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1
Introduction 

During the joint meeting between RAN WG2/WG3 and SA5 SWGD about the Rel-6 Trace enhancement, Nokia presented its view in [R3-030215/R2-030181], but all contributions for the joint meeting were noted without decision on the way forward for Trace enhancement in RAN. 

During TSG-RAN#19, no consensus about the scope of a RAN Subscriber&Equipment trace WI was reached.

Nokia, Lucent and Siemens submitted one contribution in [R3-030408] to RAN3#35 to discuss and clarify why from RAN3 and UTRAN perspective the Network Management Based Activation (NMBA) is neither needed nor beneficial. However as the RAN3#35 meeting was cancelled, neither discussion nor any debate happened.

Nortel Networks, Ericsson, Motorola, TeliaSonera, Vodafone Group and Telefonica prepared for RAN3#36 a contribution in [R3-030716] to reply to [R3-030408] and justify the need of the NMBA in UTRAN.

The intention of this present contribution is first to clarify the main concerns of Nokia, Lucent and Siemens related to the SA5 requirement to support the NMBA in UTRAN and second give the main requirements for a possible and hopefully compromise that will allow RAN3 to give guidance to SA5 and TSG-RAN about the suitable RAN Subscriber&Equipment trace WI.

2
Discussion

2.1
The availability of IMEI in RNC to support the IMEI-based NMBA

Unlike the IMSI, which is carried to RNC in RANAP COMMON ID message, there is no current mean in a not transparent manner to send the IMEI to RNC for a given UE. In order to support IMEI-based NMBA in UTRAN, the current interpretation of SA5 requirement has been that the availability of IMEI in RNC should be enhanced so that a direct NMBA for a given IMEI or several could be handled by the RNC and the Trace started for those corresponding mobiles. One technically possible and straightforward solution could be that the IMEI is provided to the RNC utilising the Iu signalling connection after IMSI authentication and IMEI verification. However this means that the IMEI shall be sent for every Iu connection in order to enable the RNC to be aware of the particular IMEIs that should be traced and that were received in the NMBA from the RNC Element Manager. It should be noted that the data amount which trace will generate from one traced UE connection (referred to detailed trace data concept) is huge and therefore the number of simultaneously traced UEs is only a few compared to all signalling connections supported by RNC, e.g. during the busy hour. Thus, providing the IMEI for each signalling connection established in RNC, in order to support Tracing for few UEs in case of network management based activation, is considered an overkill from the system viewpoint.

Indeed this requires the CN to collect the IMEI, either already known in VLR or to be requested to UE, for every new Iu connection and sends it to RNC. RNC needs next to check the IMEI sent for every Iu connection in order to know if a trace shall be started for that UE or not based on the very few IMEIs that were received in the NMBA from the RNC Element Manager.

Considering some previous attempts to link this issue with the Rel-5 Early UE handling issue, corresponding concerns have been expressed that the two issues shall remain independent and therefore  even if the transfer of IMEI to RNC for all Iu connection is one alternative proposal for the Rel-5 Early UE handling issue that is anyway not yet chosen nor approved, it cannot be the suitable solution for Rel-6 support of IMEI-based NMBA in UTRAN, based on the explanations above.

2.2
IMSI check of all Iu connections for RNC upon NMBA

In case of IMSI-based NMBA to RNC, the same concern as for IMEI-based exist for the RNC. Indeed RNC will receive from its Element manager a NMBA with few IMSIs to be traced but will still have to check the IMSI number received from every RANAP: COMMON ID message against those few IMSIs to be traced. The checking must be done for all signalling connections even if the trace is not set to active set from NMS via NE Management Interface for that specific subscriber. 

2.2
Use case for NMBA in UTRAN

For all use cases discussed by SA5 and described in the Informative (thus not exhaustive) Annex B of TS 32.421, the Signalling Based Activation (SBA) method provides similar if not always better efficiency to enable the expected trace of Subscriber or Equipment.

The sole use case, not defined in annex though, for which the management-based activation may be specifically intended to be used, is when tracing is needed in some specific and limited geographical area e.g. cells. Indeed in SA5 and RAN3 the following explanations have been claimed to justify the clear need of NMBA in UTRAN related to this particular use case:

· As CN shall not be aware of UTRAN configuration, an optimised SBA can only enable a UE tracing at RNC/LA level and so there is no current mean for the OMC/NMS on CN side to activate Trace in for example one RNC only for a specific geographical area i.e. few cells.

· The sole mean for SBA to provide the expected Trace record for the specific geographical area is to cover a bigger area i.e. one RNC, but the size of trace records and the processing load generated will be much bigger than what is really needed to trace only few cells and not all the RNC area. And consequently, the bigger RNCs are in a network, the bigger this concern is.

However, unlike stated above, it should be noted that the SBA can also enable UE tracing for smaller geographical area than the area under one RNC, as shown in the figure below.
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The figure above explains how we can use signalling based trace activation to support mobile tracing in limited geographical area.

Step1: Activate trace to CN. Including a list of RNC IDs and a list of Cell IDs. CN does not need to be aware which geographical area a RNC is controlling. The list of Cell IDs can be for instance a CN transparent container so that CN only have to forward this UTRAN specific information coming from the NMS.

Step2: CN send CN Invoke Trace to corresponding RNCs as normal, but with the UTRAN specific information container included. 

Step3: RNC makes the decision whether the listed cells or area are under its control.

Step4: If yes, then RNC activate trace only for the requested area.

Step5, if no, then RNC ignore the CN Invoke Trace message.

Even if this mechanism has also its own FFS and open issue, it shows at least that it is technically possible with the SBA to support UE tracing in specific and limited geographical area in the same manner as NMBA can achieve it.

The sole remaining valid argument in favor of UTRAN support of NMBA in the case of UE tracing in specific and limited geographical area, is the one mentioned in [R3-030716] as follows:

"From an operator's point of view, it allows RAN teams of an operator to test part of the RAN without any interaction with the CN teams. In that respect, it presents operational advantages for an operator. "

It should be reminded finally that in the Trace requirements spec TS 32.421 (Trace Concepts and Requirements, v6.1.0) there is not yet any requirement for tracing a limited geographical area (cell or a group of cells). Trace is defined with Trace Scope and Trace Depth. Trace Scope defines the NEs and interfaces to be traced. RNC is in the list of NEs to be traced, Node B is not.

3
Summary:

Nokia, Lucent and Siemens are willing as a compromise to support the creation of a WI under TSG-RAN for Subscriber & Equipment Trace enhancement with the scope and objective that address the following points:

- If the IMEI shall be made available over Iu to RNC, then IMEI shall only be provided for those UEs that are requested to be traced.

- The support for NMBA in UTRAN can be studied within the RAN3 WI to enable specifically the UE tracing in limited geographical area if this use case is recognized and approved in SA5. In addition if this use case is recognized and approved in SA5, both NMBA and SBA methods shall be considered in order to fulfil it within the RAN3 WI.

-------------------
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