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SDCCH Only Devices
1. Introduction

A liaison statement from GERAN3 to GERAN2 was sent in GP-101637 to identify whether SDCCH-only devices (not supporting TCH/F in signalling mode) can exist:
“During its last two meetings GERAN3 has been discussing the issue of modifying a number of existing TCs which test procedures are based on a speech or data connection (bearer TCH speech/data), to make them cater for MS that may not support any TCH speech/data bearer at all excluding GPRS only devices. Some M2M devices (e.g. SMS machine) may belong to that category (the term 'Signalling Only MS' was used at the WG3 discussions).”
This contribution discusses the issue and outlines the understanding of the sourcing company.
2. Discussion
As per 3GPP TS 44.003 §9.1 “Mandatory capabilities”, SDCCH is mandatory for all GERAN MS as shown below:

The following access capabilities are mandatory for all MSs.

- All MSs shall support the SDCCH.

- If a given service is supported by an MS on a TCH/H, this MS shall support this service on a TCH/F (but not necessarily vice versa).

- An MS supporting a service on TCH/F shall support the signalling only mode on TCH/F as well as the signalling modes associated with the TCH/F.

- An MS supporting a service on TCH/H shall support the signalling only mode on TCH/F as well as the signalling modes associated with the TCH/H

It is not explicit as to whether the support of signalling only mode on TCH/F is mandatory or not. However, it seems this specification is not up-to-date as it is not understandable why a (PS-only) GPRS-only MS would be mandated to support SDCCH.

3GPP TS 44.018 indicates that SDCCH only MS are possible in a single occurrence, in Table 9.1.8.2 which specifies the cause value the MS shall use in a CHANNEL REQUEST message to respond to paging, as a function of its capabilities. Problematic cause values are highlighted in orange:

	MS Capability
Paging Indication
(note 3)
	Full rate only
	Dual rate (note 5)
	SDCCH only

	Any channel
	100xxxxx
	100xxxxx
	100xxxxx

	SDCCH
	0001xxxx
	0001xxxx
	0001xxxx

	TCH/F
	100xxxxx
	0010xxxx
	0001xxxx

	TCH/H or TCH/F
	100xxxxx
	0011xxxx
	0001xxxx


NOTE 3: The Paging Indication is provided by the Channel Needed IE (or the Channel Needed field) associated with the page which triggered the sending of the CHANNEL REQUEST message.
The CHANNEL REQUEST message is defined as follows where problematic cause values are highlighted in orange. The red highlight is an editorial error introduced when 04.18 was adapted to the 3GPP specifications’ template –it should refer to Note 1.

	MS codes According to Establishment cause:

	bits
8 .... 1

	101xxxxx
	Emergency call

	110xxxxx
	Call re-establishment; TCH/F was in use, or TCH/H was in use but the network does not set NECI bit to 1

	011010xx
	Call re-establishment; TCH/H was in use and the 
network sets NECI bit to 1 

	011011xx
	Call re-establishment; TCH/H + TCH/H was in use and the network sets NECI bit to 1

	100xxxxx
0010xxxx
0011xxxx
0001xxxx
	Answer to paging 

See Table 9.1.8.2.

	111xxxxx
	Originating call and TCH/F is needed, or originating call and the network does not set NECI bit to 1, or procedures that can be completed with a SDCCH and the network does not set NECI bit to 1. note

	0100xxxx
	Originating speech call from dual‑rate mobile station when TCH/H is sufficient and supported by the MS for speech calls and the network sets NECI bit to 1. See note 5

	0101xxxx
	Originating data call from dual‑rate mobile station when TCH/H
is sufficient and supported by the MS for data calls and the network sets NECI bit to 1. See note 5

	000xxxxx
	Location updating and the network does not set NECI bit to 1

	0000xxxx
	Location updating and the network sets NECI bit to 1

	0001xxxx
	Other procedures which can be completed with an SDCCH and the network sets NECI bit to 1.
See note 1

	011110xx
01111x0x
01111xx0
	One phase packet access with request for single timeslot uplink transmission; one PDCH is needed.

	01110xxx
	Single block packet access; one block period on a PDCH is needed for two phase packet access or other RR signalling purpose.

	01100111
	LMU establishment, see note 2

	01100xx0
	Single block MBMS access; one block period on a PDCH is needed for transfer of MBMS SERVICE REQUEST message.

	01100x01
01100011
	Reserved for future use

note 2a

	01111111
	Reserved, see note 2b


NOTE 1: Examples of these procedures are: IMSI detach, Short Message Service (SMS), Supplementary Service management, Location Services, sending of application-specific data.

NOTE 2: If such messages are received by a network, an SDCCH shall be allocated.

NOTE 2a: If such messages are received by a network, an SDCCH may be allocated.

NOTE 2b: This value shall not be used by the mobile station on RACH. If such message is received by the network, it may be ignored. The value is used by the network to answer to a 11 bits EGPRS Packet Channel request.
The network response to a CHANNEL REQUEST (be it a response to paging or not) and the mobile station behaviour are defined as follows in 3GPP TS 44.018 §3.3.1.1.3:

The network may allocate a dedicated channel to the mobile station by sending an IMMEDIATE ASSIGNMENT message or IMMEDIATE ASSIGNMENT EXTENDED message in unacknowledged mode on the same CCCH timeslot on which it has received the CHANNEL REQUEST. There is no further restriction on what part of the downlink CCCH an IMMEDIATE ASSIGNMENT message or IMMEDIATE ASSIGNMENT EXTENDED message can be sent. The type of channel allocated (SDCCH or TCH; the channel mode shall be set to signalling only) is a network operator decision. Timer T3101 is then started on the network side.
[…]

On receipt of an IMMEDIATE ASSIGNMENT or IMMEDIATE ASSIGNMENT EXTENDED message corresponding to one of its 3 last CHANNEL REQUEST messages, the mobile station stops T3126 (if running), stops sending CHANNEL REQUEST messages, switches to the assigned channels, sets the channel mode to signalling only and activates the assigned channels. It then establishes the main signalling link with an SABM containing an information field (see sub-clause 3.1.5).
The corresponding abnormal cases in §3.3.1.1.5 do not specify anything pertaining to the type of channel allocated, but in fact only refer to the satisfactory definition of a channel (irrespective of its type), whether it is on a proper frequency band or not and whether the main signalling link establishment fails on the assigned channel. This indicates that the network can expect a mobile station to support TCH/F in signalling mode, even for mobile stations that are SDCCH only i.e. that do not support any other service on TCH.

If the information available in the mobile station, after the reception of an IMMEDIATE ASSIGNMENT message does not satisfactorily define a channel, an RR connection establishment failure has occurred.
Based on the above, and also according to our understanding, SDCCH-only Mobile Stations that do not support TCH/F in signalling mode are not allowed. The behaviour of such mobile station is unspecified. 3GPP TS 44.003 and 3GPP TS 44.018 should be clarified to reflect this. The definition of test cases to accommodate such mobile station should be avoided. 

3. Conclusions

The sourcing company believe that based on the current specifications (procedural description in 3GPP TS 44.018) SDCCH-only Mobile Stations that do not support TCH/F in signalling mode are not allowed, despite ambiguous statements in 3GPP TS 44.003 and 3GPP TS 44.018. The behaviour of such mobile station is unspecified. 3GPP TS 44.003 and 3GPP TS 44.018 should be clarified to reflect this in order to remove all ambiguities on this matter. The definition of test cases to accommodate such mobile station should be avoided. Moreover it should be guaranteed that these mobile stations cannot pass certification.

It is proposed that should GERAN2 endorse the views of this paper, it be attached to a response LS to GERAN3.[image: image1.png]
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