 3 for
PFI3
3. Forward Relocation Request q
Target SGSN decidesto Create PFC
for PFI1, PFI2, PFI3
Assignsnew SAPIS, PFlsfor these,
1. Impllutly NSAPI 1-SAPI3-PFl4
modify the PDP Target BSSreservesthe NSAPI 2-SAPI5-PFI5
Context by resour ces and prepar esthe tar get NSAPI 3-SAPI9-PFI 6
changing the old cell to source cell container using mapping to the tar get BSS
PFlswith the the PFlsas assigned by tar get ol el T R s
new ones SGSN, i.e. PFI4, PFIS the tar get cell container
2. Changethe 5. PSHandover Ack (PFl4, PFI5)
SAPIs _ >
ass?]cgltjeg with Target SGSN sends Forward relocation Response
eact . indicating NSAPIs only and target cell containerswith
3esablish the the mapping
LLC engines 7. PS HandoJer Command . Forward Relocation Response !
aggkre?ﬂtg\?vgt]g 8. hanHover Command 1 Sour ce SGSN relates the NSAPIswith their respective
'?he new SAPIs AN % BSS sour ce cell PFIs, such that Sour ce BSS under stands
Sleg which PFCs wer e accepted
sendsthe
container with
the mapping to
theMS.
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Impact of NSAPI/SAPI/PFI mapping

during PS Handover
Protocol 1 Protocol 2 Protocol 3 Protocol 1 Protocol 2

Send NSAPI 1, NSAPI 2, NSAPI 3
»

Packet Data
Protocol 3

no PFls

Sengd NSAPI 1, NSAPI 2, NSAPI 3

SAPI —(3—(5—(9—11) new [PFIs, new SAPIs
LLC

PH1 HPH2

Source SGSN PDP Context Aggregation Target SGSN PDP Context Aggregation

e According to the current specifications there is no indication that NSAPI/SAPI mapping may not be supported by an
SGSN;

e The assumption “Source SGSN and Target SGSN do not support the same mapping” leads to:
- Target SGSN is allowed to modify the PDP context implicitly, i.e. QoS profile can be renegotiated during the PS
Handover without initiating the PDP context Modification procedures;
- MS may reject the modification and deactivate the PDP context;

- Changes to the protocol layers functionality;
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GERAN A/Gb to UTRAN / GERAN lu mode PS Handover

MSreceivesthe PFls
established in the
target cell and
processesthe
containers. From the
RABId and its
NSAPI it makesa
relation between

MS Sour ce Target Source Target
BSS RNC 2GSGSN 3GSGSN
1. Decision fto perform
A/Gb PSHandover
MS has 3 activePDP  |{Source BSShasper M'S MS
Contexts identified 3active BSS PFC: PFC1
by PFIs (PFI1, PFI2, [|(PFl1); PFC2(PFI2);
PF13) PFC3(PFI3)
2. PS handover|Required (PFI 1,lFI2, PFI13)
Send all SGSN contextsper MS: NSAPIs
3. Forward Relocation Request
g
Target SGSN decidesto create
RABsfor NSAPI1, NSAPI2,
NSAPI3 and may keep the
associated SAPIs, PFIs
4. Relocation Request (RABsto be setup)/

Target RNC reservesthe
resour ces and prepar esthe tar get
cell to source cell container with
the RABS to be setup info

5. Relocgion Request Ack (RABs setup)

<
Target SGSN sends Forward relocation Response
indicating NSAPI s accepted only and tar get cell
containers contain RABS setup

 Association between NSAPI ,
RAB Id and PFI isdone by the

RABs To Be Setup shall
contain information such as
RAB ID, RAB parameters,
Transport Layer Address,
and lu Transport
Association . The RAB ID
infor mation element
containsthe NSAPI value,
and the RAB parameters
infor mation element gives
the QoS profile.

RABid and PFls. 8|handover Commahd 7. PSHandoJer Command . Forward Relocation Response
: ¢
Note: NSAPI anc_i Source SGSN sendsthe PS Handover Command for
RABiId areidentical. <4+—\
| Sour ce BSS processes sends the PS Handover for the accepted NSAPIsto the Source BSS

Inthetarget cell it 7
switchesto RAB ID.

13
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UTRAN / GERAN lu

UE

Source
BNC

Target

Source
3GSGSN

BSS

. Decisionto perform

A/Gb PSHandover

by NSAPIs

UE has 3 active PDP
Contextsidentified

{Source RNC hasper MS

3activeradio bearers
identified by RAB Id

UE/MSreceivesthe
PFlsfor therelated
NSAPI /SAPI
established in the
target cell and
processes the
containers. From the
RABId and its
NSAPI it makesa
relation between
RABid and PFIs.

Note: NSAPI and
RABId areidentical.

In thetarget cell it

2. Relocation Required

.

Target
2GSGSN

UE/MS

Send all SGSN contexts per UE, NSAPIs

3. Forward Relocation Request

mode to GERAN A/Gb PS Handover

* Mapping between NSAPI
RAB Id and PFI isdone by the

>

Target SGSN decidesto create PE
for NSAPI 1, NSAPI2, NSAPI

4. PS handover
PFls)

Request (PFC to be setup,

l.e list of

Target SGSN providesthe
information to be send
transparently to the UE/
MSrelated tothe PFIs
assigned for each NSAPI if
those are not received by
the 3G SGSN

the PFls

Target BSSreservesthe
resour ces and prepar esthe tar get
cell to source cell container with

7. Relocation Command

5. PSHaphdover Request Ack (PFC setup list)

6. Forward Relocation Response

>

<

¥

switchesto the 8| handover Command
SAPI/PFI.
<
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Sour ce RNC processes the container and
createsthe handover command based on the
infor mation received in the Target RNC to
Source RNC containers.

Sour ce SGSN indicates based on the NSAPI sindicates
to the Source RNC which RABs are accepted in the
target cell
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Summary

e [ntra-RAT Inter-SGSN PS Handover
- Source SGSN shall always send for each NSAPI the related SAPI and PFI
- Target SGSN shall apply the same SAPI and PFI related to the NSAPI whenever received
» No need for re-mapping of NSAPI/SAPI/PFI, i.e. no need to allocate new SAPI
and PFI per NSAPI when changing the SGSN

e [Inter-RAT Inter-SGSN PS Handover
- Source SGSN shall always send for each NSAPI the related SAPI and PFI if available

— In case of lu to A/Gb PS handover 3G SGSN may not have the PFIs to send to the
Target SGSN if the session was initiated in 3G;

- Target SGSN shall apply the same SAPI and PFI related to the NSAPI whenever received

— When no PFl is received related to this NSAPI l.e. in case when 3G SGSN does not send
it, it shall choose a PFl values based on its local policies

» The relation between PFI and RAB Id referred to as NSAPI/SAPI/PFI
mapping in the LS from GERAN [GP-051176] is needed only in case of inter-
RAT PS handover from 3G SGSN to the 2G SGSN and only if the terminal has
initiated the call in 3G.

» This is not re-mapping, it is an allocation of a PFl to be able to identify the
packet flows in GERAN A/Gb mode target cell
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