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1 Introduction

Handling of CELL_PCH and URA_PCH mobiles have only shortly been discussed and not really been concluded. For CELL_PCH and URA_PCH UEs both the notification procedure and potential Iur linking need to be addressed. 

This paper discusses the possibilities of handling all RRC Connected mobiles in the same way regarding Iur linking. This paper also discusses how to notify mobiles in CELL_PCH and URA_PCH that are under a DRNC about session start.

2 Discussion
There are two issues to take into account when considering how to handle mobiles in URA_PCH and CELL_PCH, namely the paging load and to make them receive the notification of session start.

Since mobiles in CELL_PCH and URA_PCH are not performing any RA updates during normal mobility between cells, it may happen that a UE moves into a DRNC area that is part of the MBMS service but the UE still fails to get notified. The scenario for this is that there are no other UEs in that cell that triggers a notification to be sent in a broadcast manner.

Instead of treating CELL_PCH and URA_PCH mobiles as idle, another approach would be to treat them as CELL_FACH and CELL_DCH mobiles. This would require dedicated paging messages to be sent from the SRNC at session start. This would however, increase the load on Iur and the air interface compared to using common (as for CELL_FACH mobiles) notification.

By performing Iur linking also for CELL_PCH and URA_PCH UEs it is possible to reduce the paging load both on Iur and Uu and also make sure that all UEs receive the notification of session start.

There are two different approaches, either RRC signalling triggers the Iur linking directly (early Iur linking) or reception of the start indication in the SRNC triggers the Iur linking (late Iur linking).

Early Iur linking 


Figure 1 Iur linking triggered by RRC procedures before session starts
Before session starts the MBMS service context is downloaded to RAN from the core network. After having joined the MBMS service the mobile is in URA_PCH (kept in lower activity by the RAN). The SRNC MBMS Service context contains a list of all RRC Connected UEs (CS and PS Connected), which have activated the MBMS Service in the SRNC (RNC responsible for setting up RRC connection and Iu connection for the UE at join). Furthermore it contains the MBMS Service Id and Cell-id.

Figure 1 shows the principle to be used.

1.  The mobile in URA_PCH will do a URA Update each time it moves into a new URA, and a mobile in CELL_PCH will perform a Cell Update each time it changes cell.

2. By reception of URA Update or Cell update the SRNC performs Iur linking based on information received in URA or Cell Update message and the SRNC stored MBMS Service context.

Iur linking will contain necessary information to establish the MBMS UE Context for the UE in the DRNC, and potentially also the MBMS service context if that does not exist already. In the URA-Update case the Iur linking contains the URA-Id or a list of Cell Ids.

In the Cell-Update case the Iur linking contains the Cell-Id for the cell, which the UE is camping on. The linked UE will be added to the counter for ptm/ptp decision on cell basis. For the URA Update case the UE will could be added with a fractional number.

Since a UE in URA_PCH state may move to any cell within the URA without sending a URA update, the SRNC will need to send Iur linking to each RNC in the URA in order to update each RNC in the URA with the MBMS Service Context.

3. Via the registration procedure the DRNC receives Session start via the Iu interface when session starts. The registration may be delayed until a sufficient number of mobiles have been counted for ptm decision.

4. At reception of session start message the DRNC/CRNC will then have information to page the UE in the cell or URA depending on state or perform notification in a broadcast manner (similar as for idle mode UEs).

The DRNC MBMS Service context will be updated each time the UE moves to another RNC. The update is triggered by the SRNC via Iur de-linking procedure (TS 25.346 RNSAP MBMS Detach Request).

Late Iur linking

Figure 2 Iur linking triggered by session start
The scenario in figure 2 is basically the same as in figure 1.The difference is that Iur linking in figure 2 is synchronised to reception of session start. It is therefore not required for the DRNC to perform any registration to the core network in advance. 

Figure 2 shows the principle to be used:

1. The mobile in URA_PCH will do a URA Update each time it moves into a new URA, and a mobile in CELL_PCH will perform a Cell Update each time it changes cell. The SRNC keeps track of the UE whereabouts.

2. At reception of session start message the SRNC will have to perform Iur linking (3) for all UEs in CELL_PCH and URA_PCH state that are under another RNC. Similar as in Early Iur linking the Iur linking will contain the necessary information to count and notify all UEs. 

4. In case the DRNC is not registered to CN this is also performed and potentially the DRNC also receive the session start (5).

3 Conclusion
It is proposed that CELL_PCH and URA_PCH mobiles listen to notification in a similar manner as idle mode UEs, and that it is the responsibility (given that Iur linking is performed) of the DRNC to notify these UEs.

It is also proposed that Iur linking shall be applied for mobiles in CELL_PCH and URA_PCH. The Iur linking is performed per UE for the early Iur linking and for the late Iur linking the signalling can be optimised to include a list of UEs. Mobiles in URA_PCH are linked over Iur with inclusion of a list of cells defining the URA.
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