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	Reason for change:
(

	In the LS response S2-114560, SA2 has indicated that "SA2 plans to refine the S4-SGSN handling of the possible UE PDP context interactions in GERAN/UTRAN defined in 23.060". In SA2#88E it has also been confirmed that interoperability issues has been detected in operator networks.

The S4-SGSN and PDN GW procedures for MS-initiated PDP context procedures are not clear enough for ensuring that the stage 3 specification for the PDN GW Gx behaviour, when terminating Gn/Gp, yields no difference compared to the case of S4-SGSN and S5/S8 to the PDN GW.

In the Secondary PDP Context Activation procedure using S4 (clause 9.2.2.1.1A) the appropriate criterion for the PDN GW to derive that a new bearer is required is the RAT type being GERAN or UTRAN. The negative "not being E-UTRAN" may be misinterpreted.

The MS-Initiated EPS Bearer Modification Procedure using S4 the S4-SGSN forwards the MS request in terms of EPS bearer resources.

For EPS bearer resource modification (see TS 23.401) the following principles can be derived:

· A request to add a TFT filter causes the filter definition to be provided over Gx with filter operation "add";

· A request to replace an existing TFT filter causes the filter definition, together with the corresponding SDF filter identifier, to be provided over Gx with filter operation "modify";

· A request to delete an existing TFT filter causes the corresponding SDF filter identifier to be provided over Gx with filter operation "delete"

The EPS bearer identity is never communicated over Gx. References to existing resources is always by means of an SDF filter identifier.

If the MS does not provide any packet filter identifier in the TFT IE parameter list, the TFT operations "Add packet filters to existing TFT" and "No TFT operation", shall cause the PDN GW to include all the SDF filter identifiers on the same bearer with the Gx request. This gives the PCRF the information that all of the targeted PCC rules must have same QCI value.

The Gx requests, for a GBR QCI, includes the requested GBR for the requested total GBR for the targeted PCC rules (existing rules referred by SDF filter identifiers and any new rules by the introduction of new filters). Since the MS request indicates the QCI and GBR for the bearer, the PDN GW needs to calculate what GBR to request over Gx.

The MS-requested change (delta GBR) is the MS-requested GBR for the bearer reduced by the present GBR for the same bearer.

The targeted resources that exist before the request, and for which the Gx request will apply, are the PCC rules that contain one or more of the SDF filter identifiers contained in the request to the PCRF. The sum of the GBR values in these rules is the reference value to start from (start GBR), so the PDN GW shall include the sum(start GBR, delta GBR) in the rqeuest to the PCRF.

The designations for TFT operations in TS 24.008 stage 3 use "Replace filter" for the stage 2 and TS 29.212 counterparts "modify filter".

Additionally the S4-SGSN will forward the TFT IE (as a TAD IE) for adding TFT filters where the MS already has assigned the TFT filter identifier, while the plain EPC treatment of requests originating in E-UTRAN requires the identifier to be left unspecified in the TAD, to let the PDN GW assign the identifier. The PDN GW need to accept and use the TFT filter identifier provided by the MS when the RAT type indicates GERAN or UTRAN.

	
	

	Summary of change:
(

	In the secondary PDP context establishment enables the PDN GW derives that a bearer establishment is required based on the RAT type indicating GERAN or UTRAN and the absence of the TEID (implicit EPS Bearer Id). I.e. the LTE preference to modify an existing bearer, as defined for LTE, is not used.
Clarified how the PDN GW shall derive the parameters for the Gx request at MS-initiated bearer modification.

For filters, to identify the targeted resource, the PDN GW provides over Gx:

· filter definitions provided for TFT operations that add or modify filters

· SDF filter identifier for filters in TFT operations that modify or delete filters

· All the SDF filter identifiers associated with the bearer when TFT operation is "add filter" or, for BCM=MS-only, "No TFT operation"

The PDN GW provides over Gx a requested QCI change, under the precondition that all the PCC rules on the same bearer are targeted with the request.

The PDN GW provides over Gx, for a GBR QCI, the requested GBR for the targeted resources, calculated as the sum of the GBR for the already established PCC rules that are targeted and the requested GBR change for the bearer.

Clarified that PCC rules that are created with an NW-initiated procedure cannot be targeted.

PGW handling of TFT filter identifier assignment for MS-initiated procedures clarified to use the identifier provided by the MS.

	
	

	Consequences if 
(

not approved:
	The S4-SGSN specification remains insufficient for the accurate specification of the PDN GW support for direct Gn/Gp access.
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(

	9.2.2.1.1A, 9.2.3.3A
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	Other comments:
(

	The clarifications in this CR are mainly for the definition of the PDN GW handling of Gx interactions. Once agreed, the TS 23.203 should be edited for alignment with the present CR.


* * * 1st Change * * * 
9.2.2.1.1A
Secondary PDP Context Activation Procedure, PDP Creation part, using S4

The procedure described in figure 66a shows only the steps, due to use of S4, that are different from the Gn/Gp variant of the procedure given by clause 9.2.2.1.1.
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Figure 66a: Secondary PDP Context Activation Procedure using S4

NOTE 1:
Steps A, D and E are common for architecture variants with GTP based S5/S8 and PMIP-based S5/S8. For a PMIP-based S5/S8, procedure parts (A1) and (A2) are defined in TS 23.402 [90]. Steps B, C and F concern GTP-based S5/S8.

A)
The SGSN validates the Activate Secondary PDP Context Request using the TI indicated by Linked TI. The same P‑GW and S‑GW addresses are used by the SGSN as for the already-activated PDP context(s) for that TI and PDP address.

NOTE 2:
The EPS Bearer QoS parameters for the traffic flow aggregate are derived from the QoS Release 1999 profile.


The Procedure Transaction Id, PTI, is dynamically allocated by the SGSN for the Activate Secondary PDP Context procedure when using S4. The SGSN should ensure as far as possible that previously used PTI values are not immediately reused for the same MS. The SGSN shall store the relationship between the assigned PTI and the received Linked TI during the lifetime of the procedure. The PTI is released when the procedure is completed.


The SGSN sends the Bearer Resource Command (LBI, PTI, EPS Bearer QoS (excluding ARP), TFT, RAT type, Protocol Configuration Options) message to the selected Serving GW. The same Serving GW is used by the SGSN as for the PDP Context identified by the Linked TI received in the Activate Secondary PDP Context Request message.

B)
The Serving GW sends the Bearer Resource Command (LBI, PTI, EPS Bearer QoS (excluding ARP), TFT, RAT type, Protocol Configuration Options) message to the PDN GW. The Serving GW sends the message to the same PDN GW as for the EPS Bearer identified by the Linked Bearer Id. The PDN GW derives from the RAT type indicatingGERAN or UTRAN and the absence of the EPS Bearer Id that a new EPS Bearer needs to be established. The PDN GW may interact with PCRF (refer to TS 23.203 [88]) and provides to the PCRF the TFT operation add together with the new filter(s) and the QCI and/or GBR, if available. The PDN GW shall accept packet filter identifiers specified by the MS in the TFT.
C)
If the request is accepted, the Dedicated Bearer Activation Procedure is invoked to establish a new EPS Bearer by the PDN GW and the PDN GW sends the Create Bearer Request (PTI, EPS Bearer QoS, TFT, S5/S8-TEID, LBI, Protocol Configuration Options) message to the Serving GW. The PTI allocated by the SGSN is used as a parameter in the invoked Dedicated Bearer Activation Procedure to correlate it to the Activate Secondary PDP Context Procedure. The PDN GW shall assign packet filter identifiers as specified in the TFT received with the Bearer Resource Command for the corresponding TFT filters. The PDN GW/PCRF may restrict or increase, and negotiate the requested QoS as specified in clause "PDP Context Activation Procedure". If the PCRF was contacted, the EPS Bearer QoS is updated according to the QoS of the received PCC rules and the PDN GW maintains the relation between the SDF filter identifier in the PCC rule received from the PCRF and the packet filter identifier of the TFT.


If the request for prioritised QoS treatment is not accepted, the PDN GW sends a reject indication, which shall be delivered to the MS. A cause indicates the reason why the request was rejected.

D)
The Serving GW sends the Create Bearer Request (PTI, EPS Bearer QoS, TFT, UL TEID, LBI, Protocol Configuration Options) message to the SGSN. If the "Higher bit rates than 16 Mbps flag" in the MM Context of the UE is set to "not allowed", the S4-SGSN shall, for non-GBR bearers, restrict the MBR sent to the UE to within 16 Mbps.

E)
The SGSN acknowledges the bearer activation to the Serving GW by sending a Create Bearer Response (EPS Bearer Identity, DL TEID) message. The SGSN sets the EPS Bearer Identity to the same value as the NSAPI for the Bearer associated with the MS. The DL TEID value can be either the SGSN user plane TEID (2G or non-DT 3G) or the RNC user plane TEID.

F)
The Serving GW acknowledges the bearer activation to the PDN GW by sending a Create Bearer Response (EPS Bearer Identity, S5/S8-TEID) message. The PDN GW may interact with PCRF (refer to TS 23.203 [88]).

NOTE 3:
The Serving GW determines that a Create Dedicated Bearer Response belongs to a previously sent Create Dedicated Bearer Request based on protocol specific details as described in TS 29.274 [92].

* * * 2nd Change * * * 
9.2.3.3A
Request part of MS-Initiated EPS Bearer Modification Procedure using S4

The procedure described in Figure 72c shows only the steps, due to use of S4, which are different from the Gn/Gp variant of the procedures given by clause 9.2.3.3.
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Figure 72c: Request part of MS-Initiated Modification Procedure using S4

NOTE 1:
Step A is common for architecture variants with GTP based S5/S8 and PMIP-based S5/S8. For a PMIP-based S5/S8, procedure step (A1) is defined in TS 23.402 [90]. Step B concern GTP based S5/S8.

A)
The SGSN identifies the bearer modification scenario that applies and sends the Bearer Resource Command (TEID, LBI, PTI, EPS Bearer QoS (excluding ARP), TFT, RAT type, Protocol Configuration Options, serving network identity, CGI/SAI, User CSG Information, MS Info Change Reporting support indication, DL TEID and DL Address, DTI) message to the selected Serving GW.


The Procedure Transaction Id, PTI, is dynamically allocated by the SGSN. The SGSN should ensure as far as possible that previously used PTI values are not immediately reused for the same UE. The SGSN stores the relationship between the assigned PTI and the received Linked TI during the lifetime of the procedure. PTI is used to differentiate between Update Bearer Requests triggered by this procedure, and any Update Bearer Requests initiated by the PDN GW. The PTI is released when the procedure is completed.


Bearer modification scenarios are described by table 3A (MS_only mode) and table 3B (MS/NW mode).

B)
The Serving GW the Bearer Resource Command (TEID, LBI, PTI, EPS Bearer QoS (excluding ARP), TFT, RAT type, Protocol Configuration Options, serving network identity, CGI/SAI, User CSG Information, MS Info Change Reporting support indication) message. The Serving GW sends the message to the same PDN GW as for the EPS Bearer identified by the Linked Bearer Id. The RAT-type indicating GERAN or UTRAN indicates to the PDN GW that the TEID defines the EPS Bearer, for which the modification was requested.


The PDN GW may interact with PCRF (refer to TS 23.203 [88]).
When interacting with PCRF, the PDN GW provides to the PCRF:

· the interpretation of the TFT, i.e.

-
the filter operation;

-
the filter definitions for filters to be added or modified;

-
the SDF filter identifier(s) for filters to be modified or deleted;

-
the SDF filter identifier(s) for unchanged filters targeted with a QoS change;
· the requested QCI; and 
· -
for a GBR QCI, the total requested GBR pertaining to (a) the filters added and (b) the set of PCC rules that have one or more SDF filter identifier(s) forwarded to the PCRF in the Gx request.

The PDN GW shall calculate the total requested GBR for Gx from the current Bearer GBR, the requested Bearer GBR from the MS and the QoS for the set of PCC rules (the targeted PCC rules) that have one or more SDF filter identifier(s) that are forwarded to the PCRF by the following formula:


requested GBR = max(0,sum(GBR[targeted PCC rules]) + (requested Bearer GBR - current Bearer GBR))

EXAMPLE:
The targeted GBR bearer has GBR=500 and the MS requests to increase the bearer GBR to 750. The TFT operation is "No TFT operation", so the PDN GW considers all the MS-created TFT filters to be targeted and calculates the sum of the GBR values for the targeted PCC rules. The sum is 400 in this example. The formula yields a requested GBR=400+(750-500)=650. The list of targeted SDF filters, the QCI and GBR=650 is provided with the Gx request.

The TFT definition includes an operation, a list of TFT filter identifiers and conditionally their TFT filter definitions as well as an optional parameter list. The PDN GW shall assign packet filter identifiers as specified in the TFT received with the Bearer Resource Command for the corresponding TFT filters. The MS use of the TFT parameter list is not specified in this Release for BCM MS-only. Valid combinations are shown in Table X. The absence of the TFT IE is treated as "No TFT operation".

The PDN GW shall forward, over Gx, an MS request to change the QCI only if the following prerequisites are fulfilled:

· there is no NW-initiated TFT filter on the same bearer; and

· if the MS has provided TFT filters identifiers with the request, which correspond to at least one SDF filter from each of the PCC rules on the same bearer.

NOTE 2:
The MS in BCM MS/NW may ensure that at least one SDF filter from each of the PCC rules on the same bearer is included by providing the full list of identifiers for MS-created TFT filters.

Table X:
TFT filter information elements per TFT operation.

	TFT operation
	TFT filter(s)
	Parameter list
	Precondition

	
	identifier
	definition
	
	

	Create new TFT
	M
	M
	N/A
	No previous TFT on the same bearer

	Delete existing TFT
	N/A
	N/A
	N/A
	Previous TFT on all bearers

	Add packet filters to existing TFT
	M
	M
	N/A
	Previous TFT on the same bearer

	Replace packet filters in existing TFT
	M
	M
	N/A
	Previous TFT on the same bearer

	Delete packet filters from existing TFT
	M
	N/A
	N/A
	Previous TFT on the same bearer

	No TFT operation
	N/A
	N/A
	C1
	

	C1:
If the BCM is MS/NW, then the parameter list shall include the TFT filter identifiers, created by the MS, targeted with a QoS change.



If the TFT operation is "Replace packet filters in existing TFT", then the PDN GW provides to the PCRF the Gx operation "modify filters" and the modified filter(s) and their respective SDF filter identifier(s), previously assigned on Gx, that correspond to the received packet filter identifiers of the EPS bearer, together with the requested QCI and, if available, GBR for the targeted resources.


If the TFT operation is "Delete packet filters from existing TFT", then the PDN GW provides to the PCRF the Gx operation "delete filters" and the SDF filter identifier(s), previously assigned on Gx, that correspond to the received packet filter identifiers of the EPS bearer together with the requested QCI and, if available, GBR for the targeted resources.


If the TFT operation is "Add packet filters to existing TFT", then the PDN GW provides to the PCRF the Gx operation "add filters" and the new filter(s) together with the requested QCI and, if available, GBR for the targeted resources. The PDN GW also includes all SDF filter identifier(s), previously assigned on Gx, for this EPS bearer.


If the TFT operation is "Create new TFT", then the PDN GW provides to the PCRF the Gx operation "add filters" and the new filter(s) together with the requested QCI and, if available, GBR for the targeted resources.


If the TFT operation is "Delete existing TFT", then the PDN GW provides to the PCRF the Gx operation "delete filters" together with the SDF filter identifier(s), previously assigned on Gx, for the filters in the TFT to be deleted together with the requested QCI and, if available, GBR for the targeted resources.

NOTE 3:
The sending of the QCI/GBR change triggers the PCRF to perform an appropriate PCC rule operation to enable the continuation of the EPS bearer after the removal of the TFT by the UE.


If the TFT operation is "No TFT operation" or the TFT is missing (allowed in BCM MS-only only) in the Bearer Resource Command, then the PDN GW provides to the PCRF no Gx filter operation together with the requested QCI and, if available, GBR for the targeted resources.. The PDN GW also includes, if BCM is MS-only, all SDF filter identifier(s), previously assigned on Gx, for this EPS bearer. If the BCM is MS/NW, the TFT shall contain TFT filter identifiers and PDN GW shall include the SDF filter identifier(s) that correspond to the TFT filter identifier(s) in the parameter list of the TFT.

NOTE 4:
The requested modification being translatable to a Gx request is required but not the only condition for the procedure being successful.
Table 3A: MS-initiated EPS bearer modification, MS_only mode

	
	PDP context modification
use case
	Information provided by UE and NAS signalling
	Information provided by SGSN at S4 signalling
(refer to TS 23.401 [89])

	1
	Add TFT filters and increase QoS
	TFT filters added,
New QoS of the PDP context (NOTE 1), 
Linked TI / NSAPI
	
QoS related to EPS Bearer,

TFT filters added,

TEID, EPS Bearer ID

	2
	Increase of QoS,
TFT filters not specified
	New QoS of the PDP context (NOTE 1),
Linked TI / NSAPI
	
QoS related to EPS Bearer, 

TEID, EPS Bearer ID

	3
	Add/remove TFT filters, no QoS change
	TFT filters added/removed,
Linked TI / NSAPI
	
TFT filters added/removed,

TEID, EPS Bearer ID

	4
	Remove TFT filters and decrease QoS
	New QoS of the PDP context (NOTE 1),
TFT filters removed,
Linked TI / NSAPI
	
QoS related to EPS Bearer,

TFT filters removed, 

TEID, EPS Bearer ID

	5
	Decrease of QoS,
TFT filters not specified
	New QoS of the PDP context (NOTE 1),
Linked TI / NSAPI
	
QoS related to EPS Bearer, 

TEID, EPS Bearer ID

	NOTE 1:
Only the modified QCI and/or GBR parameters are forwarded by the SGSN.


Table 3B: MS-initiated EPS bearer modification, MS/NW mode

	
	PDP context modification

use case
	Information provided by UE and NAS signalling
	Information provided by SGSN at S4 signalling
(refer to TS 23.401 [89])

	1
	Add TFT filters and increase QoS
	TFT filters added,

New QoS of the PDP context (NOTE 1),

Linked TI / NSAPI
	
QoS related to EPS Bearer,


TFT filters added,


TEID, EPS Bearer ID

	2
	Increase of QoS related to one or more TFT filter(s)
	New QoS of the PDP context (NOTE 1),

Impacted TFT filter(s),

Linked TI / NSAPI
	
QoS related to EPS Bearer

filters,

Impacted TFT filters,

TEID, EPS Bearer ID

	3
	Increase of QoS,

TFT filters not specified
	Not allowed in MS/NW mode
	Not allowed in MS/NW mode

	4
	Add/remove TFT filters, no QoS change
	TFT filters added/removed,

Linked TI / NSAPI
	
TFT filters added/removed,


TEID, EPS Bearer ID

	5
	Decrease QoS related to one or more TFT filter(s)
	New QoS of the PDP context (NOTE 1),

Impacted TFT filter(s),

Linked TI / NSAPI
	
QoS related to EPS Bearer

filters,


Impacted TFT filters,


TEID, EPS Bearer ID

	6
	Remove TFT filters and decrease QoS
	New QoS of the PDP context (NOTE 1)

TFT filters removed,

Linked TI / NSAPI
	
QoS related to EPS Bearer,

TFT filters removed,


TEID, EPS Bearer ID

	7
	Decrease of QoS,

TFT filters not specified
	Not allowed in MS/NW mode
	Not allowed in MS/NW mode

	NOTE 1:
Only the modified QCI and/or GBR parameters are forwarded by the SGSN.
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