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1. Abstract

This document describes briefly feasibility study on PIAFS in UMTS which is requested in LS from S1: ”Liaison Statement regarding CS bearer services”(N3-99083). Discussion for clarification to PIAFS has taken place based on ”Presentation of PIAFS”(N3-99129). N3 concludes that PIAFS in UMTS would be possible and consequently makes WI description: ” Work Item description for the support of PIAFS in UMTS”(N3-99149) and will discuss details of IWF for UMTS R’99.

In relation to the above result, N3 requests N1 to study interworking on C-Plane such as UMTS TS 24.008 and also requests T2 to study impact on recognition of PIAFS service.

2. Abbreviations
PIAFS
PHS Internet Access Forum Standard

PHS
Personal Handy phone System

PDC
Personal Digital Cellular (Japanese 2nd generation cellular system)

NT
Non Transparent 

FTM
Frame Tunneling Mode

L1
Layer 1

3. Contents of discussion

A) Background in Japan

· PIAFS is already available and used by a lot of user.

· Number of PIAFS user reaches about 500000. Demand for high speed CS data communication is now increasing. Because PDC only provides low speed CS data communication (Maximum 9.6[kbps]), growing ratio of PIAFS user is higher than that of PDC CS data user.

· PDC is mostly used for speech and ratio of CS data user is few. PDC only provides low speed analog modem for CS data connection. Possibility of future extension of PDC’s CS data connection such as interworking with N-ISDN is little considering other solution (PIAFS or PDC-Packet( (Maximum 28.8[kbps]) or UMTS).

B) Service aspect

· PIAFS does not compete with other NT service such as FTM and V.110. Major reason for supporting PIAFS is connection to existing PHS-MS or TA for PIAFS.

C) Technical aspect

· Non Transparent mode should only be applied to PIAFS in UMTS. There is a possibility of application of Transparent mode, but NT mode has following advantages that are also applied to other NT type of IWF such as FTM and V.110.

· DTX or low power transmission is easily available in NT mode and makes battery saving and high radio capacity.

· PIAFS has 58.4[kbps] mode as well as 29.2[kbps] mode.

· Layer 2 of PIAFS is based not on HDLC but on ”WORM-ARQ” which is used for PDC CS data communication. 

· User rate is symmetric, but specification of PIAFS has future possibility of application of asymmetric rate.

· In slide 3 of ”Presentation of PIAFS”(N3-99129), L1d means UDI, L1b means specific L1 between adapter and MS, and L1e means RS-232C.

· PIAFS is specified considering coordination with N-ISDN. There is no difference between interworking with PHS-MS and that with TA for PIAFS.

· Information of English document on PIAFS can be required in 3GPP mailing list.

4. References

Following files are attached for references.

[1]  Presentation of PIAFS(N3-99129) 
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[2]  Work Item description for the support of PIAFS in UMTS(N3-99149) 
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Proposed Work Item Description for Circuit Switched Bearers in UMTS

3.x
CS Bearers for Release 99

3.x.1
SMG Work Area
X
UMTS Radio Access


GSM Radio Access

X
GSM-UMTS Core Network

X
UMTS Services

3.x. 2
Linked work items

Real-time non-transparent FAX in UMTS/IMT2000.

Support of PIAFS in UMTS

3.x. 3
Justification

In Section 5.1, UMTS 22.100 (UMTS Phase 1), it is stated as follows: Circuit switched data: Circuit switched data services and "real time" data services shall be provided for interworking with the PSTN/ISDN so that the user is unaware of the access network used (UMTS and GSM access network or handover between access networks). Both transparent (constant delay) and non-transparent (zero error with flow control) services shall be supported. These data services shall operate with minimum loss of data on handover between the GSM access network and the UTRAN.
The user plane of the UMTS Iu-interface and the GSM A-interface is different.

Therefore it is required to standardise 

· the used service of the Iu-interface user plane

· the used service(s) of the RLC protocol 

· the control plane (parameters to be signalled)

· the mapping of the UMTS QoS to the GSM QoS and vice versa

· a protocol providing error correction and flow control between MS and 3G-MSC

 for circuit switched data services. 

3.x.4

Service Aspects

The CS Bearers shall be applicable for the support of real-time applications, e.g. Fax and Video and shall provide the GSM General Bearer Services (GBS) and interworking scenarios as specified in 02.02 (R99).

Both Asynchronous and Synchronous access modes shall be supported (if applicable) for:  

· 3.1kHz Audio modems up to V.90 (0.3kbit/s-56kbit/s)

· V.110 UDI (0.3kbit/s-56kbit/s)

· X.31 flag stuffing UDI (2.4 kbit/s-56kbit/s)

· V.120 (1.2kbit/s-56kbit/s)

· Bit Transparent Mode (56kbit/s and 64kbit/s)

· PIAFS (29.2kbit/s and 58.4kbit/s). 

02.02 requires only the QoS attributes T/NT mode  (transparent (constant delay) and non-transparent (zero error with flow control) modes ) for GSM Bearer Services.

QoS requirements for UMTS bearers are currently defined in 22.105 and 23.907.  

3.x.5

MMI-Aspects

None identified.

3.x.6

Charging Aspects

As defined in 22.115.

3.x.7

Security Aspects

None identified.

3.x.8

Impacts

Affects:
USIM
ME
NW
Others

Yes

X
X


No 





Don't know 
X




3.x.9

Expected Output and Timescales (to be updated at each plenary) 

New specifications

Spec No.
Title
Prime rsp. STC
2ndary rsp. STC(s)
presented for information at SMG#
approved at SMG#
Comments

















Affected existing specifications

Spec No.
CR
Subject
Approved at SMG#
Comments

22.105





23.010





27.001





29.007





3.x.10

Work item rapporteurs

3.x.11

Work item leadership

3.x.12

Supporting companies

Nokia, NEC, NTT DoCoMo, France Telecom, Alcatel, Telia, Siemens, Ericsson

Some supporting companies have certain reservations on providing the full set of interworking scenarios listed 3.x.4

3.x.13
Others

None

SMG3/TSG-CN3

Abiko, 14-18 June 1999
TSGN3#99152

Source:
CN3

Title:

Report of CN3 workshop on CS Data Services in UMTS

TSG CN3 has discussed the CS Data Services in UMTS. This report summarises the result of the discussion, highlights the basic principles and lists the identified issue.

Input documents:

N3-99083
Liaison to TSG-S2, S4, N1, N2, N3, T2 regarding CS bearer services
TSG-SA1

N3-99099
UMTS 25.321 version 2.0.0
TSG-RAN2

N3-99100
UMTS 25.322 version 1.0.0
TSG-RAN2

N3-99112
Discussion Paper on CS data and IU user plane and RLC requirements
Ericsson

N3-99117
WI on CS Bearer Services
Alcatel, Siemens

N3-99123
UMTS 25.415
 TSG-RAN3

CN3 has reviewed the requirements contained in Tdoc N3-99083 received from S1 (TSGS1#3(99)367).

In contradiction to the requirements we propose to support the following user rates:

· transparent services with user rates 28.8kbit/s (video telephony) and 64kbit/s (ISDN), other rates are FFS

· non-transparent services with user rates up to and including 64kbit/s

Output documents:

N3-99152
Report of CN3 workshop on CS Data Services in UMTS
TSG-CN3

N3-99151
WI on CS Bearer Services
TSG-CN3

N3-99147
LS on CS Data  Services
TSG-CN3

Proposed architecture:
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The use of the GSM RLP for non-transparent services was agreed, however the RLP frame size needs further study.

The use of the Iu CS UP was questioned as the added value of it seems to be minor. However, if it is used it eases the standardization of CS data services as there’s no need to standardize a ‘new’ relay function for data services in RNC. 

CN3 has to identify the requirements for the Iu CS UP for CS data services.   

Requirements for the Iu CS UP (this list is not exhaustive and needs to be completed):

· octet alignment has to be ensured for transparent services 

· RLP frame alignment has to be ensured for non-transparent services

· no CRC is needed from the Iu UP

Issues studied for the next meeting:

· requirements on Iu-UP

· used Data Bearer (AAL2/AAL5)

· used RLP frames size (fixed/variable, currently 576bits are proposed)

· used RLC application mode (transparent or unacknowledged mode, acknowledged mode seems to be not applicable) 

· user rates to be supported for transparent services

· the need for a frame type identifier

· how is following control information transported (in the Iu UP Payload or in the Iu UP Control Field)

· end-to-end synchronization for transparent services

· NIC (is it required at all?)

ETSI SMG3
Tdoc N399-064
Sophia Antipolis, France
13th-15th April 1999

Proposed Work Item Description for an Asynchronous to Synchronous HDLC Service in GSM and UMTS

3.x
ASHDLC Release 99

3.x.1
SMG Work Area

UMTS Radio Access


GSM Radio Access

X
GSM-UMTS Core Network

X
UMTS Services

3.x. 2
Linked work items

None.

3.x. 3
Justification

A very common approach used when dialling in to an Internet Service Provider (ISP)from a (fixed) terminal (PC) is to use the Point to Point Protocol (PPP), specified in RFC 1661. When the connection uses a V.42 compatible modem,  the interface between the terminal (DTE)  and the modem (DCE) is based on an asynchronous HDLC protocol terminated at the remote terminal (at the ISP), which is used as a bearer for the (asynchronous) PPP protocol. The driver for this protocol is usually delivered with the terminal's operating system.

By use of an asynchronous non-transparent (NT) modem service, the same scenario can be applied when the terminal is connected via a mobile entity. There is no further need for development, neither of the standards nor the existing products.

The situation is slightly different when connecting from a (fixed) terminal to an ISP via an ISDN terminal adapter (TA). In this case a synchronous PPP over HDLC is used. (V.110 or V.120 can alternatively be used, but HDLC is more widely supported by ISPs). The interface between the terminal and the TA is still asynchronous and the TA converts between asynchronous and synchronous PPP. This conversion is specified in RFC 1662. In order to apply this scenario to the mobile case, an asynchronous access structure between the MS and the IWF can be used, and an asynchronous to synchronous conversion, as specified in RFC 1662, must then be done at the IWF. Alternatively, if a synchronous access structure is to be used, the TAF in the MS must support the synchronous PPP. None of these alternatives are covered by the GSM specifications. Given the advantages of UDI and RDI over modem connections (faster set-up speed, higher bit rates, lower bit error rates), this must be seen as item for improvement of the specifications.

The situation can be amended if the IWF converts between asynchronous and synchronous HDLC. The main difference between the two protocols is how data transparency is handled. In asynchronous HDLC, flags and control characters are escaped, in synchronous HDLC bit stuffing is applied.

The terminal on the mobile side would access this new bearer service in exactly the same way as if a modem connection were used on the fixed network side. In the GSM network, an asynchronous NT bearer is used, and in the ISDN network, X.31 flag stuffing is used on a UDI or RDI connection. The mobile equipment will have to signal that a UDI/RDI is to be used on the fixed network, which is the only impact on the mobile equipment.

No further standardisation is needed in order to specify the conversion between synchronous or asynchronous HDLC since this follows from the ISO 3309 standard and the PPP RFCs 1661 and 1662. However, the service needs to be signalled, and this needs to be added in the GSM specifications. 

3.x.4

Service Aspects

The ASHDLC will be a new service in GSM and UMTS due to the required conversion in the IWF. However, it uses already existing bearers, namely asynchronous NT on the mobile side and X.31 flag stuffing on the fixed network side. 

3.x.5

MMI-Aspects

3.x.6

Charging Aspects

None.

3.x.7

Security Aspects

None.

3.x.8

Impacts

Affects:
USIM
ME
NW
Others

Yes

X
X


No 
X




Don't know 





<supplementary text> -- optional

3.x.9

Expected Output and Timescales (to be updated at each plenary) 

New specifications

Spec No.
Title
Prime rsp. STC
2ndary rsp. STC(s)
presented for information at SMG#
approved at SMG#
Comments

















Affected existing specifications

Spec No.
CR
Subject
Approved at SMG#
Comments

02.02





03.10





07.01





09.07





< optional supplementary text, e.g. other documents to be produced >

3.x.10

Work item rapporteurs

Ericsson

3.x.11

Work item leadership

Ericsson

3.x.12

Supporting companies

Ericsson <others still required>

3.x.13
Others

<text> -- optional
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Overview of PIAFS

		PIAFS: PHS Internet Access Forum Standard

		PIAFS is a CS type of data protocol using PHS and specified by ARIB.

		PHS: Personal Handy phone System

		PHS is similar to DECT.















Abstract of PHS
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Feature of L2

		Selective repeat type of retransmission

		Flow control

		Data compression(V.42bis)

		Initial negotiation of parameters such as Round Trip Delay

		Frame length is 640[bits]

		Maximum throughput is 29.2[kbps]









Usage
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Reason for supporting

PIAFS in UMTS

		Connection between PHS-MS and UMTS-UE; PHS and PIAFS is popular in Japan. 

		Connection between UMTS-UE and existing TA for PIAFS; TA for PIAFS is also popular in Japan. 

		Number of PHS user now reaches 5780000. About 10[%] of PHS user uses PIAFS.









Assumed treatment of

PIAFS in UMTS CN





U-Plane

NT service is applied. Configuration of IWF is similar to other NT type of IWF. See following figure. L1 for UDI performs rate adaptation based on V.110.

C-Plane

Some identifier that can identify IWF for PIAFS is needed.
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Title: 
Proposed Work Item description for the support of PIAFS in UMTS

Source: 
NTT DoCoMo, NEC


Purpose:
For decision
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 Reflecting to the liaison statement (N3-99083: Liaison Statement regarding CS bearer services) from S1, the N3 has reviewed the overview of PIAFS in the CN3 #4 meeting in Abiko and concluded that PIAFS service is feasible to the UMTS. The following is a part of copy of the N3-99083.


------ Copy ------


S1 current understanding is that interworking as specified at 02.02 contains needed scenarios for release '99. Both Asynchronous and Synchronous access modes shall be supported (when suitable) for:  


· 3.1kHz Audio modems up to V.90 (0.3kbit/s-56kbit/s)


· V.110 UDI (0.3kbit/s-56kbit/s)


· X.31 flag stuffing UDI (2.4 kbit/s-56kbit/s)


· V.120 (1.2kbit/s-56kbit/s)


· Bit Transparent Mode (56kbit/s and 64kbit/s). 


S1 asks N3 to study feasibility to include PIAFS interworking support for release '99. 


------ End of copy ------


x

Support of PIAFS in UMTS

x.1

TSG Project



UMTS Radio Access





GSM Radio Access



X

GSM-UMTS Core Network



X

UMTS Services



x.2

Linked Work Items


Work Item Description for Circuit Switched Bearers in UMTS

x.3

Justification


 Currently, The PIAFS service is well known as the data communication system serviced by the PHS in Japan. This service needs to be continuously serviced by the UMTS system because of the following reasons.

· Connection between PHS-MS and UMTS-UE is required. 


· Connection between UMTS-UE and existing TA (Terminal Adapter) for PIAFS is required. (TA for PIAFS is also popular in Japan.)

x.4

Service Aspects


The PIAFS service is a CS type of data protocol specified by ARIB and has been serviced by the PHS system in Japan. 

Currently, the number of PHS users reaches 5780000 and approximately 10[%] of PHS users use PIAFS.

Acronyms:


· ARIB: 
Association of Radio Industries and Businesses

· PHS:

Personal Handy phone System. (PHS is similar to DECT system.)



· PIAFS: 
PHS Internet Access Forum Standard


x.4.1

Configuration




[image: image4.emf] About100[m]


MS


CS


1.9[GHz] Band


4ch TDMA-TDD




x.4.2

Features of L2


· Selective repeat type of retransmission


· Flow control


· Data compression(V.42bis)


· Initial negotiation of parameters such as Round Trip Delay


· 29.2[kbps] mode and 58.4[kbps] mode will be provided.

x.4.3

Connection model
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x.4.4

Assumed treatment for PIAFS in UMTS-CN


· U-Plane


NT service is applied. Configuration of IWF is similar to other NT type of IWF. See following figure. L1 for UDI performs rate adaptation based on V.110.




· C-Plane


Some identifier that can identify IWF for PIAFS is needed.


x.5

MMI Aspects


None


x.6

Charging Aspects


None


x.7

Security Aspects


None


x.8

Impacts


Affects:

USIM

ME

NW

Others



Yes



X

X





No

X









Don't know











x.9

Expected Output and Time scales 

Approval of WI


TSG-CN               (September 99)


Start of Report


TSG-CN-WG3     (September 99)


Scope and first draft

TSG-CN-WG3     (September 99)


Approval of deliverable by TSG
TSG-CN               (December 99)


x.10

 Work Item rapporteurs


NEC

x.11

Supporting Companies


NTT DoCoMo, Fujitsu, Lucent, NEC


x.12

Responsible STC(s)


Primary Responsibility

TSG-CN WG3


Secondary Responsibility 
TSG-CN WG1


x.13

Others
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(This figure does not include the UMTS-MS – PHS-MS connection.)
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(This figure illustrates UMTS-MS – TA connection)
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