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1 Introduction

Whilst it seems that the Notification process and counting at MBMS session start is quite straightforward for the CELL_DCH, CELL_FACH, CELL_PCH, and idle mode UE, it is not so easy to see how this process will be carried out for UEs in URA_PCH state. The aim of this document is to discuss the relevant potential mechanisms, and for Vodafone to propose a solution.

2 Potential mechanisms that could be used

2.1 Assume URA_PCH UEs to be in all cells of the URA

2.1.1 General

This proposal would mean that the SRNC would effectively “MBMS Attach” the UE to each cell in the URA. This proposal is the simplest and least impacting to the network or the UE. However it could also be very resource inefficient for the operator in that ptm bearers could be unnecessarily established in some cells. The likelihood of this occurring would increase both with the number of URA_PCH UEs in the network at any one time, and the number of cells per URA. If the URA_PCH UEs were not counted in any cells, then they may miss the MBMS session where they were one of few UEs in the cell requiring a ptp MBMS reception.

2.2 Move all UEs to CELL_FACH state

2.2.1 General

In this proposal, on receipt of the Session Start from Iu, the idea is that the UTRAN would move all of the URA_PCH UEs into CELL_FACH state. This could be done by:

1) The SRNC paging each UE individually via PAGING TYPE 1 message with TMGI.

2) The UE autonomously moving into CELL_FACH state on receipt of the MBMS NOTIFICATION from MCCH. However this won’t work if a UE is in a DRNC that has not received a Session Start message from Iu.

3) A combination of 1 and 2 is more optimal for the radio. As all URA_PCH UEs would need to be paged over Iur anyway, these Paging messages could be filtered if the DRNC has already received the Session Start from Iu, and the DRNC would rely on the URA_PCH UEs responding the MBMS NOTIFICATION message. 

In all 3 cases, all URA_PCH UEs would respond to the SRNC with a URA UPDATE, and the SRNC could subsequently send an “MBMS Attach” over the Iur interface to the CRNC, enabling all UEs to be counted by the CRNC. 

2.2.2 Benefits

This solution has the benefit that it allows an accurate counting and accounting of URA_PCH UEs. And there is the benefit of reducing the number of PAGING TYPE 1 messages over the air interface where possible.

2.2.3 Drawbacks

Moving all UEs to CELL_FACH state has the following drawbacks:

1) The number of simultaneous CELL UPDATE/CELL UPDATE CONFIRM messages may cause quite a high peak of interference in the cell, if it is assumed that a lot of UEs are likely to be PS connected. 

2) It would mean that the benefits of URA_PCH could not be utilised for MBMS. 

3) UEs in CELL_FACH state would be using extra processing/battery power unnecessarily.  But putting all of these UEs back into the more battery-efficient CELL_PCH would mean more signalling and use of radio resources.

4) Multiple paging messages sent over Iur – however in the case where there are many drifting UEs in URA_PCH, this would be likely anyway.

5) Extra DRNC implementation needed in case of option 3.

2.3 Move “enough” UEs into CELL_FACH state for counting purposes

2.3.1 General

It is possible to optimise the proposal 3 in section 2.2 so that in the case URA_PCH UEs receive the MBMS NOTIFICATION message; they act on the “probability factor” in the same way as idle mode UEs. The other UEs that do not need to be counted will remain in URA_PCH state.

On receipt of the URA UPDATE message from the selected UEs, the SRNC would move the UE to a CELL_xCH state, and send an MBMS ATTACH over the Iur to the CRNC indicating the cell for which the UE should be counted. 

2.3.2 Benefits

1) The peak impact on the radio could be controlled and the mechanism would be scalable

2) There would be an accurate counting and accounting mechanism for URA_PCH UEs

3) As the number of UEs in CELL_FACH would be controlled, there would be little radio impact in subsequently moving these UEs to the more efficient CELL_PCH by way of the CELL UPDATE CONFIRM message.

4) Most URA_PCH UEs would be unaffected.

2.3.3 Drawbacks

1) Multiple paging messages sent over Iur – however in the case where there are many drifting UEs in URA_PCH, this would be likely anyway.

2) Extra implementation needed in DRNC

2.3.4 Other considerations

Due to the fact that some UEs will be kept in URA_PCH, some of these UEs may move into a cell that either is not transmitting MCCH, or requires the UE to receive MBMS ptp. In this case, the UE will trigger a URA UPDATE to the UTRAN indicating the cause “MBMS Active in source URA”. It will be then the job of the SRNC to “MBMS Attach” the UE to the CRNC, and to move the UE to an appropriate RRC state where the PTP radio bearer can be established.

3 Conclusions

It is concluded that the solution in section 2.3 is the most scalable and meets the counting requirement with little impact on the UTRAN or UE, whilst maintaining radio efficiency for MBMS. 

Therefore Vodafone propose that the solution in section 2.3 is agreed, and that the following text is included in TS25.346.

*Text to be added*
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Figure 1: Signalling to enable URA_PCH UE to be counted at Session Start

Scenario to enable the URA_PCH UE to be counted at Session Start

1. SESSION START is received by SRNC for UE in URA_PCH.

2. SRNC sends [RNSAP] PAGING message over Iur including the MBMS service ID (TMGI) and URA.

3. DRNC sends a PAGING TYPE 1 message for this UE to all cells in the URA where the MBMS NOTIFICATION message is not being transmitted on MCCH.

4. a) The UE may receive the PAGING TYPE 1 message including the MBMS Service ID.

b) Otherwise the UE will receive the MBMS NOTIFICATION message with “probability factor”.

5. Either the UE is mandated to respond in which case it should continue to step 6. Otherwise, the UE shall not respond and shall await further MCCH information.

6. URA UPDATE message is sent with cause value “MBMS count”. SRNC responds with URA UPDATE CONFIRM, and moves UE to CELL_xCH state.

7. SRNC sends MBMS ATTACH over Iur to CRNC.

8. CRNC makes PTP/PTM decision, based on RRM.

9. If PTM, CRNC sends MBMS RB INFO in cell.
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Figure 2: URA_PCH UE is first UE in cell and needs PTP reception

Scenario to enable the URA_PCH UE to acquire ptp reception

1. UE already receiving the MBMS session arrives in a cell where no MCCH is being transmitted.

2. UE sends URA UPDATE message with cause “MBMS Active in Source URA”. The SRNC responds moving the UE into CELL_FACH or CELL_DCH for ptp radio bearer establishment.

3. SRNC sends MBMS ATTACH over Iur.

4. CRNC triggers MBMS Registration procedure towards SGSN. DRNC receives MBMS Bearer Context.

5. CRNC begins to transmit MBMS SERVICE INFO message in cell.
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