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Abstract of the contribution:

This P-CR specifies how to handle MAX APN restriction while establishing emergency calls in EPS. The same applies to GPRS.
Discussion

Background
Section 15.4 from 23.060 states the following:

“ 15.4
APN Restriction

The support for APN Restriction and Maximum APN Restriction at the SGSN is optional and an APN Restriction value may be configured for each APN in the GGSN or PGW. It is used to determine, on a per MS basis, whether it is allowed to establish PDP Contexts or EPS bearers to other APNs.
Table 13: Valid Combinations of APN Restriction

	Maximum APN Restriction Value
	Type of APN
	Application Example
	APN Restriction Value allowed to be established 

	0
	No Existing Contexts or Restriction
	All

	1
	Public-1
	WAP or MMS
	1, 2, 3

	2
	Public-2
	Internet or PSPDN
	1, 2

	3
	Private-1
	Corporate (e.g. who use MMS)
	1

	4
	Private-2
	Corporate (e.g. who do not use MMS)
	None


During the PDP Context Activation procedure or the default bearer activation (for connectivity through S4), the GGSN or PGW may compare the APN Restriction of the PDP Context being set up with the Maximum APN Restriction received from the SGSN to decide whether this activation is accepted. The Maximum APN Restriction is the most restrictive value of the APN Restriction (highest number) from all already active PDP Contexts. The APN Restriction is transferred at PDP Context activation to the SGSN.

The APN Restriction for each PDP context, if available, shall be transferred from the GGSN or PGW to the new SGSN during inter-SGSN changes (e.g. SRNS Relocation and Routeing Area Update). The new SGSN determines the maximum APN Restriction using the APN Restriction contained in the Update PDP Context Response message(s) received from the GGSN(s) or PGW(s).

During the PDP Context Modification procedure (via the APN Restriction received from the GGSN or PGW) and inter-SGSN changes, the SGSN shall verify if there are PDP contexts to different APNs that violate valid combinations based on the APN Restriction. If a violation is detected, the SGSN shall release PDP contexts until a valid combination results and shall send appropriate error causes to the MS. Which PDP contexts are released is network operator configurable and the SGSN may perform one of the following actions, using the SGSN-Initiated PDP Context Deactivation procedures in clause 9.2.4.2, until a valid combination remains or no further actions are possible:

1.
Deactivate the most restrictive, as dictated by the APN Restriction value, PDP Context sending an appropriate error cause to the MS,

2.
Deactivate the least restrictive, as dictated by the APN Restriction value, PDP Context sending an appropriate error cause to the MS,

3.
Deactivate PDP Contexts in no particular order sending an appropriate error cause to the MS.”
Evaluation
Implication for GPRS: 
Based on the above highlighted text, GGSN/ PGW (for S4 based SGSNs) might reject the PDP context activation or default bearer activation (for S4 based SGSNs) of emergency bearer by comparing the APN Restriction of the PDP context being set up (emergency bearer) with the maximum APN restriction received from SGSN. Moreover if a violation is detected by SGSN during PDP context modification procedure or inter SGSN changes then it might lead to PDP Context Deactivation procedures which might deactivate emergency bearer to maintain valid APN combination. Provision should be made to prevent the same.
Implication for EPS:
Similar to GPRS scenario, PGW might reject the PDN connectivity request for emergency bearer by comparing the APN Restriction of the PDN connection being set up with the maximum APN restriction received from MME. Moreover if a violation is detected by MME during bearer modification procedures, inter MME changes then it might lead to bearer deactivation procedures which might deactivate emergency bearer to maintain valid APN combination. Provision should be made to prevent the same.
Recommendation

1. SGSN/PGW should ignore MAX APN restriction value while emergency related default bearer is being established.
2. Emergency bearer shouldn’t be deactivated by MME/SGSN to maintain a valid APN restriction combination.
3. Appropriate changes should be done in TS 23.401 and TS 23.060 to accommodate the same.
Start Changes(New Annex X for 23.060)
Annex X: TS 23.060 Release 9 Changes

TS 23.060 section 5.x is all new text for functionality for emergency call support.

NOTICE: ALL TEXT UNDER TS 23.060 SECTION 5.x IS NEW 

Change2 (new clause in Annex X) 

5.x
Functionality for emergency call support

5.x.y APN Restriction handling for Emergency calls

During PDP Context Activation procedure or default bearer activation (for connectivity through S4) for emergency, GGSN or PGW shall ignore APN Restriction. During PDP Context Modification procedure (via the APN Restriction received from the GGSN or PGW) and inter SGSN changes, the SGSN shall not deactivate emergency related bearer to maintain valid APN combination. Same restriction also applies to procedures in TS 23.401.

End Changes
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