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1
Description of the Forbidden inter-RAT issue
The S6a interface allows transfer of subscription data for authenticating/authorizing user access to the evolved system (AAA interface) between MME and HSS.

The MME currently receives from the HSS the following set of inter-rat restrictions over S6a. This access restriction data is described in table 7.3.31 of TS29.272 and represented here-below:
7.3.31
Access-Restriction-Data

The Access-Restriction-Data AVP is of type Unsigned32 and it shall contain a bit mask where each bit when set to 1 indicates a restriction.. The meaning of the bits is the following:

Table 7.3.31/1: Access-Restriction-Data

	Bit
	Description

	0
	UTRAN Not Allowed

	1
	GERAN Not Allowed

	2
	GAN Not Allowed

	3
	I-HSPA-Evolution Not Allowed

	4
	E-UTRAN Not Allowed

	5
	HO-To-Non-3GPP-Access Not Allowed


One can see that this forbidden data type information is sent as a bitmap. This is the information that the MME has available.
In comparison the HO Restriction List sent by MME over S1 is an enumerated as shown here-below from section 9.2.1.22 of TS36.413:
9.2.1.22
Handover Restriction List 
This IE defines area roaming or access restrictions for handover. If the eNB receives the Handover Restriction List, it shall overwrite previously received restriction information.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Serving PLMN
	M
	
	9.2.3.8
	

	Equivalent PLMNs
	
	0..<maxnoofEPLMNs>
	
	Allowed PLMNs in addition to Serving PLMN.

This list corresponds to the list of "equivalent PLMNs" as defined in [TS 24.008].

	>PLMN Identity
	M
	
	9.2.3.8
	

	Forbidden TAs
	
	0..<maxnoofEPLMNsPlusOne>
	
	intra LTE roaming restrictions

	>PLMN Identity
	M
	
	9.2.3.8
	The PLMN of forbidden TACs

	>Forbidden TACs
	
	1..<maxnoofForbTACs>
	
	

	>>TAC
	M
	
	9.2.3.7

	The TAC of the forbidden TAI

	Forbidden LAs
	
	0..<maxnoofEPLMNsPlusOne>
	
	inter-3GPP RAT roaming restrictions

	>PLMN Identity
	M
	
	9.2.3.8
	

	>Forbidden LACs
	
	1..<maxnoofForbLACs>
	
	

	>>LAC
	M
	
	OCTET STRING(2)
	

	Forbidden inter RATs
	O
	
	ENUMERATED(ALL, GERAN, UTRAN, CDMA2000, …)
	inter-3GPP and 3GPP2 RAT access restrictions


This discrepancy of data type representation creates obvious mapping problems.
In particular the question is how can MME indicate to the eNB access restriction of multiple RATs given the enumerated used over S1 ? 

Forbidding multiple RATs is however possible from the HSS. For example HSS could forbid UTRAN + GERAN and allow only CDMA2000 by sending the following bitmap over S6a to MME: 110000.
However the current enumerated over S1 with enumerated doesn’t enable this combination.

2
Identification of the solution
Two solutions seem possible:

· solution 1: either extend the enumerated with the combinations of the bitmap that are needed. 

· solution 2: create a new IE reflecting the bitmap.
Solution 1 is simpler than solution 2 but has the drawback of introducing constraints for the future: indeed if the bitmap over S6a grows, the combinations of bits that can be set simultaneously to 1 could become not manageable with current enumerated IE over S1.
3
Conclusion and Proposal
This paper has shown the limitation of the Handover Restriction List IE currently sent over S1 due to the fact that an enumerated IE cannot represent all possible access restrictions ordered by HSS.

The current status shows however that the main missing codepoint is to forbid UTRAN + GERAN while allowing CDMA2000. 

We therefore propose to extend the current enumerated IE with this codepoint rather than creating a new IE and try to manage any future combinations sent over S6a as long as it remains manageable. 
The CR implementing this correction is provided in tdoc R3-101595.
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