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1 Introduction

The usage of the Gs interface with regards to paging presently remains unclear  - especially since this interface has been decided by the experts within TSG SA2 to be an optional interface. However there are a few scenarios that merit discussion within TSG RAN WG3 despite the presence (or lack ) of this interface.

2 Paging Initiated by the CN

The extract below is taken from the TSG SA2 specification (23.20) ‘ Evolution of the GSM platform towards UMTS’.

7.3.7
Paging initiated by CN

Here follows a possible solution with a page co-ordination within the UTRAN. Other alternatives are possible. 

1. A CN node requests paging only for UE in CS-IDLE state or PS IDLE state. In the separate CN architecture, paging from a CN node is done independent of the service state of the UE in the other CN service domain. 

2. In this alternative with page co-ordination in UTRAN, the UE does not need to listen to the PCH (Page Channel) in RRC connected mode. (At least not when UE is allocated a dedicated channel.) 

3. At each page request received from a CN node, the RNC controls whether the UE has an established RRC connection or not. For this, the context that is build up in the SRNC for UE in RRC connected mode must contain the IMSI, i.e. the UE identity common for the two CN domains. 

4. If no context is found for the UE, “normal PCH paging” is performed. This implies transfer on the Paging channel of a page message indicating the UE paging identity received from the CN and a CN service domain type indication.

5. If a context is found, a “CN paging message” is transferred using the existing RRC connection. This message indicates then the UE paging identity received from the CN and a CN service domain type indication. 

6. In case of a single CN element, paging may be (but not mandatory) co-ordinated at the CN.

Note: The RNC might use another identity e.g. TMSI, P-TMSI, or other radio related identity, to page the mobile.

3 Discussion

3.1 Paging Coordination

UMTS does not use any of the 3 GSM modes available to co-ordinate paging. Instead the RNC provides/aids paging co-ordination by using the IMSI as a Common ID.

In GSM there are three possible modes used in co-ordinating Paging to a GPRS MS. One of the available specifications (Network Operation Mode I) describes how the CS paging of a GPRS MS can be done either on the same channel as the GPRS paging channel or the paging messages are sent within the GPRS channel. Therefore a GPRS mobile in ‘Network Operation Mode 1’ can accept and/or respond to a Paging message from the CS domain whilst involved in a PS call.

· What is the current situation in UMTS - can a UE involved in a PS call (in a DCH state), still ‘listen’ for a CS paging message? 

· How does the UTRAN respond to the CS domain if the UE cannot respond to the CS Page message – and how will the CS domain complete its call set-up?

3.2 UE with an RRC Connection

An RRC connection is established by the UE as it leaves the idle mode and sends an RRC CONNECTION REQUEST message to the UTRAN. This message contains such elements as: initial UE identity,  Establishment cause, Initial UE capability, Measurement identity number and Measured results.  The UTRAN subsequently responds with the RRC CONNECTION SETUP response.
The questions below - with reference to bullets 3-5 previously - assume that there is no interaction between the CN domains in retrieving the information of the UE.

· If a UE already has an existing RRC connection for one CN node, why is it necessary for the UTRAN to continue to send a Page Message from the other CN node to the UE (regardless of the service state of the UE)? Is the location of the UE not known at this point?

· Could the UTRAN send a response to the appropriate CN node indicating that this subscriber is present within this RA/LA instead of Paging for the UE?
This additional paging appears wasteful, and surely additional delay is brought about due to signalling to the mobile whose presence and location is already known.

3.3 Paging Using the Gs Interface

With regard to co-ordinated paging:

In order that a subscriber can respond to all paging messages, could the Gs interface be utilised in the following way when paging a UE:

· The MSC sends Paging Messages to all RNCs in which it is connected and a Paging message via the Gs interface to the SGSN serving the LA.

· The SGSN forwards the Paging message to the BSCs via the Gb interface but does not send to the RNCs.
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In the situation where a GSM subscriber is within GSM coverage and in a Packet Data Transfer call it is not able to receive Broadcast messages for the duration of that data burst, but in response to a CS Page Message sent ‘in-band’ (not in T/S 0) it can send a response (by momentarily stopping the data transfer). Therefore to have the SGSN send page messages to the BSC ensures a response even if the MS is transferring data.

Comments on the above suggestion are welcomed.

3.4 Paging Procedure in a DRNC

Consider the scenario whereby a UE has moved into the coverage of a DRNC during a ‘packet call’, whilst still under the control of the SRNC and the LA covers cells which are within not only the SRNC coverage but the DRNC also. 


[image: image2.wmf]A UE in DRNC coverage but a common URA

UE

SRNC

DRNC

LA

Iur

SGSN

MSC

Page

Page


As the MSC will send paging messages to each RNC it is connected to for that LA:
· Is the DRNC forbidden/permitted/required to page the UE , despite the RRC connection to the SRNC?

· If the DRNC cannot take part in the paging of the UE, does the SRNC page the UE ‘in-band’?

· If the DRNC can take part in Paging the UE, is an additional RNSAP message necessary?
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