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1. Introduction
This contribution is submitted to CT, RAN and SA for information as well as to RAN4 and GERAN/GERAN1 for discussion. 
In 3GPP there are, at present, two subjects on the agenda where a relation between theses two is not immediately obvious. One subject, Home NodeB/eNodeB, is studied under the aegis of RAN4. In this paper the general term Home Base Station, or in short Home BS is used. The other subject, Direct Mode Operation of GSM Terminals, in this paper referred to as DMO, is planned to be studied under the aegis of GERAN1. 
From a high level perspective there are no reasons why to exclude Home BS from GSM or why to exclude DMO from UMTS or from LTE. Therefore the general considerations should be valid for all 3GPP technologies.
It should be noted that DMO will not to be operated between two equal terminals, as the title may suggest. In principle, the two “terminals” can be considered as “master” and “slave”, where the “master” terminal plays the role, in GSM terms, of a mobile BS creating the cell for intra cell calls. From a system architecture point of view the DMO master is nothing else but a Home BS incorporating in the same box the necessary terminal functions and managing intra cell calls. Only the primary application differs between the DMO and the Home BS approaches like the two sides of the same coin. DMO equipment could be used at home, and Home BS allowing intra cell calls could be used in the field as Quasi DMO as pointed out already in [1].
Even if the two DMO terminals are of equal design, when communicating one of them will work as master and the other one will work as slave and vice versa.

With reference to the two TDocs in [1] and [2], this paper tries to highlight common aspects regarding the important regulatory achievement “Global Circulation of Terminals”. As a result it should be concluded that 
· the conditions under which Home BS and DMO master terminals may operate – both being “cell creating devices” – should be the same, and
· DMO slave-only terminals should be as any other 3GPP terminals which do not require special attention given that their specification meets the basic principles for 3GPP terminals.
Although there are further common aspects for DMO and Home BS, e.g. how to handle Lawful Interception, this contribution concentrates on the global circulation aspect since it makes it obvious how close system and radio aspects, e.g. harmful interference in territories of other frequency assignments, are interrelated. 
2. Background
As already pointed out in references [1] and [2], Global Circulation is made possible by regulation due to the fact that the danger of interference by terminals to foreign networks is most unlikely. It is most unlikely since GSM, PHS, UMTS etc. terminals conforming to the appropriate ITU‑R Recommendation [3] follow the so-called “receive before transmit” principle, i.e. a terminal will transmit a signal on the radio path only after it has received a network signal from a fixed base station which is relevant for its own technical capabilities.

With the introduction of Home BS and DMO master “terminals” accommodated in small boxes the condition that BS equipment works at fixed locations only is not absolutely assured any more. 
Average users of radio equipment, as a matter of principle, are non-experts in radio telecommunications. One has to accept that users will physically carry and operate Home BS and DMO master terminals at any place they like. This implies, in turn, that normal 3GPP terminals, although observing the “receive before transmit” principle, will be able to work anywhere where a Home BS or a DMO master terminal may be in operation irrespectively of the local frequency assignments.
If this scenario will not be avoided, the “receive before transmit” principle for terminals in [3] will become meaningless and will endanger or destroy the regulatory framework of Global Circulation of mobile terminals.
3. Discussion
The above background – including the “receive before transmit” principle for terminals – requires a mechanism for Home BSs and DMO master terminals which makes sure that radio operation of such equipment is limited to territories where their technical capabilities apply and where operation under an appropriate licence of a network operator is assured at any time. 

Since the goal to be achieved is the same, and since the environment for the two applications is similar, there seems to be no reason why the requirements should be different. For this reason the following discussion applies equally to cell creating devices, i.e. Home BSs and DMO master terminals.

Required for both the applications are
· the knowledge by the cell creating device of its current geographical position at any time,
· a mechanism or a set of mechanisms (GNSS, DSL, Internet, TDOA etc.) to feed the geographical position information into the device (subsets of mechanisms may differ between Home BS and DMO),

· the knowledge by the cell creating device of the geographical area within which it may create a cell, i.e. it may transmit on the radio path under the licence of an operator or operators,
· the knowledge by the cell creating device of the current distance from the edge of the permitted geographical area.
· a rule or rules for the activation of the cell creating device which take account of  unavoidable interruptions of the continuous delivery of the position information and that take also account of the distances to the edge of the permitted geographical area (e.g. for timing),
· and probably additional requirements not yet identified.

From a European perspective it should be noted that, as described in more detail in [1] and [2], there is a good chance for Home BSs and DMO master terminals to be qualified for Class 1 equipment according to the R&TTE directive [4] if the requirements above are observed. Class 1 equipment [5] is defined as “radio equipment which can be placed on the market and put into service without restrictions” in the EEA [6]. Similar regulations may exist in other regions of the world too.
Although ITU‑R Recommendation M.1579 [3] allows also for other methods with which the same goal as with the “receive before transmit” principle for terminals can be achieved, one has to consider, however:
· 3GPP terminals following the “receive before transmit” principle exist in high number today, and
· as far as understood, other satisfactory methods are not identified yet. 
All these considerations result in the implication for radio cell creating devices: The requirements detailed above need to be observed for further specification.
It is suggested to study both the matters, Home BS and DMO, in close co-operation between the leading bodies RAN4 and GERAN1 in order to avoid different solutions for the same objectives of the two applications. However, not all the requirements fall entirely into the terms of reference of  the two Working Groups. It is therefore proposed to liaise in a co-ordinated manner with other 3GPP Working Groups as appropriate.
Regarding the latter aspect RAN4 has already liaised with SA1, SA2 and SA3 on working assumptions with respect to localisation and authorisation for the operation, i.e. the permission to transmit, of Home NodeB/eNodeB [7]. An initial reply LS received is referenced in [8]. Further reply LSs are expected to RAN4#45, Jeju, Korea, 05-09.11.2007.
4. Conclusions
It can be concluded:

· Due to the small sizes of Home BS and DMO master terminals they will physically be under the control of the users.
· Average users need to be considered as unskilled in terms of expertise in radio telecommunications.
· Home BS and DMO master terminals shall be specified in a way to avoid harmful radio interference outside geographical areas they are designed for.
· Home BS and DMO master terminals shall only operate under the licence of network operators.
· The conditions for allowing operation of Home BSs and DMO master terminals as “cell creating devices” should be the same.
· DMO slave-only terminals should be treated as any other 3GPP terminals (being Class 1 according to European legislation [4][5]).
· The requirements should be studied in close co-operation with the leading bodies RAN4 for the study item Home NodeB/eNodeB and GERAN1 for the expected study item on GSM-DMO.
· The work item description of the up-coming study item on GSM-DMO should clearly take into account the conclusions of this contribution.
· RAN4 and GERAN1 should, in a co-ordinated manner, liaise with other 3GPP working groups as appropriate.

· Relevant reply LSs from SA working groups expected soon by RAN4, including [8], should be made available to GERAN1 in consideration of DMO.
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