
3GPP TSG-RAN-WG2 Meeting #57bis
(
R2-071420
St Julians, Malta, 26 - 30 March 2007
Source: 


Nokia

Agenda Item: 
09
Title:



MBMS SFN Operation Principles
Document for: discussion & decision
1 Introduction

The aim of this document is to discuss and decide some principles for the MBMS SFN mobility operation (e.g. for the reselection procedures) thus ensuring the system operation is adequate for the operator service requirements.
2 Coordination between multicast and unicast layers
As stated in the WI description (“The unicast serving RNC does not need to be aware of a UE receiving transmissions from a SFN MBMS carrier”), there is no need for coordination between the multicast and unicast layers. One of the consequences of this requirement is that when counting is performed in the unicast layer, the UE will still be counted as it normally would in Rel-6, independently of the same content being received or not in the multicast layer.

It is somewhat assumed that (e.g.) high quality Mobile TV content in the multicast layer and the low quality content transmitted in the unicast layer would have different TMGIs and therefore no coordination of services would be possible, at least at RAN level, in either the UE or UTRAN.
Proposal A: RAN2 to confirm the above assumption.

3 Cell suitability criteria

In the RAN2 discussions it has been generally assumed that the definition of suitable cell and the camping criteria could be reused for MBMS SFN operation.
From subclause 4.3 in 25.331 we can find the following definition of suitable cell

suitable cell:

A "suitable cell" is a cell on which the UE may camp on to obtain normal service. Such a cell shall fulfil all the following requirements.

-
The cell shall be part of either: 

· the selected PLMN, or: 
· the registered PLMN, or:
· a PLMN of the Equivalent PLMN list
according to the latest information provided by the NAS.

-
The cell is not barred, see subclause 5.3.1.1;

-
The cell is part of at least one LA that is not part of the list of "forbidden LAs for roaming" [9], which belongs to a PLMN that fulfills the first bullet above;
-
The cell selection criteria are fulfilled, see subclause 5.2.3.1.2.

If the IE “Multiple PLMN List” [4] is broadcast in the cell, the cell is considered to be part of all LAs with LAIs constructed from the PLMN identities in the “Multiple PLMN List” and the LAC broadcast in the cell.
PLMN Selection

It may be desirable to provide MBMS services on SFN in international roaming scenarios (e.g. pay-per-view). However, this separation of the multicast and unicast layers may have some impact to the NAS, as it would have to be aware of different PLMN selection for different camping purposes. If we want to somewhat minimise the impact to the system, it would be simpler to assume the PLMN selection is always driven from the unicast layer. 

Independently of the roaming scenario, it is possible to envisage the multicast and unicast coverage to be different. In that case, the dependency on the unicast layer would mean that no MBMS reception would be possible until the UE is camped on the unicast layer. However, in our view that would not be a drawback to the system operation.

One simple possibility is to indicate the frequency where the MBMS SFN operation is occurring, from the system information of the unicast layer. That would avoid having to develop a new concept for PLMN selection for MBMS SFN operation.

Proposal B: Agree that the selected PLMN for MBMS SFN operation will always be driven from the unicast layer. 
Location Area

In Rel-6 MBMS, it is possible to restrict the MBMS reception to the Location Area where the UE is camped on. However, in the MBMS-SFN operation it is assumed that the location area information (SIB1) is not available. Therefore, a UE camped on PLMN A could receive MBMS from any location area of an equivalent PLMN.
Proposal C: agree on the above assumption (Location Area is not available in MBMS-SFN).
Cell Barring and Reservations

For true SFN operation, the physical channel information must be kept the same across all cells. For this reason, cell barring and cell reservations would be applicable to the whole cluster and cannot work on a per-cell basis.
Proposal D: agree on the above assumption (cell barring and reservations are per-SFN cluster).
Cell Selection Criteria

The sub-clause 5.2.3.1.2 of 25.304 describes the cell selection criterion S, as shown below:

5.2.3.1.2
Criteria

The cell selection criterion S is fulfilled when:
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Srxlev > 0  AND Squal > 0

for TDD cells:

Srxlev > 0


Where:
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	Squal
	Cell Selection quality value (dB)

Applicable only for FDD cells.

	Srxlev
	Cell Selection RX level value (dB)

	Qqualmeas
	Measured cell quality value. The quality of the received signal expressed in CPICH Ec/N0 (dB) for FDD cells. CPICH Ec/N0 shall be averaged as specified in [10]. Applicable only for FDD cells.

	Qrxlevmeas
	Measured cell RX level value. This is received signal, CPICH RSCP for FDD cells (dBm) and P-CCPCH RSCP for TDD cells (dBm).

	Qqualmin
	Minimum required quality level in the cell (dB). Applicable only for FDD cells.

	Qrxlevmin
	Minimum required RX level in the cell (dBm)

	Pcompensation
	max(UE_TXPWR_MAX_RACH – P_MAX, 0) (dB)

	UE_TXPWR_MAX_RACH
	Maximum TX power level an UE may use when accessing the cell on RACH (read in system information) (dBm)

	P_MAX
	Maximum RF output power of the UE (dBm)


The camping criterion Srxlev is influenced by the UE power class (Pcompensation). This is to ensure sufficient UL coverage when the UE verifies the S criterion for a potential suitable cell.
However, for MBMS-SFN operation there is no UL transmission. Therefore, it would seem unnecessary to limit the coverage by the UE power class.

Question 3.1: should the S criterion be reused for SFN operation, or should it be modified so as to avoid usage of Pcompensation?
4 Mobility across different SFN areas

In order to determine what parameters of cell reselection are required, it would be important to consider the UE behaviour when moving across SFN areas.
Generally, it could be assumed the UE is not aware of the different cells in the same SFN area. To the UE, SFN operation is equivalent to a single large macro cell.
If the UE is receiving service ‘A’ and moves across to another SFN area where service ‘A’ is still transmitted, we could consider some ranking of the cells on the SFN border. The UE would use intra-frequency measurements to decide which is the best (large macro) cell to camp on. This option would only require a re-use of the measurements and reselection criteria we have today and could therefore be considered the simplest.

One other option would be for the UE to loose coverage of the large macro cell and select a cell on the new SFN area. However, this option would mean the UE would temporarily loose service coverage until it regained coverage via a neighbouring SFN area.
The former is fit-for-purpose in the scenarios where the same MBMS service is available across different MBSFN clusters. However, this same solution would be sub-optimal for the cases where the UE is receiving a regional service, only available in certain MBSFN clusters. Given that there is no UL transmission on the multicast carriier, the UE could remain camped on the original SFN cluster until such time as the service ‘A’ could no longer be received without impacting the system and therefore increase the coverage area of reception of the regional service.

Furthermore, the reusage of intra-frequency measurements would imply some reusage of idle mode intra-frequency measurements from the unicast operation. However, these are generally based on DRX operation (paging cycles) which is not available in MBMS SFN operation.
Proposal E: Agree that regional services are possible on a RNC wide area or greater
Question 4.1: Assuming that the UE is not receiving any service, or the service currently being received is available on the neighbour cluster, Should normal intra-frequency reselections based on SIB3/SIB11 parameters be reused for inter-SFN area mobility? The terminology of the stage 2 CR does not make this clear, since it talks mainly about cell selection.
It is also worth noting that if intra-frequency reselections are reused, it is not clear what the applicable measurement requirements are, due to the non-existence of paging (DRX cycles). This is however an issue for RAN4 to discuss.
The intra-frequency measurement and reselection are performed based on the neighbouring cell information provided in system information by SIB11/SIB11-bis/SIB12. Since there is no concept of URA_PCH, CELL_PCH or CELL_FACH states when operating in MBSFN mode, there is no usage for SIB12. Therefore, the neighbouring cell information would only use SIB11 and SIB11-bis.
Proposal F: not use SIB12 for MBSFN operation.

As stated above, the SFN operation from the UE point of view equates as camping in a large macro cell (same scrambling code is used by different smaller cells). Therefore, any different scrambling codes could be used for signalling neighbouring SFN areas. Effectively, the mechanism we have today would be the same except it would cover a much larger geographical area (RNC). This is illustrated in Figure 1.
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Figure 1
Proposal G: information about neighbouring SFN areas is always broadcasted using SIB11/SIB11bis.
5 Service Area
In Rel-6 MBMS operation, it is possible to perform counting and vary the service areas on a per-cell basis. One could think that despite the absence of counting in SFN operation, the operation could still decide to modify the service area of an MBMS service. However, this would mean that the same service is not available throughout the cluster and the MCCH information would differ per cell. As discussed above (in section 3), it is not possible to have true SFN operation if the information (e.g. System Information) per cell differs. Therefore, it would be reasonable to assume that a service area can never be smaller than an MBSFNcluster area.
Figure 2 illustrates the problems if the service area is smaller than the SFN cluster.
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Figure 2
Proposal H: agree that if the service area is smaller than the MBMS SFN cell cluster area, the MCCH and System Information will be the same across the whole SFN cluster area (i.e. service area is in units of clusters rather than cells, and all the physical channel information is the same on that cluster).

6 Background interfrequency searches

The Stage 2 also mentions the possibility of ‘background searches’. It would be worth discussing these as to what their purpose is and the impacts they may have.

Generally, ‘background searches’ are understood to be a mechanism whereby a UE in a DRX state (e.g. Idle, or CELL_PCH) will perform a sort of cell selection to try and find higher piority PLMNs 

However, this principle does not really apply to MBMS SFN operation if we assume that it is anyway controlled by the unicast layer.

The purpose of these ‘background searches’ are not totally clear, but we would assume they are intended to allow the UE to search for other multicast layers where services, different from the ones available the frequency the UE is currently camped on, are available.

The searches could have a significant impact to the UE battery consumption if they are not indicated in either the multicast or unicast layers. This is because the UE would detect and read system information of both multicast and unicast cell clusters/cells of different PLMNs, etc.

We assume that these searches are intended to occur only on the frequencies indicated as neighbours to the multicast cell in MBSFN SIB11.

Even if the system information is used to identify these neighbouring multicast cells, the UE would need to interrupt the MBMS SFN reception quite frequently in order to keep track of the services that are available in the other frequencies. This kind of ‘sniffing’ operation is beneficial for Mobile TV experience (i.e. the UE always knows what’s available for faster channel switching). The UE could in theory use the unicast receiver for the background searches (note that this is not possible for a single LO UE). However, the receiver activity on the unicast layer may not allow such background searches in some RRC states.
This searching operation could hamper the user experience and cause extra battery consumption (e.g. if some DRX scheme is in place in the current SFN reception).

Proposal I: consider the drawbacks raised in this section and agree that service availability in other frequencies will be provided by the current SFN cluster, therefore inter-frequency background searches are not required.
7 Proposal
We would welcome discussion on the issues raised in the previous sections of this document. It is also proposed to agree on the proposals on those sections.
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