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Discussion and decision
1 Introduction

This contribution discusses a number of issues relevant for capturing the RAN2 agreements on REL-11 MDT enhancements in RRC. In particular, it discusses how to signal the MDT PLMNs (proposal is to use a bitmap), as well as further details regarding the continuation of measurement logging and RLF reporting across PLMNs. Furthermore, the contribution discusses how to handle the connection establishment failure (proposal is to use RLF reporting like mechanism). Finally, the contribution discusses how to signal the request from E-UTRAN to activate GNSS (proposal is to introduce a field in otherConfig).

A corresponding CR to 36.331 is provided in [4].

2 Discussion

2.1 Continuation of measurement logging across PLMNs
In our understanding, the following RAN2 agreements should be captured in 36.331:

1.
AS signalling is extended to cover configuration of a list of PLMNs in which the UE performs logging, provides status indications and accepts retrieval requests. The list of PLMNs concerns a subset of the {RPLMN, EPLMN}
2.
The list of TAs within the area scope is extended to support logging in TAs of different PLMNs
Signalling of MDT PLMNs
It is however still FFS how to signal the list of MDT PLMNs to the UE i.e. whether to signal a bitmap or the full list of PLMN identities, the size of this list. Some considerations:

· 
A bitmap can only be used if the ePLMN list stored by the UE is aligned with the ePLMN information stored by E-UTRAN. We assume that, on the S1 interface, the MDP PLMN list will be added to the initial context, the handover request and the DL NAS transport messages. It should then be possible to ensure that upon a change of EPLMN list both the UE and E-UTRAN are updated simultaneously. Only in exceptional cases (e.g. failure to transfer TA accept on Uu) there might be a temporary mismatch. We think that the occurance of errors due to this should be very rare.

· 
A bitmap introduces less overhead: 15b (corresponding with the max. size of the EPLMN list)
As there seem to be clear benefits and no real problems, our proposal is as follows:

Proposal 1
E-UTRAN configures the MDT PLMNs by means of a bitset, relative to the EPLMN list received last by the UE). The UE stores the corresponding PLMN identities.
Area configuration, adding PLMNs for TAC list
In REL-10 the areaConfiguration either concerns a list of up to 32 global cell identities or a list of up to 8 TA codes. Given that for each cell the PLMN is included in REL-10, for simplicity we propose to do the same for the list of TA codes.
Proposal 2
The TA code list is extended by a list of up to 8 PLMN identities i.e. when specifying TA codes of different PLMNs E-UTRAN indicates the PLMN identity for each TA code (as for the cell list).

Behaviour of REL-11 UE connected to legacy networks
Our assumption is that a REL-11 UE not receiving the additional REL-11 extensions (MDT PLMN list, area scope) will continue to behave as defined in REL-9/ 10 i.e:

· 
Perform logging, provides status indications and accepts retrieval requests while the RPLMN is set to the RPLMN at configuration time (RPLMN@CT)

· 
When area scope is defined by means of a list of a list of TACs, it is currently not very clearly specified if the UE shall either:
a. 
Performs logging if the cell broadcasts a TAC from the configured list as well as the RPLMN @ CT
b. 
Performs logging if the cell broadcasts the TA code (i.e. no checking of the PLMNs broadcast by the cell). It should however be noted that the UE anyhow performs logging only while RPLMN= RPLMN @ CT)

We see no real need to tighten UE requirements and hence propose to leave the specification unchanged w.r.t. the checking of the area configuration.

Proposal 3
Do not tighten requirements regarding the UE behaviour on PLMN checking when REL-11 extensions are not received by the UE

2.2 Continuation of RLF (including handover failure) reporting across PLMNs:

In our understanding, the following RAN2 agreements should be captured in 36.331:

1.
The UE provides status indications and accepts retrieval requests if the RPLMN equals the set {RPLMN, EPLMNs} at failure time

The implementation of this agreement is rather straightforward i.e. upon detecting a failure (RLF, HO failure, connection establishment), the UE stores the RPLMN+ EPLMNs in a variable. The UE subsequently provides status indications and accepts retrieval requests if the RPLMN equals this set of PLMNs.

Note 1
Our understanding is that upon TA update, the UE considers the previous RPLMN valid until a new value is assigned upon TA Accept. Before the RPLMN is updated, it seems possible for the eNB to enquire the UE about availability of failure information (by initiating radio bearer reconfiguration) as well as to retrieve this information. This means that, both upon idle and connected mode mobility, a badly performing eNB could retrieve even though the performs the PLMN verification

Note 2
In our understanding, the EPLMN list stored by the UE includes the RPLMN (affect details of the proposed specification text)
Behaviour of REL-11 UE connected to legacy networks

A REL-11 UE behaves somewhat differently from a REL-9/ 10 UE i.e. it also provides status indications and accepts retrieval requests if the RPLMN equals an EPLMN @ CT. Avoiding that the UE applies this modified behaviour when connected to legacy networks would require signalling i.e. a means for the network to indicate that the modified behaviour is allowed. There seems to be some impact on the network seems i.e. it receives status indications for a failure the UE experienced in another, and may subsequently initiate retrieval for such other PLMNs. Although the RLF report does not always include the PLMN identity of the serving cell (in case of handover failure or RLF immediately following after handover), we assume that the carrier frequency should provide sufficient guidance whether or not the failure concerns another PLMN. Hence our proposal is as follows:

Proposal 4
A REL-11 UE performs the extended RLF reporting even when connected to a legacy eNB.
2.3 Introducing connection establishment failure reporting
In our understanding, the following RAN2 agreements should be captured in 36.331:

1.
Introduce MDT logging for RRC connection establishment failure

Which mechanism to use (RLF or measurement logging)

It is currently still FFS how to support the connection establishment failure information i.e. whether to extend the logged measurements or to introduce a mechanism similar to RLF reporting. RAN2 however agreed that there is no need for E-UTRAN to configure whether or not the UE shall perform the connection establishment failure reporting. There still seem to be two options:

a. 
RLF- alike: A mechanism similar to RLF information reporting is introduced i.e. upon detecting a failure all UEs are required to store the failure information. Subsequently the UE reports availability of the information, upon which the network can retrieve

b. 
Logged measurements alike: The measurement logging mechanism is extended i.e. upon detecting a failure the UEs configured to perform measurement logging store an additional entry in the variable used to store the logged measurement information. No changes are required to the procedures for reporting availability of information and for the retrieval procedures.
Although at first glance approach b. looks simpler, although we note that the serving cell measurements that are mandatory may not be applicable (as measurements are not yet configured). Moreover, assuming that only a small portion of the UEs will be configured to perform measurement logging, the main drawback of approach b. seems to be that only a small portion of the connection establishment failures will be logged. Hence out proposal is as follows:
Proposal 5
Support the reporting of connection establishment failure information in a manner similar as currently defined for RLF

The implementation of the RAN2 agreement is proposed to be done without any frills i.e. E-UTRAN does not provide any configuration, the UE does not provide information regarding failure cause, the UE does not provide any measurement information (as measurements e.g. L3 filtering is not configured), there is no timing information, there is no UE capability (as UE indicates availability, as for RLF). Note that the contents of the connection establishment failure indication is further discussed in a separate paper [2].
In which messages to add indication availability of failure information

Availability of RLF and logged measurement information is indicated in the RRCConnectionReconfigurationComplete, the RRCConnectionSetupComplete and the RRCConnectionReestablishmentComplete messages. In the previous it was commented that it seems sufficient to only include the availability indication in the RRCConnectionReconfigurationComplete message. Although it seems sufficient to only include the indication in the latter message, for consistence we propose to align with the existing indications.

Proposal 6
Add the availability indication for connection failure information to the same messages as done for RLF and logged measurements.

2.4 Enhancement of location information:

In our understanding, the following RAN2 agreements should be captured in 36.331:

1.
For immediate MDT the eNB can request the UE to make GNSS based location information available (use of SUPL is not prohibited)

2.
FFS if a UE capability for RX-TX time difference is needed to allow E-UTRAN to use E-CellID efficiently.
E-UTRAN request to activate GNSS for MDT
For individual measurements, E-UTRAN can configure the UE to include location information (by means of field includeLocationInfo within ReportConfigEUTRA). At first glance it may seem natural to add a field to the measurement configuration by which E-UTRAN can indicate that the UE should activate GNSS. However, while includeLocationInfo relates to specific measurements, activateGNSS is assumed to be a general request i.e. not related to a specific measurement or measurement object (although for now it only affects measurements with includeLocationInfo configured). There seem to be two options:
a. 
measConfig: include the field within measConfig i.e. at the same level as other general measurement parameters e.g. measGapConfig, s-Measure

b. 
otherConfig: include the field within otherConfig i.e. as used for other miscellanous configuration parameters e.g. proximity reporting

It should be noted that the 2nd option does not rule out the possibility to restrict usage of the activateGNSS i.e. it is still possible to specify that E-UTRAN only configures activateGNSS when at least one measurement with includeLocationInfo is configured. As the GNSS activation does not immediately affect existing measurements, we have a slight preference to specify it as part of the otherConfig. At the same time we prefer introducing a contstraint on E-UTRAN.

Proposal 7
Include activateGNSS within the otherConfig and specify that E-UTRAN only configures activateGNSS when at least one measurement with includeLocationInfo is configured

UE capability for RX-TX time difference

Our preference is to introduce a UE capability, as discussed in the separate paper [2].
3 Conclusion & recommendation
This contribution discusses a number of issues relevant for capturing the RAN2 agreements on REL-11 MDT enhancements in RRC. RAN2 is requested to conclude the following additional proposals:

Proposal 1
E-UTRAN configures the MDT PLMNs by means of a bitset, relative to the EPLMN list received last by the UE). The UE stores the corresponding PLMN identities.

Proposal 2
The TA code list is extended by a list of up to 8 PLMN identities i.e. when specifying TA codes of different PLMNs E-UTRAN indicates the PLMN identity for each TA code (as for the cell list).

Proposal 3
Do not tighten requirements regarding the UE behaviour on PLMN checking when REL-11 extensions are not received by the UE

Proposal 4
A REL-11 UE performs the extended RLF reporting even when connected to a legacy eNB.

Proposal 5
Support the reporting of connection establishment failure information in a manner similar as currently defined for RLF

Proposal 6
Add the availability indication for connection failure information to the same messages as done for RLF and logged measurements.

Proposal 7
Include activateGNSS within the otherConfig and specify that E-UTRAN only configures activateGNSS when at least one measurement with includeLocationInfo is configured

A corresponding CR to 36.331 is provided in [4].
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