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1. Introduction

At RAN2#44, 3 liaisons have been received from SA2 regarding the MBMS Session ID. In general, SA2 say that:

1) The Session ID should be passed to the UTRAN from the CN during Session Start. 

2) If available in the UTRAN, the UTRAN should pass the Session ID to the UE. 
3) If available, the Session ID should be used to prevent UEs from responding to a Notification if they have already received the session correctly.
Point 2 comes from the fact that SA2 want to be able to send repeated sessions to the UE, and they want the UE to know that the session is a “repeated” session instead of a “new” session. 

Point 3 from SA2 comes from the GERAN RRM requirement where they do not want to count UEs for an MBMS session if it does not need to receive it. In GERAN, this approach will enable to accurately count mobile stations interested in the session. However in the UTRAN the same mechanism cannot currently be used for all RRC states. 

The aim of this document is to analyse how the requirements for the providing of the Session ID to the UE can be incorporated into the UTRAN MBMS architecture. Also the document goes on to discuss whether any slight architectural changes could be made to maximise the accuracy of the counting by the UTRAN.

2. Discussion

2.1
Provisioning of Session ID to the UE

2.1.1
Signalling of Session ID

In order to avoid wasting battery power, the Session ID should be sent to the UE as soon as possible at Session Start. Therefore it is clear that this should be sent in the message that notifies the UE of the session. 

One could see two approaches here:

Either 

a) Notify the UE of the session ID on MCCH, or 

b) Notify the UE via the MICH. 

Vodafone feel that it would create far too many layer 1 impacts if try to distinguish a new session from a repeated session with the MICH coding, without much benefit. Therefore it is only considered that the Session ID is known by the UE at RRC level.

At RRC level in the UTRAN, there are two ways to notify the UE of an MBMS session: 

1) For RRC idle, CELL_FACH/PCH and URA_PCH UEs, the MBMS Notification procedure is used on MCCH.

2) For CELL_DCH UEs, a dedicated paging procedure will be used over the DCCH. 

Thus it would seem relatively simple to provide the UE with the Session ID in both of these existing procedures. Also it would seem desirable to send the Session ID with the same periodicity as the MCCH information repetition, such as to ensure that UEs returning to coverage are also aware whether the MBMS session is a repeated session or a new session.

2.1.2
Handling of Session ID by the UE

In terms of the UE behaviour on receiving the Session ID, if the session is a repeated session and the UE has already received this session correctly, then in general the UE is not required to receive the MTCH for this session. The detailed AS-NAS relationship here is FFS but should be quite simple to agree.

Hence RRC idle, CELL_FACH/PCH and URA_PCH (and PTM+PTP capable in CELL_DCH) UEs should revert back to reading the MICH/MCCH. Exact details are FFS.

UEs in CELL_DCH state meanwhile should continue receiving the non-MBMS service.

2.2
UTRAN counting for repeated sessions

In terms of enabling an accurate counting procedure, the UE receiving the Session ID in the Notification and deciding not to receive the MTCH is not enough, because all UEs that had already correctly received the session would be counted again and PTM channels could unnecessarily be provided in a high proportion of the network. Solutions are thus needed to enable efficient use of retransmissions.

Therefore it would be beneficial if the UE only considers responding to the MBMS Notification if it has not already received the MBMS session notified in the current MBMS Notification procedure. On top of this it would only respond based on the value of the received probability factor. 

It can be considered that such an approach fits in well with the current counting architecture for RRC-idle and URA_PCH UEs, and the changes to the specification of the UE behaviour would be very small. Therefore it is hoped that this could be agreed relatively easily.

For UEs in CELL_PCH/FACH, the above mechanism would not offer any improvements to the counting for a retransmitted session, because these UEs are implicitly counted by the UTRAN based on the fact that it knows that they have joined the MBMS service that is being notified, and also it knows which cell they are in. Therefore it would not be possible for the UTRAN to distinguish whether the UE had already received the session or not.

2.2.3
Additional solutions for CELL_PCH/FACH UEs

2.2.3.1
Mechanism requiring response to counting

This solution uses the same architecture as provided for URA_PCH counting. This would mean that CELL_PCH/FACH UEs are only required to respond to counting if they want to receive the retransmitted MBMS session – and also based on the value of the probability factor. However, enabling this for CELL_PCH/FACH UEs would require changes to the current stage 2 agreements that these are not required to respond to an MBMS Notification. Further analysis is provided below.

For CELL_PCH UEs:

· There may be a number of CELL_PCH UEs in the cell, possibly due to manufacturers not implementing URA_PCH, or having an algorithm where UEs are only put into URA_PCH if they are very mobile. 

· One could argue that from a UE implementation perspective, it could be simple to align the MBMS counting behaviour with the URA_PCH behaviour, and to continue to align the behaviour in these states as per Release 99. Thus changing the current stage 2 agreements such that the UE responds to counting may be acceptable. 

· From a UTRAN perspective, there would be Iur issues to consider in attaching. We would probably need to split the UE “counting” indication from the “attach” indication. Alternatively we could use the MBMS Attach to count UEs, and use a common procedure over Iur to register UEs in the DRNC. 

For CELL_FACH UEs: 

· Use of this mechanism would allow a single architecture from both a UE and UTRAN perspective. 

· However UEs do not tend to remain in CELL_FACH state for such a long time. 

· Therefore there may not be many UEs in this state simultaneously, and thus it could be acceptable for the UTRAN to only count them for the repeated session when they move into a more inactive state – such as URA_PCH. 

2.2.3.2
Mechanism to simulate CELL_PCH state with URA_PCH

Another mechanism that would require no stage 2 changes for CELL_PCH UEs could be to move CELL_PCH UEs to URA_PCH prior to notification on MCCH of the repeated session. This could increase the amount of air-interface paging due to paging over a wider area for non-MBMS services during reception of the session. However, providing a URA layer where 1 URA = 1 cell could solve this problem. 

2.3
Mechanisms to move UEs into URA_PCH from CELL_PCH state

2.3.1
Requirements

It is necessary for the network to move CELL_PCH UEs into URA_PCH between the end of the session “transmission” and the start of the session “retransmission”. There are two cases here:

1) The case where the UE was RRC connected in CELL_PCH purely because it was previously receiving another MBMS session. In this case, the UE is likely to be re-directed to a large URA to reduce battery consumption. 

2) The case where the UE was in CELL_PCH for non-MBMS reasons. In this case, the UE could be re-directed to a URA = 1 cell, in order to simulate CELL_PCH for the forthcoming session retransmission. 

2.3.2
Iur considerations with single cell URA

In the case of using a single-cell URA and in the case of UE being under a DRNC:

1) The SRNC should somehow know NOT to move the UE back to CELL_PCH for “non-MBMS” reasons during the session, otherwise it may be unnecessarily counted in the PTM/PTP decision. Thus SRNC should trust the DRNC to use a single cell URA approach to simulate CELL_PCH with URA_PCH. Impacts to RAN3 should be considered.

2) The decision regarding URA selection is a CRNC decision. Therefore Vodafone assume that there is the need for the DRNC to maintain a mapping between the UEs and the URA they have to follow UE in order for it to know which URA should be selected for which UE when a URA UPDATE is sent. Please notice that similar problem would be present also in Rel.99 when a cell is configured to be part of multiple overlapping URA. Anyway impacts on RAN3 should be checked.

2.3.3
Signalling open issues
The details of the signalling solution need to be discussed. The issues are:

1) Should the signalling occur at the start of the retransmitted session or at the end of the first transmission? 

a. This is only useful if the UE responds based on probability factor after the state change to URA_PCH has occurred. Does such a requirement provide difficulty or large delay from a UE perspective? 

b. Does the UTRAN always know at end of first transmission whether the session will be repeated or not? 

2) Should the state change be triggered in a dedicated or a multicast manner? Depends on how quickly the UEs need to be moved into URA_PCH state.

3) In case of a multicast approach being preferred, should the UE respond to the MCCH message to indicate the success of the procedure? In the UE not responding to signalling, if the UTRAN should assume the state change to have been successful, CRNC would page the URA anyway, and thus the UE would still be contacted.

3.
Conclusion

In this document we have analysed the requirements and possible solutions for providing the Session ID to the UE and how the counting procedure is impacted, depending on the specific RRC state the UEs are in.

As far as provision of Session ID is concerned, Vodafone proposes to agree on how the Session ID is sent.

As far as the mechanisms to handle session ID in the counting procedure is concerned, Vodafone proposes:

· To agree that URA_PCH/idle UEs should take into account Session ID.
· With regards CELL_PCH/FACH UEs, we can either require CELL_PCH UEs to respond to paging (taking into account that we probably need an additional procedure over Iur), or we can simulate CELL_PCH with URA_PCH, (which probably eventually needs something to be specified to stop SRNC from moving UEs to CELL_PCH in case SRNC and CRNC are different).
· If the RAN2 decision to the above point is to move UEs to URA_PCH, there is the need to have an assessment on all of the open points in section 2.3.2 and 2.3.3.
