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1. Introduction

The Frequency Layer Convergence (FLC) concept was included to [4] in RAN2#40 based on revised text from [3]. The intention behind the FLC concept is to maximise the p-t-m connections for an MBMS session, from the RNC point of view. This is because MBMS in p-t-p would not present many advantages over the R99 DCH connection since the same radio resources are consumed. It is currently not possible to converge a UE to a certain cell or frequency in the following RRC states: Idle, CELL_FACH, CELL_PCH. Even though included in the [4], The FLC description is still at a general level, and requires further refinement before stage-3 work can be started. In this contribution, we present a Nokia view on the requirements and assumptions related to FLC concept. Based on those, we identify the impact of FLC to some MBMS procedures/features and propose the changes to be made to various parts of [4] to explicitly describe this impact as well as the underlying assumptions.
2. Discussion

2.1. FLC assumptions and Requirements

In documents R2-031716, R2-032077 and R2-040086 the FLC concept is discussed. However, the text describing FLC in [4] does not capture all the underlying assumptions. According our view, at least the following assumptions are valid:

1. Not all MBMS capable UEs should reselect to the MBMS layer.
Only the UEs that have activated the MBMS user service for which a session is starting shall have moved to the MBMS layer. This will avoid all MBMS UEs that have activated other MBMS service reselecting always to the same frequency when any MBMS service is transmitted and minimise the migration trend of MBMS UEs towards bigger cells although normal cell reselection parameters would prioritise smaller cells e.g. on micro layer.

2. The FLC shall only be active after the reception of notification. 

It is not stated clearly in [4] whether the UE should move when joining the session or when it is notified. Nokia’s preference the latter one since it allows the FLC to happen only when it is needed i.e. when the session starts. This is important since cell re-selection based on the FLC is not typically indicating the best cell to camp on based on the normal cell reselection rules that are in use in the network.

In practice, there would be MICH and MCCH present in each cell, but the counting is done at target frequency. The re-selection delay needs to be taken into account in counting. 

3. There shall be an explicit session stop to indicate disabling the FLC. 

Since FLC will typically present a less optimum cell re-selection, the time the UE spends actively using this feature should be minimised. 

4. FLC-based cell re-selection should only occur on the areas where the preferred MBMS frequency layer can provide acceptable quality.

FLC can only occur in cells, which overlap in coverage with the target frequency. Furthermore, the adjacent cells providing MBMS service must be at the same target frequency. There shall be no attempt to converge UEs towards a specific cell, because this would cause high interference on neighbouring cells. Instead general FLC layer rules, which are valid for all neighbour cells on the MBMS layer, should be defined. These rules should allow smooth initial frequency layer convergence and maintain the UE on the preferred MBMS layer as long as session is active and the preferred MBMS frequency layer can provide acceptable quality (i.e. at least the S criterion is met). 

6. FLC shall be backwards compatible 

The FLC shall allow inter-working with the existing cell reselection criteria.

7. FLC shall be available for networks with and without HCS.

8. It is assumed the MBMS layer also provides R99/4/5 services independently of MBMS services

It shall be possible for R99/4/5 UEs to also camp on the MBMS layer cells.

2.2. Impact on MBMS specification

The above assumptions have an impact on MBMS procedures/features other than FLC. Currently this is not reflected in [4]. One clear conclusion from the assumptions listed in 2.1 is that FLC shall be only available during MBMS session. Looking at the MBMS procedures, the following points need to be highlighted:

1. Session start procedure needs to be enhanced to take FLC into account.

2. Session stop procedure needs to be used, if FLC is used.

3. MICH and MCCH needs to be present also in all cells within the MBMS service geographical area, even if there is no MTCH.

FLC needs to use a cell reselection based method. This means that the UE will select the best cell, based on a set of modified rules given by the network. The network is able to switch this feature ON/OFF, with the start/finish of the MBMS session.

4. Proposal

It is proposed that the following changes capturing the above assumptions and the impact identified in section 2.2 should be agreed to be included in the TS. Once there is an agreement, CR can be made based on the agreement.

>>>>>>>>>>>Start of the modification #1<<<<<<<<<
6.3.
MBMS Notification Indicator Channel 

MBMS notification utilizes a new MBMS specific PICH called MBMS Notification Indicator Channel (MICH) in cell. MICH frame is presented in Figure 1. The exact coding is defined in Stage-3 physical layer specifications. When FLC is used, MICH channel can be present in a cell independently of the presence of MTCH channels.
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Figure 1: MICH frame used in MBMS notification

>>>>>>>>>>>End of the modification #1<<<<<<<<<
>>>>>>>>>>>Start of the modification #2<<<<<<<<<
8.1.1
Session start

Upon receiving a session start indication from CN, UTRAN initiates the session start sequence to allocate radio resources to UEs for receiving the MBMS content. As part of this sequence, UTRAN may apply the counting procedure (counting the number of idle mode UEs) to decide whether to use the p-t-m or p-t-p transfer mode. The FLC may also be activated during session start sequence, which may cause cell re-selection during the session start sequence. In this case, cell re-selection shall take place after MCCH is read.
The Figure 2 shows an example of a possible session start sequence.
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Figure 2: Session start
In general, the session start sequence involves the following steps:

· In case UTRAN applies counting to determine the most optimal transfer mode, it may first apply conventional paging to move UEs in URA_PCH to CELL_PCH state. Next, the following steps are performed:

· UTRAN sets the correct MBMS Notification Indicator (NI) and sends the MBMS ACCESS INFORMATIONincluding service ID, and access probability on MCCH. 

· Upon DRX wakeup, UEs in idle mode as well as UEs in CELL_PCH, URA_PCH and CELL _FACH not receiving an MBMS service provided in p-t-m transfer mode evaluate the MBMS NI and if set, read MCCH at the pre- defined time(s). Upon receiving the MBMS ACCESS INFORMATION including access probability, UEs in idle mode for which the probability check passes, initiate RRC connection establishment to move to PMM CONNECTED. RRC Connected mode UEs ignore the MBMS ACCESS INFORMATION. UTRAN counts the UEs interested in the MBMS service using UE linking from CN

· In case a pre- defined threshold is reached, UTRAN applies the p-t-m RB establishment procedure specified below. Otherwise, UTRAN may repeat the MBMS ACCESS INFORMATIONa number of times, using different probability values. If the threshold is not reached, UTRAN applies the p-t-p RB establishment procedure

NOTE:
The NIs are evaluated by UEs in CELL_PCH, URA_PCH and CELL_FACH that are not receiving an MBMS service that is provided using p-t-m transfer mode. In this section these UEs are referred to as 'NI- detecting connected mode UEs'. The UEs in CELL_PCH, URA_PCH, CELL_FACH and CELL_DCH that are receiving an MBMS service that is provided using p-t-m transfer mode receive the Secondary Notification Indicator (SNI) instead. The latter UEs are referred to as 'SNI detecting connected mode UEs'.

· In case UTRAN selects the p-t-m RB establishment procedure:

· UTRAN configures MTCH and updates MCCH (MBMS Service InfoRMATION and MBMS RADIO BEARER INFORMATION) by including the service ID and p-t-m RB information for the concerned MBMS service

· In case p-t-m RB establishment is not preceded by counting, UTRAN sets the correct MBMS Notification Indicator (NI). Regardless of counting, UTRAN also provides the Secondary Notification Indicator.

· UTRAN sends the MBMS dedicated notification message including the service ID and cause= session start on DCCH to inform UEs in CELL_DCH that are not receiving an MBMS service provided using p-t-m transfer mode

· In case p-t-m RB establishment is preceded by counting, UEs in idle mode as well as NI- detecting connected mode UEs read MCCH at the pre- defined time(s) to acquire the MBMS Service InforMATION and MBMS RADIO BEARER INFORMATION

· In case p-t-m RB establishment is not preceded by counting, Upon DRX wakeup, UEs in idle mode as well as NI- detecting connected mode UEs evaluate the MBMS NI and if set, read MCCH at the pre- defined time(s)to  acquire  the MBMS Service Information and MBMS RADIO BEARER INFORMATION 

· Upon detecting the MBMS SNI, SNI- detecting connected mode UEs read MCCH at the pre- defined time(s) to acquire  the MBMS Service InfoRMATION and MBMS RADIO BEARER INFORMATION. UEs that are incapable of receiving the MTCH for the session that is started in parallel to the existing activity notify the user. This enables the user to choose between the ongoing activity and the new MBMS service

· Upon receiving MBMS dedicated notification with cause= session start, UEs in CELL_DCH that are incapable of receiving the MCCH and the corresponding MTCH in parallel to the existing activity notify the user. This enables the user to choose between the ongoing activity and the new MBMS service. If the user decides to receive the new MBMS service, the UE shall read MCCH at the pre- defined time(s) to acquire the MBMS Service InfoRMATION and MBMS RADIO BEARER INFORMATION. 

· Upon receiving the MBMS Service InfoRMATION and the MBMS RB INFORMATION including the p-t-m RB information for the concerned MBMS service, the UE starts receiving the p-t-m radio bearers 

· In case UTRAN selects the p-t-p RB establishment procedure:

· UTRAN applies conventional paging to trigger UEs in CELL_PCH to perform cell update. Furthermore, UTRAN establishes the p-t-p RB by means of appropriate RRC procedures eg. the RB setup procedure

· UEs establish the p-t-p radio bearers by means of the RRC procedure selected by UTRAN eg. the RB setup procedure 

· UTRAN updates MCCH (MBMS Service Info) to inform UEs joining or entering the cell at a later point in time.

>>>>>>>>>>>End of the modification #2<<<<<<<<<
>>>>>>>>>>>Start of the modification #3<<<<<<<<<
8.1.4
Session stop 

UTRAN may apply the session stop procedure to inform UEs that the end of MTCH transmission concerns the end of a session rather than just an idle period. The purpose of the procedure is to reduce the UE power consumption and to allow the UE to disable the frequency layer convergence functionalities when there are no ongoing MBMS sessions requiring the use of FLC. When FLC is applied UTRAN shall apply session stop procedure.

The Figure 3 shows an example of a possible session stop sequence.
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Figure 3: Session stop
In case UTRAN provides the service p-t-m, the session stop sequence involves the following steps:

· UTRAN sets the correct MBMS NI and provides the SNI
· Upon DRX wakeup, UEs in idle mode as well as NI detecting connected mode UEsevaluate the MBMS NI and if set, read MCCH at the pre- defined time(s) to acquire the required MCCH information. Upon receiving this information the UE stops receiving the MTCH

· Upon detecting the MBMS SNI, SNI- detecting connected mode UEs read MCCH at the pre- defined time(s) to acquire the required MCCH information. Upon receiving this information the UE stops receiving the MTCH

In case UTRAN provides the service p-t-p, the session stop sequence involves the following steps:

· UTRAN releases the p-t-p radio bearers and updates MCCH (MBMS Service Info) to inform UEs joining or entering the cell at a later point in time.

>>>>>>>>>>>End of the modification #3<<<<<<<<<
>>>>>>>>>>>Start of the modification #4<<<<<<<<<
11.2
Frequency layer Convergence

Frequency Layer Convergence denotes the process where the UTRAN requests UEs to preferentially re-select to the frequency layer on which the MBMS service is intended to be transmitted. This layer preference could be done by an additional MBMS session related Layer Convergence Information (LCI) such as offset and target frequency. These kinds of information could be given to UEs at session start and during the whole session, and will be applied during the entire session. More than one offset may be required to support multiple frequencies, but it is assumed that the same LCI information will apply to all the services on the same frequencies.

The details of the mechanism are defined in state 3, but the mechanism should fulfil the following requirements:

· Not all MBMS capable UEs should reselect to the MBMS layer.

· The FLC shall only be active after the reception of notification.

· There shall be an explicit session stop to indicate disabling the FLC.

· FLC -based cell re-selection should only occur on the areas where the preferred MBMS frequency layer can provide acceptable quality

· FLC shall be backwards compatible – i.e. allow inter-working with the existing cell reselection criteria

· FLC shall be available for networks with and without HCS.
· 
· It is assumed the MBMS layer also provides R99/4/5 services independently of MBMS services – i.e. R99/4/5 UEs may also camp on the MBMS layer cells.
>>>>>>>>>>>End of the modification #4<<<<<<<<<
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