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 Issues on identification of used NCL in FULL-MOCN
1 Introduction
During last meeting, reference to NCL in measurement reporting is left as an open issue in FULL-MOCN. This contribution discusses about this issue and proposes possible solutions.
2 Confusion of the referenced NCL
2.1 Current common understanding in GP#57
Following are the currents assumptions for FULL-MOCN:
1) MS capable of network sharing builds up NCL based on SI23 while MS not capable of network sharing builds up NCL based on SI2quater, before receiving dedicated NCL in PMO or MI.
2) The network shall identify which NCL is used (i.e. SI23 based NCL or SI2quater based NCL) among the received measurement reports in following RR states.

a) in packet idle (in NC1 or NC2 mode) or packet transfer mode
b) in dedicated mode

3) In SI23, only one 3G_BA_IND is included which is not relevant to the 3G_BA_IND in SI2quater even both indicators have the same name.

4) In MR, EMR, PMR, PEMR, only one 3G_BA_USED is included.
In FULL-MOCN case, 3G_BA_USED is not sufficient to trace the NCL since it could refer to SI23 or refer to SI2quater. The BSC should further identify if the reported MS is capable of network sharing in order to know if SI23 or SI2quater is used for measurement reporting. 
2.2 Problem description
Following are possible methods to help BSC to identify if a MS is capable of network sharing. But these methods are not feasible in every scenario.
1. In packet idle (in NC1 or NC2 mode) 
Problem 1: BSC cannot discriminate MS capable of network sharing

There is local TLLI in the PMR/PEMR, and the BSC can use the NRI in the local TLLI to map the right SGSN and thus derive the corresponding PLMN in non-GWCN case. The BSC can only identify the serving PLMN, but can not discriminate if the MS support of network sharing, see in Figure 1. The MS capable of network sharing is allowed to select the common PLMN or additional PLMN. In packet idle mode, the BSC may remove MS context before receiving packet measurement report. Thus BSC can not identify MS’s capability. 
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Figure 1 Fail to identify the support of FULL-MOCN of MS (non-GWCN)
Problem 2: BSC cannot identify the serving PLMN and cannot discriminate MS capable of network sharing
If two PLMNs share the same SGSN node, one operator A has two PLMNs (GWCN case 1), one is common PLMN A and another is additional PLMN C, and both PLMNs share the same SGSN A. So SGSN A may allocate local TLLIs which contain the same NRI to both non-capable MS and capable MS. It is impossible to use NRI to derive the corresponding PLMN.
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Figure 2 fail to identify serving PLMN and MS’s capability (two PLMNs belong to one operator)

Considering another GWCN case, one SGSN is shared by three PLMNs and each PLMN only belongs to one operator (GWCN case 2), see Figure 3. A non-capable MS is allowed to access an additional PLMN. And same NRI may be allocated to different MS which is capable or not capable of network sharing. It is impossible to use NRI to derive the corresponding PLMN too.
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 Figure 3 Fail to identify serving PLMN and MS’s capability (each PLMN only belongs to one operator)

In non-GWCN (Figure 1) and GWCN (Figure 2&3) case, there is no DL-unitdata to provide MS RAC to BSC in packet idle mode, thus BSC has no idea about the MS’s capability of network sharing.

Moreover, no specification specifies that different NRI shall be allocated to different MS attached to different PLMN in GWCN case. So NRI is not sufficient to discriminate the serving PLMN. And in TS25.413 in UTRAN, for non-capable MS, the Selected PLMN identity IE is added in Common ID to notify RNC about the serving PLMN, which means RNC can not use NRI to derive the serving PLMN. And similar description is included in TS23.251 that is “for GWCN, the SGSN passes the selected CN operator identity with the downlink user data/signalling”. But current our description in TS48.018 v11.2.0 as below is not aligned with what is specified in TS25.413 and TS23.251.
From TS48.018 v11.2.0:

When the SGSN is using a GWCN configuration, and the BSSGP DL-UNITDATA PDU contains a local TLLI, then the BSC shall use the TLLI sub-ranges to identify the corresponding serving PLMN. 
2. In packet transfer mode before PMO is sent to rebuild the NCL.
Problem 3: BSC cannot discriminate the serving PLMN and the used NCL
In GWCN case in Figure 2 and Figure 3, only based on NRI, the BSC cannot discriminate the serving PLMN. To identify the used NCL in packet measurement report, BSC needs the mapping between NRI, serving PLMN and MS RAC, but BSC will not store MS context for a long period. 
Following Figure 4 is an example that BSC can not know the used NCL. 

(1) During the attach procedure, the BSC stores the MS RAC and the mapping between NRI and the selected PLMN. But if the MS is no longer in packet transfer mode, the BSC deletes the MS context after a while. If the BSC deletes the MS context, no method to identify the used NCL and the serving PLMN.

(2) During the next data transfer procedure, the BSC can get Local TLLI, but before receiving DL-unitdata, the BSC still can not know the used NCL.

(3) When DL-unitdata is received, the BSC can get MS RAC and its local TLLI. Based on the MS RAC, the BSC only knows if it is capable of network sharing, but still cannot know its serving PLMN. So the BSC still can not know which PLMN specific NCL is used for the packet measurement report.
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 Figure 4 fail to identify the serving PLMN and the used NCL in packet transfer mode
Problem 4: behaviour change at BSC when dealing with packet measurement report
In non-FULL-MOCN case, the network uses 3G_BA_USED to trace the NCL used in the measurement report. But in FULL-MOCN case, BSC needs to identify MS’s capability and identify MS’s serving PLMN, which is quite different from using 3G_BA_USED.
Using the NRI in the Local TLLI or using the stored MS context in BSC to indentify the used NCL is not feasible in all cases. And storing MS RAC and MS’s serving PLMN is completely BSC implementation, it is not reliable and proper to make specification based on the implementation.

It is reluctant to increase BSC storage memory just to trace MS’s NCL. And in the beginning of FULL_MOCN deployment, the penetration of the network sharing capable MS is low. But the BSC has to consume a lot of memory space only to indentify several network sharing capable MSs. 
3. In dedicated mode

Each time the MS initiate the RR connection, the MS will report the selected PLMN index in the skip indicator, thus the BSC will always know if the MS supports network sharing and which PLMN is selected. So the BSC can easily know if the specific PLMN NCL is used in measurement report and enhanced measurement report. So even only legacy 3B_BA_USED is included in the MR/EMR, if the MS supports network sharing, the BSC still understands the included 3G_BA_USED refers to the 3G_BA_IND in SI23. 

So there is no problem in dedicated mode to trace the NCL in MR/EMR.
3 Proposed solution
3G_BA_USED in packet measurement report is not enough to help the BSC to know the NCL is referred to SI2quater or referred to SI23, and cannot help the BSC to know MS’s serving PLMN in the received packet measurement report message.
It is proposed to:

1) Add 3G_BA_USED_SI23 in the PMR/PEMR.

2) Add PLMN index in the PMR/PEMR.

In the received PMR/PEMR, 3G_BA_USED can help BSC to know if the latest measurement parameters are used, 3G_BA_USED_SI23 can help BSC to know if the MS is capable of network sharing and SI23 based NCL is used, and the PLMN index can help BSC to know which PLMN specific NCL is used.
Following is the proposed coding in the PMR/PEMR in Rel-11 extension:

{0 | 1 

<3G_BA_USED_SI23: bit (1)>
<PLMN_index: bit (2)>


}

4 Conclusion
This contribution discusses about the problem that the BSC can not identify if SI2quater based NCL or SI23 based NCL is used in packet (enhanced) measurement report. The main problem is that the BSC can not identify if a MS is capable of network sharing and can not use NRI to derive the correct serving PLMN. To solve these problems, it is proposed to:

1) Add 3G_BA_USED_SI23 in the PMR/PEMR. 

2) Add PLMN index in the PMR/PEMR.


































































































































1

_1429429031.vsd
SGSN A
(operator A)


NRI 1


Capable MS


SGSN B
(operator B)



NRI 2


Capable MS


Common PLMN A


Additional PLMN B


SI23 based report


SI23 based report


BSC can not discriminate capable MS


NRI 1


Non-Capable MS


SI2quater based report



_1429430689.vsd
BSC can not discriminate capable MS


GWCN
SGSN A


NRI 1


Non-Capable MS


NRI 1


Non-Capable MS


Common PLMN A


Additional PLMN B


SI2quater based report


SI2quater based report


NRI 1


Capable MS


SI23 based report


Additional PLMN C


operator B


operator A


operator C



_1429357868.vsd
BSC can not discriminate capable MS


GWCN
SGSN A


NRI 1


Non-Capable MS


NRI 1


Capable MS


Common PLMN A


Additional PLMN C


SI23 based report


SI2quater based report


operator A


operator A



_1429099794.vsd
MS


BSC


SGSN


Attach (selected PLMN index)


Attach (selected PLMN)


User data (Local TLLI)


BSC stores:
 Local TLLI<=>Selected PLMN
Local TLLI<=>NRI 
MS RAC


Attach accept (Local TLLI+MS RAC)


Attach accept (Local TLLI)


UL-UNITDATA(Local TLLI)


DL-UNITDATA (Local TLLI+MS RAC)


User data


BSC remove MS context


Packet measurement report (Local TLLI)


BSC stores:
Local TLLI<=>NRI 
MS RAC


User data (Local TLLI)


Packet measurement report (Local TLLI)


(1) BSC can identify :
MS capability 
the referenced NCL
the selected PLMN


(2) BSC can identify :
NRI


(3) BSC can identify :
NRI
MS capability 



