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Iur-g with no user plane

1. Introduction

During the last GERAN meetings, discussions took place on Iur-g interface between GERAN BSCs or between GERAN BSCs and UTRAN RNCs with only the control plane.

This discussion paper shows a Paging issue that occurs due to this restriction and suggests a way out to solve it.

Furthermore, it suggests a generalization to UTRAN in order to keep GERAN and UTRAN aligned as much as possible.

2. Paging with Iur in UTRAN

The Iur interface defined between two RNCs is made up of a Control Plane and a User Plane. Iur interface is used for a UE in RRC connected mode. 
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Figure 1 Iur interface
When the UE is in RRC connected mode, there is at least one Iu connection established with the CN. 

In this section, as depicted in the above figure, the UE is in PMM-CONNECTED mode for PS services (there is an Iu-PS connection with the PS CN - SGSN1) and is MM-IDLE (no Iu-CS connection).

In case a Paging is received from a CN Domain for which no connection is established on the Iu interface (Paging from MSC 1 in the figure above), the two following scenarios can occur depending on the RRC state of the UE: 

Scenario 1: the UE is in CELL_DCH or CELL_FACH RRC state:
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Figure 2 Paging with UE in CELL_DCH or CELL_FACH
· On receipt of the Paging type II, the UE sends the Paging response in an INITIAL DIRECT TRANSFER (CN domain identity = CS Domain; NAS message = Paging response). 

· This message is sent over the Iur User Plane to the Serving RNC. The Iur User Plane is therefore required to transport the Paging response.

· The Serving RNC forwards this Paging response over Iu through a RANAP INITIAL UE MESSAGE that triggers the establishment of the SCCP connection towards the CN.

· The Paging response is received in the MSC 1.

Scenario 2: the UE is in RRC CELL_PCH or URA_PCH RRC state:
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Figure 3 Paging with UE in CELL_PCH or URA_PCH
· The RNC sends first a paging including MM Paging information (1-2-3). 

· The UE answers to the RRC paging with a Cell update that is forwarded to the Serving RNC (4-5).

Then one of the two following case applies:

· Case a (the serving RNC does not operate a SRNS relocation): 

· the Serving RNC sends a Cell update confirm ordering the UE to go in CELL_DCH or CELL_FACH state (6-7);

· then the Paging response is sent as in scenario 1 (8-9-10).

· Case b: (the serving RNC initiates a SRNS relocation).  See following figure:
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Figure 4 Paging response not received by MSC1
In that case:

· the Paging response may be forwarded to MSC 2 which is not the one  having initiated the Paging procedure (MSC2 is not aware of the UE). 

· Furthermore, MSC 1 does not receive the Paging response. 
Note: the problem occurs only in case of change of CN node during SRNS relocation.

3. Paging with Iur-g (without user plane) in GERAN

Iur-g can be defined between GERAN BSCs or GERAN BSC and UTRAN RNC but this Iur-g interface does not support the user plane.

Note: this implies that the mobile can’t be in a drift situation in the following RRC states:
· RRC Cell_Dedicated

· RRC Cell_Shared

and that only the case b of 2nd scenario described previously for UTRAN applies.

As a consequence, the Paging procedure is prevented to succeed if no enhancement is provided.

The paging response will never reach the initiating MSC (MSC 1) which won’t be able to handle correctly the Terminating call. 

4. Proposals to solve the paging with Iur-g

1st proposal: 

To allow the MM Paging procedure to work correctly with Iur-g, Nortel Networks suggests that the Paging response is sent to the MSC initiating the Paging request before the SRNS relocation occurs. 

Nortel Networks suggests that the Paging response would be conveyed in the Cell update message sent over the Iur-g Control Plane. This is similar to the carrying of MM Paging information in the RRC Paging message.

This leads to the following scenario:
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Figure 5 Paging response with cell update
· The BSC first does a RRC page (including MM Paging information). 
· The MS responds with a Cell update towards the serving BSC.
· On receipt of the Cell update, the BSC then forwards the Paging response via an INITIAL UE MESSAGE towards the CN node which has initiated the Paging procedure (MSC 1).

· A SRNS relocation is then done by the serving BSC due to Cell update reception.

2nd proposal: 

It should be noted that, as soon as the CN node receives the Paging response, it can initiate the callwith the MS. But as there is no Iur-g User Plane, some traffic will be lost. The SRNS relocation should be done previously to this.

Nortel Networks suggests that the message used to forward the Paging response to the CN element could be the RANAP RELOCATION DETECT message (request of SRNS relocation) instead of the INITIAL UE MESSAGE so that the SRNS relocation could occur immediately. 

5. Conclusion

With the 1st proposal, a CN Paging can be done through Iur-g even if there is no Iur-g user plane.

With the 2nd proposal, there is lesser risk of traffic loss during a Paging due to SRNS relocation.

Furthermore, these 2 proposals could be extended to UTRAN. This would solve the similar UTRAN problem in case the source RNC performs a SRNS relocation at reception of CELL UPDATE and will keep UTRAN and GERAN procedures consistent (see scenario 2b).
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(7b) MSC 2 receives the Paging response in INITIAL UE MESSAGE while it does not know the UE
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