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1. Discussion

SA2 has been asked by RAN2 to consider handover in connected mode in relation to network sharing (especially 2G -> shared 3G handover). This document discusses these issues and proposes a way forward to progress the work. 


RAN2 proposes the two following approaches concerning indication of PLMN in dedicated system information (~ “CN info in RRC language”) in connected mode:

A) The RNC selects one PLMN identity and includes it in the UTRAN MOBILITY INFORMATION message. The signalled PLMN will be the PLMN used by the UE for the RAU, 
B) The RNC includes all PLMN identities which are applicable in the selected cell/LA in the UTRAN MOBILITY INFORMATION message. The UE should apply the same prioritisation as normally applied in the background scan and will use the highest priority PLMN for the RAU;

RAN2 themselves point out that in alternative B) there is a potential risk that RAU signalling established towards a core network which is not the one handling the ongoing CS call. This scenario is perhaps most easily understood in the MOCN scenario in which  the same core network operator is available in the 2G network as well as in the shared 3G network (see also the text in A.2) below).  

TeliaSonera sees this as going against fundamental architectural principles and would require new service requirements and possibly a reworking of 3GPP specifications. Currently there is no requirement (nor support for) that a UE should be able to achieve packet switched services and circuit switched services from different operators, neither in the case where the operators have separate networks, nor in the case where the operators share the network or parts of the network. 

Also, alternative B) may not really be in line with TS23.251v6.1.0, which states 

“If system information is transmitted to a supporting UE in dedicated signalling, the RNC shall indicate the PLMN-id of the core network operator towards which the UE already has a signalling connection (if a PLMN-id is included in the signalling). If the UE is non-supporting, the RNC shall indicate the common PLMN (if a PLMN-id identity is included in the signalling)”

We therefore consider only approach A) as the viable way forward. In relation to this approach, there are three questions SA2 need to answer from the RAN2 LS. 

A.1)

The answer is already given in TS23.251v6.1.0. The PLMN-identity indicated to the UE in connected mode shall be selected such that it will result in a PS signalling connection being established towards the same core network operator that is handling the ongoing CS call, i.e. the core network operator whose MSC the call is routed through in the shared network. 

A.2)

Some further considerations need to be made. Irrespective of network sharing configuration (MOCN or GWCN) the RNC knows the UE release from the “Access stratum release indicator” in the “UE radio access capability” in the “INTER RAT HANDOVER INFO”. This RRC message is sent by the UE via another radio access technology to provide information to the target RNC when preparing for a handover to UTRAN or in the “SRNS RELOCATION INFO” messages. This RRC message is sent between network nodes when preparing for an SRNS relocation or a handover/cell reselection from GERAN Iu mode.

For the MOCN: 

In the MOCN scenario it is the CN node from which the UE is making handover that selects one of the operators in the shared network. The typical case is that the previous operator is also available in the shared network, and that this operator is selected. One may also consider scenarios where the previous operator is not present in the shared network but has a business agreement with one of the operators in the shared network, and that the CN of this operator is selected. Each CN-operator has a unique associated multiple PLMN ID, thus the selection of CN-operator may also be viewed as a selection of multiple PLMN.The RNC knows with which CN node the UE has an Iu connection. Each CN node has one multiple PLMN associated to it. For a Rel 6 UE the RNC will select this PLMN identity, while for all pre Rel. 6 UE’s the unique common PLMN will be selected for inclusion in the UTRAN MOBILITY INFORMATION message.

For the GWCN:

In the GWCN scenario for handover it will be the shared CN node that selects CN operator for a user making handover into the shared network. The choice is based on which network the handover is made from. The typical case is that the previous operator is also available in the shared network, and that the CN (non shared part) of this operator is selected. One may also consider scenarios where the previous operator is not present in the shared network but has a business agreement with one of the operators in the shared network, and that the CN (non shared parts) of this operator is selected. Since each CN-operator has a unique associated multiple PLMN ID, thus the selection of CN-operator (non shared parts) may also be viewed as a selection of multiple PLMN.

The gateway CN node informs the RNC of the multiple PLMN associated to the UE in the RANAP - RELOCATION REQUEST message using the PLMN ID in the “Global CN-ID” information element or, if preferred, a new information element. For a Rel. 6 UE the RNC selects this PLMN, while for a pre Rel. 6 UE, the unique common PLMN is selected for inclusion in the UTRAN MOBILITY INFORMATION message.


However, there seems to be an issue with this approach when making a handover within a GWCN (within a shared network and between shared networks). If the target MSC shall inform the target RNC about the chosen core network operator, it needs to receive this information from the anchor-MSC across the E-interface. This is in line with text already in TS23.251, section 5.3.

“The MSC determines a serving CN operator unless the old MSC/VLR or the UE have indicated a core network operator.”

In connected mode this would imply that the anchor-MSC shall be able to indicate to the new MSC the selected core network operator. If the text in TS23.251 is believed by SA2 to not be clear enough, it should be updated to reflect this so that changes to appropriate messages on inter-MSC (and inter-SGSN interface; the same is true for SGSNs). If decided by SA2, TeliaSonera will provide the update. 

A.3)

It is correct that there will sometimes be a second RAU because a higher priority PLMN is identified through the background scan. This second RAU will sometimes be made to a CN with a separate RAN and sometimes to a CN connected to the same shared RAN. Neither of these cases is considered to be a problem. The cited percentage is based on a random selection of CN at handover into a shared network. Since the actual behaviour in a shared network would be a deterministic selection of CN node based on which network the UE is making handover from, it is hard to understand the significance of the percentage cited. Consider rather the following possible scenarios after a handover into a shared network:

· The UE is on the home PLMN or on a PLMN equivalent to the home PLMN. No higher priority PLMN can therefore be found and no double RAU will be performed. This scenario covers a large majority of handover events of the type discussed here.

· The UE is not on the home PLMN nor on a PLMN equivalent to the home PLMN.

· The background scan shows that the current PLMN is the highest priority PLMN available and no second RAU is performed. In this roaming case this is a rather probable scenario since the UE has once selected that PLMN (or possibly an equivalent PLMN for the same operator) and the PLMN must then at that time have been the highest priority PLMN.

· The background scan shows that the current PLMN is not the highest priority PLMN. This is less probable since the UE must then have been out of coverage of this higher priority PLMN when the current PLMN was selected

· The new highest priority PLMN is connected to a different RAN, and no second RAU is made through the same RAN.

· The new highest priority PLMN is connected to the same RAN, and a second RAU is made through the same RAN. This is less likely than that it’s connected to a different RAN simply because there will typically be more PLMN’s available that are connected to different RAN’s than the number of PLMN’s connected to the same RAN as the current PLMN

We conclude that the double RAU event is a rare event.

Furthermore, these rare double RAU events would occur also if the operators were having separate RANs instead of sharing one RAN. The only difference would be that in the non-sharing case the two RAUs would go through different RANs.

We finally note that, in the shared as well as in the non-shared case, the event in itself is harmless, resulting only in minor extra signalling and delay at background scan triggered PLMN reselection.

2. Conclusion

We propose that SA2 should indicate to RAN2 that approach A) shall be adopted in a reply LS from this meeting. 


In order to support this approach in shared networks, it is important that core network nodes are made aware of the selected core network operator (if such exists) from the “old” core network node, i.e. across the E interface at handover in the CS domain and between SGSNs for the packet domain. These updates belong in specification under CN4’s control. However, if SA2 believes CRs are necessary for TS23.251, TeliaSonera will provide them. 




