TSG-RAN WG2#75     


 





R2-113861
22 – 26 August, 2011 
Athens, Greece
Title:
Applicability of ePLMN to MDT
Source: 

Alcatel-Lucent
Agenda Item:
4.2.1
Document for:
Discussion
1. Introduction

SA has kindly requested RAN2 and other WGs in their LS [1] to investigate the necessary changes, in Release 10 or 11, to MDT to make it also applicable in a context where Equivalent PLMN identities are applied within a single operator’s network and where the country as identified by the MCC of the RPLMN is the same as the country identified by the MCC in the IMSI.
This contribution analyses whether current MDT specifications supports roaming UE to/from ePLMN and if not, how to make ePLMN also applicable to MDT.
2. Discussion
2.1. Does MDT already support ePLMN?
Our understanding of ePLMN from CT1 spec [16] is that: UE stores a list of equivalent PLMN (provided/updated during LR or Attach). All PLMNs in this list, in all access technologies supported by the PLMN, are regarded as equivalent to each by the UE other for PLMN selection, cell selection/re-selection and handover by the UE. So the question is whether the UE will treat ePLMN as equivalent as the rPLMN for log/report MDT (i.e. it will log and report MDT in ePLMN coverage).
There are three procedures related to MDT to be analysed: Configuration/Logging, PLMN in which UE provides “logMeasAvailable”, and the PLMN in which UE reporting the logged measurement reporting.
In logged MDT, the UE stores the registered PLMN (rPLMN) as the PLMN for logging at the point where it receives the Logged Measurement Configuration. As per current specifications, UE will only log the coverage related to this rPLMN. The signalling does not allow configuration of areas of the ePLMN (see also section 2.3.1.2).
From the ASN.1 in Section 2.3.1.1: If the areaConfiguration is not configured, it is assumed the logging is only on the RPLMN at the point where the Logged Measurement Configuration is received by the UE. If the areaConfiguration is configured and a list of TAC is provided, again it is assumed that the TAC is related to TAI of the RPLMN. 

For logMeasAvailable and logged measurement reporting, it is the same as the logging (i.e. only report on the original rPLMN where it received the logged Measurement Configuration). This is shown by the procedure text for reporting below:

1> if the logMeasReportReq is present and the plmn-Identity stored in VarLogMeasReport is equal to the RPLMN:
Observation 1: Current MDT does not support ePLMN.

Proposal 0: RAN 2 is requested to discuss the level (i.e. Configuration, Logging, availability indication and reporting) ePLMN needs to be supported

2.2. Ambiguity in the LS

In the LS from SA1 under the Actions to other WGs, it seems to imply that MDT should only apply to equivalent PLMNs if those PLMNs are operating under a single operator’s network. The exact text is as shown below:

These groups are kindly requested to investigate the necessary changes, in Release 10 or 11, to MDT to make it also applicable in a context where Equivalent PLMN identities are applied within a single operator’s network and where the country as identified by the MCC of the RPLMN is the same as the country identified by the MCC in the IMSI. It should be equally applicable to MDT

Another passage of the LS also seems to imply this:

As has been made clear in SP-110391 an operator can build a network (in one market) including e.g. different RATs on different PLMN identities but declare them as “Equivalent” by means of Equivalent PLMN identities.
This seems to imply that not all equivalent PLMNs are always applicable to MDT and hence either only a subset of the equivalent PLMNs or certain deployment scenarios are applicable to MDT. In this case, the list of equivalent PLMNs applicable to MDT needs to be conveyed to the UE.

Observation 2: It is ambiguous whether the full list of equivalent PLMNs sent to the UE via NAS signalling is always applicable to MDT.  Or it is only applicable in certain cases or a subset of ePLMN list is applicable for MDT.
Observation 3: If it is either a subset list of equivalent PLMNs (including none of the ePLMNs), then this subset needs to be conveyed to the UE.

Proposal 1: RAN2 to discuss and agree whether MDT shall always apply to the full list of ePLMNS or only in subset.

In the following sections, we show possible solutions with and without the existence of this ambiguity.

2.3. Possible solutions
2.3.1. If the full list of equivalent PLMNs sent on NAS signalling is applicable to MDT
In this case, the full list of equivalent PLMNs is already known to the UE via NAS signalling (e.g. LAU/RAU/TAU, Attach etc.). 
2.3.1.1. Solutions

One obvious solution is to look into modifying the PLMN checking in the procedure text to include the list of ePLMN when the logged Measurement Configuration message is received by the UE. So other than the rPLMN, the UE will also log and report RAN MDT measurements in ePLMN coverage areas. 

	Functions
	LTE Original text
	UMTS Original text

	Configuration of log measurement
	1>
store the RPLMN as plmn-Identity in VarLogMeasReport;


	1> store the current Registered PLMN in the IE "PLMN Identity" in variable

LOGGED_MEAS_REPORT_VARIABLE;

	Logging
	2>
if the UE is camping normally on an E-UTRA cell and the RPLMN of the UE is the same as the plmn-Identity stored in VarLogMeasReport and, if the cell is part of the area indicated by areaConfiguration if configured in VarLogMeasConfig:

3>
perform the logging at regular time intervals, as defined by the loggingInterval in VarLogMeasConfig;


	2> perform the logging while camping normally on an UTRA cell that is part of the PLMN for which logging of

measurement is configured (i.e. the registered PLMN of the UE when the logged measurement configuration

was received) and, if the IE "Area Configuration" is present in variable LOGGED_MEAS_CONFIG, that is

part of the concerned area;



	Indication of the availability of log report
	RRC Connection Establishment and Re-establishment case:

2>
if the UE has logged measurements available for E-UTRA and plmn-Identity stored in VarLogMeasReport is equal to the RPLMN:

3>
include logMeasAvailable;


	RRC CONNECTION SETUP COMPLETE, CELL_UPDATE, URA_UPDATE, UTRAN MOBILITY INFORMATION CONFIRM, HANDOVER TO UTRAN COMPLETE,

MEASUREMENT REPORT

3> if an IE "Logged Measurement Info-FDD" or "Logged Measurement Info-TDD" in variable

LOGGED_MEAS_REPORT_VARIABLE is present and registered PLMN is the same as the IE "PLMN Identity" stored in variable LOGGED_MEAS_REPORT_VARIABLE:

4> include IE "Logged Meas Available".

	Reporting
	1>
if the logMeasReportReq is present and the plmn-Identity stored in VarLogMeasReport is equal to the RPLMN:
2>
if VarLogMeasReport includes one or more logged measurement entries, set the contents of the logMeasReport in the UEInformationResponse message as follows:
…
	1> if IE "Logged Measurements Report Request" is present:

2> if Registered PLMN is the same as the IE "PLMN Identity" stored in variable

LOGGED_MEAS_REPORT_VARIABLE:

…



In the above table it would be possible to change the text so that a list of ePLMN can also be included in the PLMN checking for configuration, logging, availability indication and reporting. An example of the checking is as follow:

2>
if the UE is camping normally on an E-UTRA cell and the RPLMN of the UE is the same as the plmn-Identity or one of the PLMN Identity in the eplmn-IdentityList in the stored in VarLogMeasReport and, if the cell is part of the area indicated by areaConfiguration if configured in VarLogMeasConfig:
3>
perform the logging at regular time intervals, as defined by the loggingInterval in VarLogMeasConfig;

The LS also requires that the logging is only done within the same country and this can be done easily by modifying further the procedure text on the configuration of log measurement as follows (for LTE):
1>
store the RPLMN as plmn-Identity and list of ePLMN with the same country as the RPLMN as eplmn-IdentityList in VarLogMeasReport;

Note at just having the MCC the same as the RPLMN is not sufficient as in some countries like USA, multiple MCCs are used.

Alternative solution is to redefine the equivalent PLMN definition in TS36.304 as follows:

Equivalent PLMN list: List of PLMNs considered as equivalent by the UE for MDT, cell selection, cell reselection, and handover according to the information provided by the NAS.
In this way, log MDT reporting and logging can be assumed to also extend to equivalent PLMN without the need to update the procedure text on the PLMN checking. Even though this method is simple, there are the following ambiguities in our view:

a. Not all PLMNs in the equivalent PLMN list are applicable to MDT (e.g. only those that is in the same country). So if equivalent PLMNs are also used for across the country border scenario, this method may not be sufficient.

b. The procedure text is a bit ambiguous because rPLMN during logging and reporting are compared against plmn-Identity in VarLogMeasReport . So some rewording are probably still necessary on the procedure text.

Hence our preference is go with the first solution. 

Observation 4: It seems quite straightforward to include list of ePLMN in VarLogMeasReport (or LOGGED_MEAS_REPORT_VARIABLE for UMTS) and PLMN checking for logging, indication of log availability and reporting.

2.3.1.2. ASN.1 Issues 
2.3.1.2.1 Area configuration
One further issue that has been identified which may not allow for ePLMN is the AreaConfiguration field (that is, to configure logging in the ePLMN). AreaConfiguration-r10 field indicates area for which UE is requested to perform measurement logging and is structured as follow:
–
AreaConfiguration
The AreaConfiguration indicates area for which UE is requested to perform measurement logging. If not configured, measurement logging applies in the entire RPLMN of the UE at the point of receiving the configuration

AreaConfiguration information element
-- ASN1START

AreaConfiguration-r10 ::=
CHOICE {


cellGlobalIdList-r10


CellGlobalIdList-r10,


trackingAreaCodeList-r10

TrackingAreaCodeList-r10

}

CellGlobalIdList-r10 ::=



SEQUENCE (SIZE (1..32)) OF CellGlobalIdEUTRA

TrackingAreaCodeList-r10 ::=


SEQUENCE (SIZE (1..8)) OF TrackingAreaCode

-- ASN1STOP

AreaConfiguration is not configured 
The measurement logging applies in the entire RPLMN of the UE at the point of receiving the logged measurement configuration.
There are 2 ways to define the non-configured case in Rel-10:

· Stick with the current definition of entire rPLMN and introduce ASN.1 change in Rel-11
· Amend the current definition to also include equivalent PLMN 

For the former, it will require an ASN.1 change in Rel-11 to allow or not allow entire ePLMNs. For the latter, there is no ASN.1 change but it will mean that logging will always be performed for ePLMN areas as well even though the operator may only want to log for rPLMN.

AreaConfiguration is configured 

CellGlobalIdList-r10 field contains the CellGlobalIdEUTRA field which include Plmn-Identity and the cellIdentity and thus allow for configuring the areas also for ePLMN. Unfortunately for TrackingAreaCodeList-r10 field which only contains a list of TAC is assuming that the rPLMN where the Logged Measurement Configuration is the PLMN of concern for logging. Hence the list of TAC in area configuration does not support ePLMN. To support ePLMN, the TrackingAreaCodeList needs also to include the Plmn-Identity which will require an ASN.1 change.
For UMTS, for the AreaConfiguration the cell ID list does not contain the PLMN
Observation 5a: Area configuration ASN.1 for LTE has a couple of limitations: The TrackingAreaCodeList-r10 in the AreaConfiguration field does not allow ePLMN. If AreaConfiguration field is not configured, it can either entire rPLMN or entire ePLMNs 

Observation 5b: Area configuration ASN.1 for UMTS also has some limitations:, The cellIDList in the areaConfiguration IE does not allow ePLMN. If AreaConfiguration field is not configured, it can either entire rPLMN or entire ePLMNs
2.3.1.2.2  Logged Measurement Report (UMTS specific)

In UMTS, in the Logged Measurement report the serving cell information does not contain the PLMN Identity (only the cell Identity), this means that the NW may not be able to unambiguously identify the serving cell from ePLMN. In order to fully support ePLMN the PLMN Identity also needs to be provided (as per LTE).

In the neighbour cell logging the UE includes the PSC and frequency of the neighbour cell, here it is assumed that once the serving cell can be identified that also the neighbour cell can be unambiguously identified, and therefore in which PLMN the neighbour cell resides. 

Observation 5c: Logged Measurement Report ASN.1 for UMTS has some limitations, which may lead to being unable to identify from which PLMN the serving cell resides
2.3.1.3. Way forward on ASN.1 Issues 
There are 2 options to handle the ASN.1 limitations:

(a) In Rel-10, only log reporting supports ePLMN while logging does not in Rel-10. Area configuration & Logged Measurement Report (UMTS only) ASN.1 issues are resolved in Rel-11

(b) Equivalent PLMN is not supported in Rel-10 MDT, only in Rel-11
For Option (a) since logging area configuration does not support ePLMN, the network will need to configure the logged measurement in every PLMN (rPLMN or ePLMN) to ensure that logging is performed on these PLMNs if it is needed. This may not be serious limitation to warrant a Rel-10 ASN.1 change.  
Since it is not a RAN 2 decision on whether it is for Rel-10 or Rel-11, it is thus proposed that:

Proposal 2: If the decision in proposal 1 is the full list of equivalent PLMNs, discuss the 2 options below:

(a) In Rel-10, only log reporting supports ePLMN while logging does not in Rel-10. Area configuration & Logged Measurement Report (UMTS only) ASN.1 issues are resolved in Rel-11
(b) Equivalent PLMN is not supported in Rel-10 MDT, only in Rel-11
The procedure text modification and ASN.1 change for Option (a) is provided the following CRs in [2 - 9] in Rel-10 and 11. If Option (b) is needed, the TS36.331 and TS25.331 changes are just appending both the Rel-10 and Rel-11 CRs together.
2.3.2. If only a subset of list of equivalent PLMNs (including none of the ePLMNs or the full ePLMN list) sent on NAS signalling is applicable to MDT
In this case, the subset list of equivalent PLMNs need to be conveyed to the UE via RRC signalling (e.g. on the Logged Measurement Configuration or RRC Connection Reconfiguration) or NAS signalling (i.e. LR and Attach). If it is only needed to indicate the support of the full ePLMN list, only 1 bit needs to be conveyed to the UE.
For the RRC signalling solution, the subset list of equivalent PLMNs will need to be received via S1 (i.e. during Initial Context Setup) or Iu (during Common ID) and send to the UE (Logged Measurement Configuration or RRC Connection Reconfiguration seems best options to convey this). If equivalent PLMN is also applicable to RLF reporting for LTE [15], sending it over the first RRC Connection Reconfiguration message seems the better option out of the 2 mentioned. However,  if it is to send the subset list rather than indicate the support of the full ePLMN list, it seems quite unnecessary to send the subset of ePLMN list in every RRC Connection since this information may not change for every RRC Connection establishment or reestablishment and thus it may be more optimal to provide it via the NAS signalling. Furthermore, it avoids eNB involvement in ePLMN handling.  MME/SGSN can signal the subset along with the ePLMN list.
Other than how the list of equivalent PLMNs is conveyed, the remaining changes are similar to Section 2.2.1 except the PLMN checking is to this subset list rather than the full list that is sent via NAS signalling.
Proposal 3: If only a subset list of equivalent PLMNs is applicable to MDT:

(a) If equivalent PLMN is not required for RLF reporting, send the subset list via Logged Measurement Configuration 
(b) If equivalent PLMN is also required for RLF reporting, send the subset list via NAS signalling (i.e. via LA/RA/TA  or Attach Accept messages)
If the option (a) of Proposal 3 is agreed, the relevant CRs are provided in [10 - 14]
3. Conclusion

It is requested that RAN2 discusses the following proposal:
Observation 1: Current MDT does not support ePLMN.

Proposal 0: RAN 2 is requested to discuss the level (i.e. Configuration, Logging, availability indication and reporting) ePLMN needs to be supported

Observation 2: It is ambiguous whether the full list of equivalent PLMNs sent to the UE via NAS signalling is always applicable to MDT.  Or it is only applicable in certain cases or a subset of ePLMN list is applicable for MDT.

Observation 3: If it is either a subset list of equivalent PLMNs (including none of the ePLMNs), then this subset needs to be conveyed to the UE.

Proposal 1: RAN2 to discuss and agree whether MDT shall always apply to the full list of ePLMNS or only in subset.

If full list of the equivalent PLMNs (of the same country) is applicable to MDT:

Observation 4: It seems quite straightforward to include list of ePLMN in VarLogMeasReport (or LOGGED_MEAS_REPORT_VARIABLE for UMTS) and PLMN checking for logging, indication of log availability and reporting.

Observation 5a: Area configuration ASN.1 for LTE has a couple of limitations: The TrackingAreaCodeList-r10 in the AreaConfiguration field does not allow ePLMN. If AreaConfiguration field is not configured, it can either entire rPLMN or entire ePLMNs 

Observation 5b: Area configuration ASN.1 for UMTS also has some limitations:, The cellIDList in the areaConfiguration IE does not allow ePLMN. If AreaConfiguration field is not configured, it can either entire rPLMN or entire ePLMNs

Observation 5c: Logged Measurement Report ASN.1 for UMTS has some limitations, which may lead to being unable to identify from which PLMN the serving cell resides
Proposal 2: If the decision in proposal 1 is the full list of equivalent PLMNs, discuss the 2 options below:

(a) In Rel-10, only log reporting supports ePLMN while logging does not in Rel-10. Area configuration & Logged Measurement report (UMTS only) ASN.1 issues are  resolved in Rel-11

(b) Equivalent PLMN is not supported in Rel-10 MDT, only in Rel-11

If only a subset list of the equivalent PLMNs (of the same country) including none of the ePLMNs or the full ePLMN list is applicable to MDT:
Proposal 3: If only a subset list of equivalent PLMNs is applicable to MDT:

(c) If equivalent PLMN is not required for RLF reporting, send the subset list via Logged Measurement Configuration 

(d) If equivalent PLMN is also required for RLF reporting, send the subset list via NAS signalling (i.e. via LA/RA/TA  or Attach Accept messages)
References:
[1] SP-110433 LS on Equivalent PLMN identities and MDT
3GPP TSG-SA
[2] R2-114309  36.331 Rel-11 Support of equivalent PLMN for MDT (Proposal 2 Option a)
[3] R2-114307  36.331 Rel-10 Support of equivalent PLMN for MDT (Proposal 2 Option a)
[4] R2-113865  25.331 Rel-11 Support of equivalent PLMN for MDT (Proposal 2 Option a)
[5] R2-113864  25.331 Rel-10 Support of equivalent PLMN for MDT (Proposal 2 Option a)
[6] R2-113863  37.320 Rel-11 Support of equivalent PLMN for MDT (Proposal 2 Option a)
[7] R2-113862  37.320 Rel-10 Support of equivalent PLMN for MDT (Proposal 2 Option a)
[8] R2-114310, 36.304 Rel-11 Support of equivalent PLMN for MDT (Proposal 2 Option a)
[9] R2-113866, 25.304 Rel-11 Support of equivalent PLMN for MDT (Proposal 2 Option a)
[10] R2-114312  36.331 Rel-11 Support of equivalent PLMN for MDT (Proposal 3 Option a)
[11] R2-113868  25.331 Rel-11 Support of equivalent PLMN for MDT (Proposal 3 Option a)
[12] R2-113867  37.320 Rel-11 Support of equivalent PLMN for MDT (Proposal 3 Option a)

[13] R2-114314, 36.304 Rel-11 Support of equivalent PLMN for MDT (Proposal 3 Option a)
[14] R2-113869, 25.304 Rel-11 Support of equivalent PLMN for MDT (Proposal 3 Option a)
[15] R2-114302 Applicability of ePLMN to RLF reporting, Alcatel-Lucent

[16] TS23.122 Non-Access-Stratum (NAS) functions related to Mobile Station (MS) in idle mode
� A slight variant of this is to also allow some area scope of logging to support ePLMN in Rel-10 (e.g. PLMN scope and Cell scope in LTE). Other area configuration issue is resolved in Rel-11.
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