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1         Decision/action requested

Agree to introduce the proposed changes of [4], [5], [6], [7] into TS 32.442 and TS 32.446
2 References

[1]
S5-112123
CR R10 32.442 Add areascope parameter as a MDT configuration, Huawei, Ericsson, SA5#77

[2]
S5-112429
CR R10 32.442 Correction to AreaScope parameter in MDT job configuration, Ericsson, SA5#78
[3]
S5-112451
Enhance TRSR uniqueness mechanism in management based MDT, Huawei, SA5#78
[4]
S5-112958
CR R10 32.442 Correction to AreaScope parameter in MDT job configuration, Ericsson, SA5#79

[5]
S5-112959
CR R10 32.446 Correction of IRP reference, Ericsson, SA5#79

[6]
S5-112961
CR R11 32.442 Correction to AreaScope parameter in MDT job configuration, Ericsson, SA5#79

[7]
S5-112962
CR R11 32.446 Correction of IRP reference, Ericsson, SA5#79
3 Introduction

At the SA5#77 meeting corrections have been made [1] in the use and semantics of the previously introduced mdtAreaScope trace attribute in order to avoid duplication of TRSR’s when multiple cells are selected in the area scope. To resolve the ambiguity problem the restriction that mdtAreaScope attribute can carry only one cell in case of area based MDT has been introduced. This condition, however, introduces unnecessary restriction in the use of are based MDT for logged MDT measurements. Moreover, it introduces different semantics of the mdtAreaScope and traceTarget attributes depending on whether the trace is subscription based or area based, also deviating from the legacy semantics of the traceTarget attribute.

At the last SA5#78 meeting two different proposals [2], [3] were submitted to overcome the above problem but the decision has been postponed to next meeting.

In this contribution we evaluate the existing alternatives and propose a solution that is inline with the current semantics of trace attributes and introduces the least changes to the current specifications. The CRs in [4], [5], [6] and [7] introduce the necessary changes into TS 32.442 and TS 32.446.

4 Discussion 

4.1 Current use of attributes
According to the current definitions of the mdtAreaScope and traceTarget attributes, their use would be the following in the different MDT scenarios.

- Subscription based & immediate MDT:

traceTarget = IMSI/IMEI

mdtAreaScope =  list of cell(s) or TA/RA/LA

- Subscription based & logged MDT:

traceTarget = IMSI/IMEI 

mdtAreaScope = list of cell(s) or TA/RA/LA

- Area based & immediate MDT:

traceTarget = not present

mdtAreaScope = one cell

- Area based & logged MDT:

traceTarget = not present

mdtAreaScope = one cell

The major limitation with the above solution arises in case of area based logged MDT, where one configuration can include only one single cell. This means that the UE will receive only one cell in the logged MDT measurement configuration and will execute the measurements only in the cell where it has received the configuration. That is, even if the UE in idle mode moves into cells that are part of the intended MDT measurement area, there will be no measurements collected. The UE would need to go to active mode at each cell change and receive the new configuration. This is, however, unrealistic to assume for a UE in idle mode. As a consequence, many potential logged MDT measurement samples will be lost because of inflexible configuration. Note also that in this way, the capabilities of logged MDT measurement collection will be different for area based and subscription based MDT.

Another aspect is the use of the traceTarget attribute, which should not be present in case of area based MDT. However, in the legacy trace use case, the traceTarget attribute is present also in management based trace (i.e., cell trace) and it includes one single cell to which the trace shall be executed. In the current management based MDT configuration, however, the cell to which the MDT trace shall be applied needs to be obtained from the mdtAreaScope attribute. This means that the IRPAgent needs to obtain this information from different attributes depending on trace type and logged or immediate MDT, which means additional complexity for the IRPAgent and also for the IRPManager.

4.2 Proposed use of attributes

To overcome the above problems, the following use of these attributes is proposed (the changes as compared to the current use are highlighted in bold typing).
- Subscription based & immediate MDT:

traceTarget = IMSI/IMEI

mdtAreaScope =  list of cell(s) or TA/RA/LA

- Subscription based & logged MDT:

traceTarget = IMSI/IMEI 

mdtAreaScope = list of cell(s) or TA/RA/LA

- Area based & immediate MDT:

traceTarget = one cell 

mdtAreaScope = one cell (or not present)
- Area based & logged MDT:

traceTarget = one cell
mdtAreaScope = list of cell(s) or TA/RA/LA
The most important difference is in case of area based logged MDT where the mdtAreaScope attribute has been extended to include a list of cells or TA/RA/LA and at the same time the traceTarget attribute is used to designate the cell to which the MDT cell trace configuration shall be applied. This allows activating a dedicated trace session with a separate trace reference for each involved cell where the traceTarget designates the cell to which the trace session should be applied. Activating a dedicated trace session for each involved cell corresponds to the legacy way of using cell trace and avoids TRSR ambiguity problems. In this solution, it becomes possible to configure the entire MDT measurement area in the trace session and thereby the continued collection of logged measurements from idle UEs can be ensured as long as they move within the MDT area.

Also in case of area based immediate MDT it is proposed to use the traceTarget to designate the cell to which the MDT cell trace shall be applied in order to have the same semantics of traceTarget attribute over all possible configurations. In this case the mdtAreaScope parameter may even be omitted as it can include only the same single cell as in the traceTarget attribute and thereby it is redundant.

The main advantages of this solution are as follows.

· The existing legacy use and definition of the traceTarget attribute are preserved, i.e., as used in the legacy cell trace.

· The solution introduces only minor modification to the already agreed MDT trace attributes.

· The solution has no impacts on other parts of the system, e.g., no impacts on RAN2 and RAN3 specifications.

4.3 Evaluation of other alternative

In [3] it has been proposed to extend the trace recording session reference with the cell ID and use the two together as a unique reference. The use of trace attributes in this case is summarized in the list below. The most important difference is the modified use of TRSR in case of area based logged MDT. (It is unclear if the same way of using TRSR would be used for area based immediate MDT as well.)
- Subscription based & immediate MDT:

traceTarget = IMSI/IMEI

mdtAreaScope =  list of cell(s) or TA/RA/LA

- Subscription based & logged MDT:

traceTarget = IMSI/IMEI 

mdtAreaScope = list of cell(s) or TA/RA/LA

- Area based & immediate MDT:

traceTarget = not present

mdtAreaScope = one cell

- Area based & logged MDT:

traceTarget = not present

TRSR = TRSR + cellID

mdtAreaScope = list of cell(s) or TA/RA/LA
Although the above extension of TRSR with the cell ID can solve the TRSR uniqueness problem, it has a number of drawbacks. 

· An important drawback of this solution is that it changes the semantics of trace attributes, which is not consistent with the current way of use and definition of these attributes, i.e., TRSR and traceTarget. For example, TRSR is defined in TS 32.421 as being a unique identifier of a trace recording session within a trace session. That is, if the above solution is accepted, it would require modifications in already established definitions and requirements.

Similarly, the traceTarget attribute is not used in the same consistent way is in case of legacy cell trace.

· The solution has impacts in all parts of the system, impacting the Uu interface, the S1 interface, MME, eNodeB and IRPManager functionalities and implementations. For example, it would be needed to send cellID to the UE as part of the trace configuration and similarly the cellID would need to be sent to MME in CELL TRAFFIC TRACE message. 

Altogether this solution would have impacts on RAN2, RAN3 specifications in addition to the extensive impacts across multiple SA5 specifications.

· There would be two different ways of trace identification, one with cell ID (i.e., area based MDT trace) and one without cell ID (i.e., subscription based MDT and all the legacy network traces).

· It is unclear what type of cellID is meant to be used for the identification. Since the physical cellID is not unique, it can only be the global cellID, which is more than 6 bytes long and includes PLMN identity as well. Note that trace reference also includes MCC and MNC, which are part of PLMN identity, i.e., included in cellID. This means that the same fields would be duplicated in a combined TR+TRSR+cellID identifier.

5 Proposal

In order to ensure the same capabilities of logged MDT measurement collection both for subscription based and area based logged MDT and to ensure uniqueness of trace session identification with minimal changes in existing specifications, it is proposed to accept the above modifications (Section 4.2) in traceTarget and mdtAreaScope attribute definitions and implement the changes in TS 32.442 and TS 32.446 according to the CRs in [4], [5], [6] and [7].
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