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1 Introduction

This contribution is discussing the questions asked by RAN2 in their LS on Inter-RAT handover from non-shared 2G network to shared 3G network (R2-041899).  

2 Discussion

2.1 Existing mechanisms for non-shared networks

The scenario corresponds to a GSM to UMTS handover when the UE/MS is GPRS attached. In the case the UE/MS is in connected mode, it does not read the System Information broadcast on the BCCH, and the RNC has to send a RRC UTRAN MOBILITY INFORMATION message to the UE to indicate some Mobility Management information (new SRNC identity, S-RNTI, LAI, RAI). 

At CS call setup, if the UE/MS is GPRS attached, it suspends the GPRS session if not DTM or Class A capable. After the CS handover to UMTS, the UTRAN sends RRC UTRAN MOBILITY INFORMATION message, and the MS/UE will perform a RA Update procedure as indicated in TS 24.008 section 4.7.1.7 (Intersystem change between GSM and UMTS) specifies in bullet c): 

c) Intersystem handover from GSM to UMTS during a CS connection:

After the successful completion of the handover from an GSM cell to an UMTS cell, an MS which has performed the GPRS suspension procedure in Gb mode (see 3GPP TS 44.018 [84]) (i.e. an MS in MS operation mode B or an DTM MS in a GSM cell that does not support DTM) shall perform a normal RA update procedure in the UMTS cell in order to resume the GPRS services in the network, before sending any other signalling messages or user data.

According to TS 25.331 clause 8.6.1.2, the PLMN-id contained in the CN information info IE of RRC UTRAN MOBILITY INFORMATION message will be considered by the UE as the selected PLMN. When the CS call is terminated, the UE goes back to idle mode and reads the System Information. As the current PLMN stored by the UE is the same as the PLMN signalled in the System Information, the LA Update procedure from the UE will be requested in that PLMN-id. Therefore, there is no change of selected PLMN at the end of the CS call. 

2.2 Intersystem handover from GSM to UMTS with different PLMNs (target UTRAN not shared)

If we take the case of intersystem handover from GSM to UMTS with different PLMNs, with a suspended GPRS session, the Anchor MSC is in PLMN-s (the UE will be paged in the CS domain via this anchor MSC), but the PS domain will be registered to PLMN-t. In other words, the UE is considered

· in PLMN-s for the CS domain (even if located in PLMN)

· in PLMN-t for the PS domain (the one stored by the UE/MS).

As long as the CS call is not released, the UE has CS traffic and PS traffic under different PLMNs.
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Figure 1: Intersystem handover with the retrieval of a suspended GPRS session

2.3 Intersystem handover from GSM to UMTS with different PLMNs (target UTRAN shared and MOCN configuration with Op.1 and Op.2)

RAN2 has foreseen two different alternatives for the RRC UTRAN MOBILITY INFORMATION message: either one single PLMN-id is included or the whole list of PLMN-ids is included.

In the first case, the RNC is the decision point for the selected PLMN. In the second case, the UE is the decision point.

But in the CS handover, the decision point for the target PLMN is the GERAN BSS: it decides which MSC will be the target MSC in the MOCN configuration.  Indeed, depending on the target cell identification in the HANDOVER REQUIRED sent by the BSS,  i.e. <PLMN-t1, LA-t1, RNC-id> or <PLMN-t1, LA-t2, RNC-id>, then the target MSC will be MSC-t1 or MSC-t2.

MOCN case, one PLMN-id only in the UTRAN MOBILITY INFORMATION message (R6 NetSharing capable UE)

As said above, according to TS 25.331 clause 8.6.1.2, the PLMN-id contained in the CN information info IE of RRC UTRAN MOBILITY INFORMATION message will be considered by the UE as the selected PLMN. When the CS call is terminated, the UE goes back to idle mode and reads the System Information. As the current PLMN stored by the UE is the same as one of the PLMNs signalled in the System Information, and as the current PLMN has the highest priority in the PLMN selection process (according to TS 23.122), the LA Update procedure from the UE will be requested in the PLMN that was provided in the RRC UTRAN MOBILITY INFORMATION message. 
Furthermore, it is easy to force the UE to remain on the same PLMN as the one chosen by the BSS: indeed the RNC knows the target MSC chosen by the BSS for the CS hard handover and therefore its PLMN-id; it could send the same PLMN-id in the RRC UTRAN MOBILITY INFORMATION message.
So, there is no PLMN change when the CS call ends.

MOCN case, all PLMN-ids in the UTRAN MOBILITY INFORMATION message (R6 NetSharing capable UE)

The UE will decide to store one of the PLMN-ids sent in the RRC UTRAN MOBILITY INFORMATION message as the selected PLMN according to its algorithms (among <PLMN-t1, LA-t1>, <PLMN-t2, LA-t2>, [ or <PLMN-tshared, LA-tshared> if the UE is not known as supporting R6 NetSharing] ). At the end of CS call, it will reselect the same PLMN as it is also broadcast in the System Information, and initiate a LA Update procedure to that PLMN. 

But there is a possibility that the UE algorithms chose a different PLMN as the one chosen by the BSS at the CS handover. This may result in a LA Update in a different PLMN and therefore to a PLMN change for the CS domain. 

In MOCN case, f the RNC does not know whether the UE supports R6 NetSharing or not, 

then the RRC UTRAN MOBILITY INFORMATION message should contain both <PLMN-tshared, LA-tshared> in the existing field understood by all the UEs (pre-R6 and R6), and either :

· the PLMN-id of one of the operators <PLMN-t1/2, LA-t1/2> in a new field understood only by R6 UEs. (in the case of PLMN chosen by the RNC)

· all the PLMN-ids of the operators (in the case of PLMN chosen by the UE)

This is also applicable in 3G between a non-shared area and a shared area. 
1. Proposal

The solution proposed allows to avoid a change of PLMN at CS call release: 

If the RNC is able to know whether the UE supports R6 NetSharing or not, the RNC shall send only one PLMN identity in the RRC UTRAN MOBILITY INFORMATION message (option A of the LS from RAN2)
· If the UE supports R6 NetSharing, in MOCN case, it shall send the PLMN-id corresponding to the MSC selected at the CS handover from 2G to 3G. In GWCN case, as there is no way for the BSS to choose a CN operator (the target cell will be identified by <PLMN-tshared, LA-tshared, RNC-id>), the RNC shall send <PLMN-tshared >.

· If the UE does not support R6 NetSharing, it shall send <PLMN-tshared >
If the RNC is not able to know whether the UE supports R6 NetSharing or not, the RNC shall send RRC UTRAN MOBILITY INFORMATION message with both <PLMN-tshared > in the existing field understood by all the UEs (pre-R6 and R6) and the PLMN-id corresponding to the MSC selected at the CS handover from 2G to 3G in a new field. If the UE is R6 NetSharing capable, it must use the PLMN-id from the new field. (option A-revised of the LS from RAN2)
Below is the proposed draft response to RAN2. 
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1. Introduction

SA2 thanks RAN2 for their LS on Inter-RAT handover from non-shared 2G network to shared 3G network (R2-041899).  SA2 has studied the two options related to inclusion of PLMN-id(s) in the UTRAN MOBILITY INFORMATION message. 

The two options are recalled below:

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; Option B) would allow the UE to select the highest priority PLMN out of all the PLMN’s available in the selected cell/LA.


 RAN2 question:

A.1) Since the UE will use the signalled PLMN identity when transmitting the RAU, should this PLMN-identity be selected such that it will result in a PS signalling connection establishment towards the same CN as which is handling the ongoing CS call i.e. the PLMN Id of the CS Domain of the incoming Iucs?

SA2 answer:

Yes, this will avoid PLMN change when the CS call is released. Please refer to attached contribution S2-043119. 

RAN2 question:

A.2) How will the RNC select the appropriate PLMN identity in both the MOCN and the GWCN case ? 

SA2 answer:

It is assumed that the RNC is able to know whether the UE is R6 SharedNet capable or not. 

· If the UE supports R6 NetSharing, in MOCN case, it shall send the PLMN-id corresponding to the MSC selected at the CS handover from 2G to 3G. In GWCN case, as there is no way for the BSS to choose a CN operator (the target cell will be identified by <PLMN-tshared, LA-tshared, RNC-id>), the RNC shall send <PLMN-tshared >. 
· If the UE does not support R6 NetSharing, it shall send <PLMN-tshared >
RAN2 question:

A.3) Since the RNC cannot take into account the PLMN priorities as configured in the UE, RAN2 assumes that when the CS call is terminated and the UE enters PCH or Idle state, the UE will quite likely discover with the background scan that the selected PLMN is not the highest priority PLMN available in this cell/LA and perform a LAU/RAU. E.g. in case the RAN is shared between 3 CN operators and a random PLMN is selected, there is a likelyhood of 66% that a second RAU will be required. Is this understanding correct ?

SA2 answer:

According to TS 25.331 clause 8.6.1.2, the PLMN-id contained in the CN information info IE of RRC UTRAN MOBILITY INFORMATION message will be considered by the UE as the selected PLMN. When the CS call is terminated, the UE goes back to idle mode and reads the System Information. As the current PLMN stored by the UE is the same as one of the PLMNs signalled in the System Information, and as the current PLMN has the highest priority in the PLMN selection process (according to TS 23.122), the LA Update procedure from the UE will be requested in the PLMN that was provided in the RRC UTRAN MOBILITY INFORMATION message. 
Furthermore, it is easy to force the UE to remain on the same PLMN as the one chosen by the BSS: indeed the RNC knows the target MSC chosen by the BSS for the CS hard handover and therefore its PLMN-id; it could send the same PLMN-id in the RRC UTRAN MOBILITY INFORMATION message.
Therefore, it is SA2 understanding that there will not be a second RA Update, except at periodic HPLMN search if the UE is not a roamer: At HPLMN periodic search, the UE may discover that the HPLMN is one of the broadcast PLMNs on the BCCH, and the UE will reselect that PLMN if it is different from the current PLMN. 

RAN2 question:

B.1) Is there a problem with option B due to the fact that the PS signalling connection might be established towards another CN then the CN handling the ongoing speech call ? 

SA2 answer:

No, this is already the case if the GSM network and the UMTS network have different PLMN-ids. Please refer to attached contribution S2-043119. 

RAN2 question:

Since option A) might lead to frequent double RAU execution, but option B) might not be supported by the CN, it was not clear to RAN2 which option should be selected.

SA2 answer:

As it is the SA2 understanding that there is no double RA Update, SA2 recommends the following solution based on option A) which has the advantage, in case of MOCN, to avoid the UE to change PLMN:

If the RNC is able to know whether the UE supports R6 NetSharing or not, the RNC shall send only one PLMN identity in the RRC UTRAN MOBILITY INFORMATION message (option A of the LS from RAN2)

-
If the UE supports R6 NetSharing, in MOCN case, it shall send the PLMN-id corresponding to the MSC selected at the CS handover from 2G to 3G. In GWCN case, as there is no way for the BSS to choose a CN operator (the target cell will be identified by <PLMN-tshared, LA-tshared, RNC-id>), the RNC shall send <PLMN-tshared >.

-
If the UE does not support R6 NetSharing, it shall send <PLMN-tshared >

If the RNC is not able to know whether the UE supports R6 NetSharing or not, the RNC shall send RRC UTRAN MOBILITY INFORMATION message with both <PLMN-tshared > in the existing field understood by all the UEs (pre-R6 and R6) and the PLMN-id corresponding to the MSC selected at the CS handover from 2G to 3G in a new field. On the UE side, if it is R6 NetSharing capable, the UE must use the PLMN-id from the new field. 
3. Actions:

To RAN2 group: To take into account SA2 recommendation. If the detailed analysis of RAN2 is different, SA2 would like to be informed of RAN2 view before any decision. 

4. Date of Next SA2 Meetings:

3GPP TSG-SA WG2 meeting #43
15-19 November 2004


Seoul
3GPP TSG-SA WG2 meeting #44
26 January – 02 February 2005

Europe
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