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1. Introduction

If we assume that the UTRAN determines the amount of UE’s interested in a certain MBMS service based on tracking interested UE’s in RRC connected mode, there are two main cases in which an RRC connection might need to be established:

1. Start of the MBMS service (as far as the UTRAN is concerned)
In this case, the CN will inform the UTRAN about the start of the MBMS service. Subsequently, the UTRAN will have to decide on ptp/ptm transmission in the different cells and for this reason it might want to trigger establishment of an RRC connection.

2. UE Mobility
In this case, the UE e.g. moves from a cell where the service is not provided to a cell where the service is provided. This case however also concerns situations in which the UE moves from a cell in which the service is provided by PTM-transmission, to a cell where the service is provided with PTP transmission.

The UE mobility case has been discussed somewhat in previous meetings. Companies seem to lean towards a solution in which the UE shall take action based on the information broadcasted in the new cell. However also other solutions concerning paging and/or a separate notification channel have been mentioned.

Whereas handling of the UE mobility case primarily concerns the UTRAN and might often not involve the CN at all, the handling of the start of the MBMS service will require involvement of both CN and UTRAN. 

In this contribution we would like to present an overview on different possibilities we see for triggering RRC establishment at the start of the MBMS service. Several alternatives are listed and companies are invited to study benefits and drawbacks of the different alternatives in more detail.

2. Identified signalling alternatives

2.1. Iu-interface

Two main alternatives for signalling the start of the MBMS service over the Iu interface have been determined:

1. UE individual paging/notification
The CN sends an indication per UE interested in the MBMS service. 

a. Use of existing paging procedure
In this alternative, the normal R99 procedures are used. The UE-specific PS paging will trigger an RRC connection for each UE.

b. Use of a modified paging procedure
If we use a modified/new paging procedure, the UTRAN can be made aware of the fact that the paging is only initiated for a specific MBMS service. This would enable the UTRAN to handle the paging request with more intelligence.
E.g. when receiving an MBMS page, the choice could be left to the UTRAN to actually page the UE or not. If the UTRAN already is aware of a sufficient number of UE’s interested in a specific MBMS service in a certain area and decides to turn on ptm transmission, the UTRAN might decide that it is not usefull to initiate MBMS related paging towards additional UEs in this area and discard the paging request received over Iu.

2. Service related paging/notification (paging of group)
The CN will sent an indication to the UTRAN impacting a potentially large number of UE’s, e.g. one indication per RA/RNC. This type of indication will typically be sent using a new signalling association between CN and UTRAN.

Alternative 1 might enable solutions closer to existing R99 mechanisms, alternative 2 might enable lower signalling load over Iu.

2.2. Uu-interface

On the Uu-interface, at least 3 alternatives can be discerned regarding how to trigger RRC connection establishment at the start of an MBMS service:

1) UE individual paging 
UE is paged by using normal R99 procedures, thus triggering the RRC connection establishment.

2) Service related paging (group paging)
Group of UEs is paged with one MBMS service specific paging message. The paging could e.g. use an MBMS service specific RNTI. As this is a new mechanism, the details of the paging are still FFS. Issues to consider are e.g. which PICH bits to use, DRX cycle considerations and congestion avoidance mechanisms for the UL RACH.

3) Update of broadcast information
The existing R99 paging procedure for indicating a change in BCCH information is used. The UTRAN needs to update a still to be defined SIB in order to indicate the MBMS service start. Although this alternative uses existing paging procedures, the handling of the resulting UL load should receive carefull considerations.

Each of the 3 approaches  has its own drawbacks and benefits. E.g. proposals 1) and 3) rely completely on existing paging procedures,  where as approach 2) requires a new paging mechanism.

3. Iu/Uu signalling combinations

Having briefly looked at different alternatives for Iu and Uu, it is also interesting to look at the combination of Iu and Uu alternatives. An overview is presented in the following table:

	Uu\Iu
	1a: R99 Individual notification
	1b: MBMS related individual notification
	2.         Service specific notification

	1. Individual paging
	[I]
	[2]
	-

	2. Service related paging
	-
	-
	[3]

	3. Update of broadcast
	-
	-
	[4]


Allthough other combinations are in theory possible, we think the signalling combinations which are numbered [x] in the above table are the most interesting.

From discussions so far, it has become clear that it will probably not be acceptable to bring all UE’s to RRC connected mode at MBMS service start: it should probably be possible for the UTRAN to only bring that fraction of the interested UE’s into RRC connected mode that is necessary to make a good judgement between the different Uu transmission alternatives. If we compare the different signalling combinations on this requirement:

[1]: R99 Individual paging on Iu / R99 Individual paging on Uu
The main benefit of this solution is that it completely relies on existing R99 mechanisms for triggering the establishment of the RRC connection. In this signalling combination however, all interested UE’s will be brought to connected mode at least temporarily.

[2]: MBMS related individual paging on Iu / R99 individual paging on Uu
This solution could be considered an update to [1]. It relies on existing procedures over Uu and e.g. a modified paging procedure over Iu. Only a fraction of the interested UE’s need to be brought to RRC connected mode. When the load in a certain area has crossed the ptm threshold, no further paging on Uu is required.

[3]: Service related paging on Iu / Service related paging on Uu
In this solution, a service related notication over Iu would result in a service related paging over Uu. By including a “required response fraction” parameter in the service related paging message over Uu, only a fraction of the interested UE’s will establish an RRC connection.

[4]: Service related paging on Iu / Update of broadcast on Uu
In this solution, a service related notification over Iu would result in a change of the broadcast information over Uu and related BCCH modification paging. By including a “required response fraction” parameter in the broadcast, only a fraction of the interested UE’s will establish an RRC connection.

3. Proposal

This paper has presented 3 Iu/Uu signalling alternatives on how to bring a fraction of the UE’s interested in a certain MBMS service in RRC connected mode. A more detailed study of the different alternatives should enable determination of the most suitable alternative. 

We invite other companies to study the indicated alternatives and contribute to the selection of the best alternative.

