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1 Introduction

This contribution proposes for discussion the concept of how to handle MBMS subscribers in Idle mode. A hybrid solution is proposed as a compromise between the Idle Mode versus Connected Mode handling concepts.

2 Multicast - Idle or Connected Mode? A Hybrid Solution.
The recent RAN2/RAN3 ad hoc meeting on MBMS in Wokingham showed some widespread differences between companies. As yet there is no consensus, and worse, there is a severe risk that the committees will compromise on a solution that is commercially useless.

Most discussion has focussed on the “idle mode” versus “connected mode” argument. This document attempts to outline a hybrid solution which appears to satisfy the desire “to avoid complex new procedures” while also satisfying the need to “have a solution that can handle peaks in load” and “underlying GSM coverage”.

The basis of this solution is that the RNC aims to get up to [10] mobiles per cell into RRC connected mode. Once there are more than [10] mobiles in the cell, the other mobiles are left in RRC-Idle mode.RRC connected mode mobiles obey “R’99 procedures”. The behaviour of the mobiles in RRC-idle mode are slightly enhanced from the R’99 procedures.

This concept is expanded below. The description is not complete but should be sufficient for other people to develop. 

3 Some requirements

Below are reported some requirements that any proposed solution has to take into account, as emerged from the past discussions:

a) UMTS MBMS needs to work with underlying GSM coverage. Underlying GSM coverage will cause “long-lived” Iu-ps connections to be released fairly frequently, and, hence cause the majority of mobiles to be in the PMM-idle state. If mobiles belonging to an MBMS group (but not receiving a stream) keep rebuilding their RRC/Iu-ps connections whenever they return to UMTS coverage then they will cause an unacceptable network signalling load.

b) The main market requirement for MBMS is to relieve/avoid congestion caused by point to point “streaming” services. Hence the MBMS design needs to cater for short media clips of, say, 15 -120 second duration.

c) “Traffic channel” congestion is not the only concern. Care is also needed to avoid peak loads on paging channels, initial access channels, RNC processors, etc, etc.

d) Solutions that are simple and quick to implement and minimise Interoperability problems are desirable.

4 Suggested solution

Note: this is a hybrid solution stimulated by various companies’ different contributions (including those of Vodafone)

The basic idea behind this hybrid solution has several components:

a) the RNC needs to know whether there are enough mobiles within a cell to justify allocating a Point To Multipoint channel. The RNC does not care whether there are “more than enough” mobiles to justify a PTM stream.

b) in all cells the RNC must ensure that it does not send streams when there are “zero recipients” of the stream.

c) at the beginning of a clip, in every cell the RNC aims to establish “sufficient” RRC connections to justify a PTM stream in that cell.

d) The RNC pages mobiles and builds, say, 10 RRC connections. The other mobiles that wish to receive this stream are left in RRC-idle.

e1) Mobiles in an RRC connection act as if in RRC connected mode (probably) in Cell-FACH state. In line with R’99 behaviour for Cell-FACH, before changing cell, the UE reads the neighbouring cell BCH information. Upon cell change, the mobile performs a Cell Update to the new cell and is allocated to the PTM channel or to a specific PTP channel in the new cell. (With suitable SRNC to CRNC signalling, the CRNCs can then increment the count of connected mobiles in the target cell and decrement the number for the old cell).

e2) Mobiles in RRC-idle act generally as if in RRC-idle mode. After the RNC has found sufficient mobiles within a cell, it uses the PCH/BCH to inform the idle mobiles of the description of the PTM channel. In order to prevent frequent cell changes while receiving a stream, the UE applies an offset (this might mean sending a new parameter on the BCH or just the (ab)use of an existing parameter). Before or after cell change the UE reads the BCH information of the target cell and also whether the target cell has a PTM channel. If the target cell has a PTM channel, the UE moves to the PTM channel. If there is no PTM channel in the target cell, then the UE establishes an RRC connection in the target cell and is directed to a PTP resource.

f) It is possible that (some or all) RRC connected users may leave the cell. Therefore in this case, and dependent upon the length of the streaming clip, it is possible that the RNC will periodically need to check that there are still [5] or more (RRC_Idle)mobiles within the cell still wishing to receive the PTM stream. This can be achieved by ‘paging’ the idle mode mobiles and establishing connections with a sufficient number of them.

5 Key Elements

5.1 Paging at the initial (starting) phase

Some mechanism is needed to avoid overload of the paging channels, and/or the paging process within the RNC and/or SGSN. 

When the mobile JOINS the multicast group, the SGSN can build a table of which IMSIs belong to each multicast group, and, ensure that the mobile is informed of the group ID (eg Temporary Mobile Group Identity).

When the stream’s preamble starts, the SGSN sends one paging message [per RA] to the RNCs. The page message contains the TMGI and (at least, in order to handle mobiles that are in voice calls/active PS data sessions) a list of the IMSIs associated with that group and RA.

At this point the RNC needs to inform all the UEs that would like to receive the specific MBMS service. For this scope a scalable group paging mechanism based on the TMGI is foreseen to be beneficial. 

The description of the specific mechanism is out of the scope of the document, since it should more stage-3 issue.  A proposal may be find in  [1]. 

5.2 Recounting

Particularly for long streams (eg > 10 minutes) there may be a need for re-counting of idle mode MBMS subscribers in cells where there is a PTM channel and the number of RRC connections has dropped below a particular thresold (e.g, 5). In this case, the RNC re-pages in only those cells. The paging mechanism could be the same as the initial MBMS page and contains the TMGI. 

Provided that the RRC connected mobiles are in cell-FACH state, they will ignore this page, and only a subset of RRC-idle subscribers will respond
. RRC and Iu-ps connections are then built up with the mobiles that respond to the page.

This re-counting procedure is very similar to the initial counting procedure, using the same group paging mechanism.

6 Conclusions
 In this document Vodafone have proposed a possible solution that realises the benefits of keeping the number of RRC connections to a minimum, whilst at the same time minimising the impacts on Release 99.

One of the most relevant advantages of such a proposal is that the existent Rel.99 procedures are reused for handling the necessary operations for the ptm/ptp switching evaluation process. Also the concerns about the unprotected signalling used in for Idle Mode UEs would no longer be an issue
.

We propose to discuss the above proposal and if agreed by all the companies, consider section 4  for inclusion in the TS 25.346.
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� We have considered a scalable group paging mechanism that limits the paging respond messages by the UEs.
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