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Abstract: This Tdoc discusses the selection of access networks and core networks by the UE in non-3GPP IP accesses. This selection pertains only to non-3GPP accesses but does not cover the HRPD non-3GPP access network as the HRPD network selection is handled under 23.122.
1.   Introduction
This paper proposes a way forward for subclause 5.2 of TS 24.302.

In 24.301, the UE and the ANDSF does what is termed as AN (Access Network) discovery. This AN discovery ends up with the UE having the information about available AN in its vicinity. The UE then has to make a selection on those indicated as available ANs. But is selecting the AN in itself selecting the Core Network (CN) or the EPC. Or is selecting the AN and then selecting the CN two distinct steps? This paper discusses if the AN and CN selection is a one step selection or a two step selection.
2.   Discussion
Stage 2 TS 23.402 introduced the concept of ANDSF and generally what the ANDSF provides to the UE. But not that much has been said about selecting on these ANs and to this author's knowledge nothing in Stage 2 alludes to the selection of the CN.

The information provided by the ANDSF about available ANs logically leads to the following UE actions:-
a)
find out if the ANs indicated as available are indeed present, ie. is a particular AN there and is it in service and
b)
from the present ANs make a selection of which AN to go for and
c)
establish access to the chosen ANs.

Note: 
There is no implied requirement here that these steps the UE has to take must follow immediately or directly after AN discovery with the ANDSF. There is no implied time involved either.

2.1
Selection in accordance to 23.122 and 25.304
In the CT1 community, the principles of PLMN selection in GSM/GPRS, UMTS and now LTE are laid down in 23.122. "Non-Access-Stratum functions related to Mobile Station in idle mode". 23.122 clearly takes in what we can term as selecting the core network. But in applying 23.122, the mobile also applies 25.304 "UE Procedures in Idle Mode and Procedures for Cell Reselection in Connected Mode". In fact the selection of the RAN (in 3GPP) is understood not as some standalone selection but that it is part of an entire PLMN selection and that is understood not to be completed until the selection is done for the entire AS and NAS encompassing the selection of the PLMN. 
[Note: 
There is no suggestion that the AS and NAS selection are done in parallel].

Thus it can be said that in the CT1 community, up to now, selection of a CN is selection of a PLMN and selecting the CN takes in the selection of the RAN.
It can be said that in 3GPP, the selection is a one step process. Indeed the identifiers upon which the selection is made ie. the PLMN_ID is one identifier at the AS and the NAS level.
2.2
IWLAN TS 24.234 Network Discovery and Selection

In IWLAN the UE first obtains a list of all PLMNs by connecting to all SSIDs. After this, the UE makes a decision on which PLMN to select using which SSID. In other words, the UE associates with the each available SIDs and through that obtains the PLMN IDs and then selection is done for a PLMN. 
Arguably this can be seen as a two step selection but however one can also argue that the selection onto the core network is still through selection of PLMN IDs.

2.3
The EPS system

Consider Figure 1 taken from 23.402 wherein the EPC and the Access Networks have been marked out.
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Since the beginning, in TS 24.hkl (and now in TS 24.302) CT1 has put in placeholders to treat AN discovery and selection and also CN (or network) selection separately. Looking at the figure above and considering that the non-3GPP IP access networks are precisely non-3GPP and have their access methods defined and specified by their own SDOs and could well have their specific identifiers, while the EPC has to abide by 3GPP identifiers and so stick to PLMN_ID ie. MCC+MNC. It can be argued that this leads to a two step selection – ie. first the selection of AN and then the selection of the CN.

However, this argument of two step selection does not consider that it is only with the EPC that the authentication and authorization for services is done. The radio access to the access network is but to gain radio access. The access for EPS services is upon allowed entry into the EPC, the entry into the core network.
And as for selecting onto the access network, it can be said that is the radio access part, not dis-similar to getting onto the RAN/UTRAN/E-UTRAN and at that time of getting onto the radio access part, selection for the provider of services is not yet made.
2.4
WiMAX Network Discovery and Selection

At this point it is good to see how in the WiMAX system network (discovery and) selection is done.

Some slides are provided here.
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The baseline point that can be made from this information is that even though WiMAX takes first a NAP (Network Access provider) discovery procedure followed by a NSP (Network Service Provider) discovery procedure, when it comes to selection for service the selection is done for a  NSP. Furthermore, it is upon such NSP selection that there is the actual attachment to the core network.

In that way, what is done in WiMAX is not diametrically different from the way we in CT1 thinks of selecting to a PLMN, in particular if one is to consider that the NAP discovery process is akin to the radio or AS part of the selection process for a 3GPP PLMN. 

A further converging point is that in WiMAX the NSP ID caters for MCC + MNC, see attached slides.
3.   Summarising
From the above, we can thus summaries the following:-
· The text in the current version of 24.302 suggests that there is a specific access network selection process as the terms "network discovery" and "selection" are often used in conjunction with one another. In truth however, access network discovery is not "discovery and selection", rather it is simply a radio access procedure used for finding and getting onto the access/radio system 

· Getting onto the radio system does not equate to getting service, especially not EPS service.

· While the placeholders in 24.302 and the work till now in subclauses of 24.302 tend to veer towards two step selection (ie. first access network selection followed by core network selection), selection of the EPC is the selection of the PLMN and that is done on selecting the PLMN_ID. 

· If one views that in 3GPP the selection is for a PLMN (ie. against a PLMN_ID of MCC + MNC) then that principle can be extended to the non-3GPP access too by selecting the EPC based on MCC + MNC.
· What is known in WiMAX as NSP ID can naturally cater for providing the identity of MCC + MNC. This then means a selection of the NSP is a selection of the MCC + MNC and thus the PLMN. So while the NAPs of the WiMAX system remains solely that of the WiMAX system, the NSP of the WiMAX system can be viewed as the core network equating to the EPC.
4.   Conclusion
Network selection in TS 24.302 can be argued as either a one step selection or can be argued as a two step selection. What we propose is that taking a two step selection does not bring us harmony with the way selection is done in 3GPP. 

In fact if a one step selection is taken the selection is towards the EPC, towards the MCC + MNC, towards a PLMN and that would tie in very much with selection for 3GPP access. This is what we propose.
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Network Discovery & Selection (Architecture)
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Network Discovery & Selection



A procedure of discovering NSPs which are connected though NAPs and selecting one combination of NSP/NAP.

MS

MS can discover 



		NSP-1 via NAP-1

		NSP-2 via NAP-1

		NSP-2 via NAP-2
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4 Steps for ND&S procedure

		NAP Discovery

		Done by scanning and decoding DL-MAP of ASN(s) on detected channel(s)

		The most significant 24 bits of BSID is “NAP-ID”





2)	NSP Discovery

		NAP presents separate NSP IDs which is(are) connected though the NAP.

		Two methods for this.

		Advertising NSP ID List by broadcast messages (SII-ADV)

		Informing NSP ID List on demand (SBC-REQ/RSP)





		NSP Enumeration & Selection

		Manual Mode

		The NSP lists are presented to user

		User select a NSP.

		Automatic Mode

		Without user intervention, MS selects Home NSP.





4)  ASN Attachment

		  After selecting a NSP, MS indicates its NSP with NAI.
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ND&S Operation (Example)

*

Select & Scan Channel

(with PHY parameter)

Sync DL MAP

(MAC initialization)

Decode DL MAP

(Find BSID, Chg Count)

NAP or NSP = WiMAX_OP_1 ?

Initial Ranging

SBC Procedure

Start Initial Network Entry
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DL MAP

RNG-REQ

RNG-RSP

SBC-REQ (SIQ-TLV)

SBC-RSP (NSP List, NSP Name List)

Yes

Chg Count is valid ?

No

Restart ND&S

Start ND&S

ND&S Complete

NAP Sharing ?

No

Yes

Yes

Restart ND&S
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< ND&S Procedure for WiMAX_OP_1 (Category 1) >
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NAP Sharing Indicator

NSP Chg Count













BSID Format

NAP ID (24bits)

Rest-of BSID (23bits)



NSP Identifier Flag

  0 if NAP and NSP are same

  1 if NAP supports multiple NSPs
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NSP ID (24bits) Format

00

22-bits (IEEE-Assigned OID)

11

E.212 MNC + MCC 20 bits

11

Reserved



Public OID



NSP ID(s) is(are) provided in SII – ADV (Broadcast message) 

or by SBC-REQ/RSP (Solicit)





*







Base Station ID


Operator ID/NAP ID


1010 1100 1101 1110 0100 1000


0000 0000 1000 0000 1000 0000


Most Significant Bits


Least Significant Bits


LSB 24


NSP Identifier Flag LSB 1


MSB 24


1st bit transmitted  MSB 1


Status® Binary Hex Decimal Notes

Unused 000000000000000000000000 | 000000 | 0 25% of the 24-bit space (all numbers

First IEEE-assignable beginning with bits “007) 1s allocated

OID 000000000000000000000001 | 000001 1 for IEEE-assignable OIDs, except 0,

Last IEEE-assignable OID | 001111111111111111111111 | 3FFFFF | 4194303 ‘4‘ 11‘3”41‘ “'*( _‘;;‘flf)%IT[l)“: provides

First reserved OID 010000000000000000000000 [ 400000 4194304 Reserved for future use. Includes all
numbers beginning with bits “017,
“107, and “11” except those beginning

Last reserved OID TLLOT111111111111111111 EFFFFF | 15728639 with “11117 Inall, 11,534.336
numbers (11/16 of the space) are
reserved

First E.212-based OID 111100000000000000000000 | FO0000 15728640 | AILE.212-derived OIDs begin with
bits “11117" The next 10 bits represent

Last E.212-based OID LLL111111001111111100111 | FFOFE7 | 16752615 the three-digit MCC; the next 10 bits
represent the MNC

First public OID LLLLLLI1100L111111101000 | FF9FES [ 16752616 | The 24.600 largest numbers in the

Last public OID T | BFFERE | 16777215 | 3PA0% all starting with “LLLL™, are

I

erved for the public OID pool








