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1. Introduction

In the RAN2 #40 meeting, we agreed on the basics of a frequency layer convergence mechanism:

· It was agreed to work with a so called “MBMS preferred layer” for an MBMS service: all though we assume that an MBMS service should in principle be available to be possibly provided in all layers at a certain position, the UTRAN could have one layer in which the UTRAN prefers UEs, that want to receive the service, to be. 

· UEs will be steered towards this preferred layer with an MBMS offset.

Note that since the MBMS service is in principle available in all layers, all layers will indicate the availability of the service in the MBMS SI message, they will perform counting, and so forth.
Several issues regarding the usage of the MBMS offset are not yet clear in TS 25.346. Thus, this document attempts to clarify these issues and it proposes solutions for them.
2. How to determine the preferred frequency for an MBMS service?

Since there was no discussion on how to determine the preferred frequency for an MBMS service, it seems to be clear that this will be handled by RRM. If a session starts for a certain service, the UTRAN will set the frequency which is not overloaded to provide the service as preferred frequency. 
If it would be required to have same preferred frequency for the service over the whole service areas, this would limit the flexibility, e.g. radio resource usage. In addition, it would also require extensive coordination between different parts of the UTRAN.

However, it is beneficial to provide one service on one frequency as much as possible in that intra-frequency mobility will normally be quicker than inter-frequency mobility and in that selection combining can only be performed if the MBMS service is provided on the same frequency.

Thus, we propose that the UTRAN should preferably use the same preferred frequency for an MBMS service as much as possible, but the 3GPP solution should support the possibility to have different preferred frequency for an MBMS service in different geographical areas.
Proposed for TS section 11.2:
The preferred frequency for an MBMS service is decided by RRM. The preferred frequency for an MBMS service might be different in different parts of the service area, but in general it is beneficial to have the preferred frequency the same in as large as possible area.
3. When / how to apply the MBMS offset?
3.1. When to perform inter-frequency measurements?

Currently the UE will only perform inter-frequency measurements when the quality of the selected cell goes below a certain threshold (see 25.304):

If Sx > Sintersearch, UE need not perform inter-frequency measurements
If Sx <= Sintersearch, perform inter-frequency measurements.
If Sintersearch, is not sent for serving cell, perform inter-frequency measurements.
If we continue to apply this approach, this would mean that the UE will not even measure on other frequencies, if the quality of the current cell is sufficient. Since this is not the intention, we propose to adapt these measurement rules such that UEs in common channel state or RRC-Idle which are not on the preferred frequency during a session will continuously perform inter-frequency measurements.
Proposed for TS section 11.2:
In order to enable a UE which is not on the preferred frequency to switch to the preferred frequency even if the quality of the current frequency is good, UEs in common channel state or RRC-Idle which are not on the preferred frequency during a session shall continuously perform inter-frequency measurement.

3.2. How to apply the MBMS offset?

Even though we agreed in RAN2#41 that an MBMS offset will be used, there was no discussion on how it is actually applied at cell reselection. 
The MBMS offset should be applied for cell reselection during a session to increase the probability that cells from the preferred frequency are reselected. There are two criteria in the cell reselection without HCS: 
1. cell selection criteria S
- minimum value for cell reselection
2. cell ranking criteria R
- value to prioritize cells for the cell reselection
We propose that the MBMS offset shall be applied only to R criteria. 
Thus, as an example, the UE will operate as follows during a session when it knows the current cell is not on preferred frequency:
· perform inter-frequency measurement regardless of the quality of the current cell.
· drop any cell that does not satisfy the cell selection criteria S

· apply the MBMS offset to the cells on the preferred frequency in the cell ranking criteria Rn calculation as an additional positive adjustment:
· Rn = Qmeas,n – Qoffsets,n – Ton * ( 1 – Ln ) + MBMSoffset

· rank cells by cell ranking criteria R

· choose the suitable cell by the order in the rank list

If the cell with other frequency is in the highest rank, the UE shall not reselect this cell. Otherwise, it can cause other successive cell reselection to preferred frequency. Since it is not the intention, we propose the UE shall stay in the current cell instead of cell reselection to other frequency when the cell on preferred frequency is not to be reselected.
Proposed for TS section 11.2:
The MBMS offset is not applied to the cell selection criteria S, but shall be applied to the cell ranking criteria R as an additional positive offset. If inter-frequency measurement is performed regardless of the quality of radio in the current cell and if the cell on preferred frequency is not to be reselected, the UE shall not reselect the cell on non preferred frequency. 
4. How to signal the MBMS offset information?

Related to the preferred frequency mechanism, the following information needs to be provided to the UE:

· Per service: the preferred frequency if existing

· Per frequency: the offset to be applied by a UE to cells on this frequency while an MBMS session is ongoing for an MBMS service the UE has joined.

Even though it was not decided yet on which channel to transmit this information, it should be clear that this should be the MCCH for the same reason as MBMS SI or MBSM RB information is transmitted over the MCCH rather than BCCH, i.e. the problem of frequent update and capacity of BCCH. Thus, we propose that the information indicated above should be transmitted over the MCCH during a session.

We identified the following most likely options for the transmission of service ids, preferred frequencies and MBMS offsets over MCCH:
a) service ids + preferred frequency and MBMS offsets in one new message

b) service ids + preferred frequency in MBMS SI message, MBMS offsets in a new message
c) service ids + preferred frequency and MBMS offsets in MBMS SI message

Since the MBMS SI message already lists all service ids, it is most efficient to add per service an indication of the preferred frequency in this message. E.g. by using a reference to the frequencies listed in SIB11/12, only a few bits per service would be required.

In order to determine how to transport the MBMS offset table containing rows of frequency and MBMS offset, we should try to determine the expected size of such a table. It is expected that typically an operator will attempt to handle the MBMS services on only 1, possibly 2 frequencies. Limiting the number of frequencies on which MBMS services are provided will in general increase the possibilities for parallel reception. So let us assume 2 rows in the table.

Per row, we need to identify a frequency and an MBMS offset: again if we can use an index to the frequencies in SIB11/12, some 4 bits for the frequency should be sufficient. If we assume that for the MBMS offset we needs 6 bits, only 20 bits are needed to describe 2 frequency layers.

Given the limited size of this information, we would propose to include service ids + preferred frequency and MBMS offsets in MBMS SI message (option c).

Proposed for TS section 11.2:
Related to the preferred frequency mechanism, the following information needs to be provided to the UE:

· Per service: the preferred frequency if existing
· Per frequency: the offset to be applied by a UE to cells on this frequency while an MBMS session is ongoing for an MBMS service the UE has joined.

This information will be provided to the UE in the MBMS SI message.
5. Conclusion


In this contribution, we attempted to clarify several issues related to the frequency layer convergence mechanism. 
We propose to discuss the proposals in sections 2, 3 and 4 and if agreed, include the text under “Proposed for TS section 11.2” into the TS 25.346.
































































Sinter < Sx < Sintra, FA1, FA2 measurement
































