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1 Introduction

At RAN2 #41bis document [4] was briefly discussed just before the closing of the meeting. Document [4] aimed at comparing documents [1], [2] and [3], and summarizing the non-controversial points that were raised. In particular a number of Stage 2 clarifications on LCI were reported with the intention of being included in the TS 25.346 ([5]). 

However during the discussion a number of questions on the basic concept were raised, despite the proponent’s understanding that these had been agreed before. Therefore, the intention of this document is to clarify these points so that a common agreement can be captured in [5], where the Frequency Layer Convergence Section is lacking some details.

2 Frequency Layer Convergence (FLC) applicability

The first comment raised was that it is currently not very clear to everybody when UEs have to apply the Frequency Layer Convergence Mechanism (and so the LCI indication).  

Currently the following text appears in [5]:

“[…] 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.”.

It seemed quite clear to the proponents of documents [3] and [4] that the above text means that the UEs have to follow the FLC when the session is active, and not from the point in time the UE has joined an MBMS service.  This decision was taken in RAN2 #40 in Sophia, and we do not see the need to come back on that. Just for information, we would like to recall to all that one of the motivations for such a decision is that an MBMS UE may remain joined to a service for several days/months, and it is not desirable to force them to follow FLC that aims at pushing all the UEs interested in a specific MBMS service to a single layer. Network optimisation would be severely impacted and moreover, in case of services provided in different layers, this mechanism could not be used.

There seems to be still some lack of clarity with the respect to the exact “boundaries” of the application of Frequency Layer Convergence mechanism.

In order to more clearly identify the exact “boundaries” of the application of FLC mechanism, the most straightforward solution is for the UE to consider the Session Start and Session Stop procedures as “boundaries” for its application.

As far as the “starting” phase of the mechanism is concerned, it is less obvious as to the exact steps the UE should follow. The understanding of the proponent is that the flow of the events is inline with the following figure: 
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It is then proposed to re-enforce the text with the following addition:

“MBMS capable UEs shall NOT be required to follow FLC (and hence select the MBMS layer) if the session has not started. The UE may receive the LCI during the “session start” procedure and in that case they shall apply FLC following the LCI until the “session stop” procedure is complete”.
Also we believe that the Session Start and Session Stop sections of [5] ought to be updated accordingly.

2.1 Further clarifications on FLC activation not discussed before

[2] raised the point on how the LCI information should be sent. It is hopefully clear that if we want UE to move to the preferred frequency when the session starts, then the LCI information should be transmitted on all frequencies at session start. The need to send the LCI information on all frequencies used by an operator requires a particular attention to the optimisation of the signalling. The LCI information may have to be transmitted on the BCCH, unless an MCCH is present on each frequency. The latter option may be seen less attractive than the former one, since the amount of information to be sent on a non-preferred frequency is going to be relatively small. On the other hand for service continuity and mobility purpose, there may the need anyway to transmit at least a subset of MCCH info on each frequency layer (e.g. Service ID for active sessions?).

It is proposed to discuss this issue so that a decision can be made.

2.2 How to apply the MBMS offset?

The exact applicability of the MBMS offset is something that has not been discussed yet in detail, and also during RAN2#41bis this topic has not been covered at all. 

[1] proposed only to modify the R criteria in order to consider it. The following formula is proposed:

Rn = Qmeas,n – Qoffsets,n – Ton * ( 1 – Ln ) + MBMSoffset
· 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.
[2] proposes:

· the UE to be required to select the suitable cell on the preferred MBMS frequency and use the ranking criteria R only among the suitable cells belonging to the preferred frequency.  

· If more than one frequency is used to transmit MBMS content, the UE should give priority to the frequency carrying the MBMS service that has higher priority for the user.  The definition of MBMS service priorities is FFS.  If deemed necessary an LS to appropriate SA group could be sent to clarify this issue.

· the temporary offset and all the HCS rules are not applicable to UEs that subscribe to MBMS services.

Finally [3] does not propose any specific cell-reselection modification, because it is thought that such issues should be handled at stage-3 based on detailed proposals. 

It is asked that the group discuss the topic, may be inviting more detailed proposals on the topic.

3 Layer Convergence Information (LCI) applicability

The second comment raised was that is currently not very clear if the ‘offset’ of the FLC applies to all the MBMS services or is MBMS service specific. 

Currently the following text appears in [5]:

“[...] 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.”

From the text it is quite clear that in order to have MBMS services on different frequencies, different indications are needed for different services belonging to different frequencies. However, in this case, the words “offset” and “LCI information” seems a bit unclear.

The intention is to cope with two scenarios:

1. An operator would like to use two or more frequencies for transmitting MBMS services. In case of 64 kbps MBMS service, the number of different services that can be multiplexed on a single frequency is very low, and so the need to span the MBMS services on multiple frequencies. Moreover one of the most foreseeable 64kbps service is a video clip/streaming, and so, due to the typical limitation of a single UE screen, it is not likely for an UE interested in that service to be requested to support multiple services, potentially on different frequencies! 

2. The different frequencies may have slight different interference conditions, and so offset referring to different target frequencies may be slightly different. This fact would become even more clear and evident if the different frequencies belong to different bands, which is of course possible in the “not-so-far” future.

So it is proposed to improve the current text with the following:

“[...] In order to support MBMS services transmitted on different frequencies, LCI needs to be MBMS service specific. However it is assumed that the same LCI information will apply to all the services mapped onto the same frequencies.”

3.1 Inter-Frequency measurements (HCS not used)

In [1] and [2] is highlighted that currently the UE is not currently required to perform inter-frequency measurements if the quality measure of the serving cell is above Sintersearch.  This UE behaviour is not acceptable if frequency layer convergence is implemented in the system.

Then it is proposed that the UEs that shall follow LCI for a certain MBMS services and that are not on the preferred MBMS frequency be required to perform inter-frequency measurements irrespective of the value of Sintersearch, whenever the UEs are in idle mode, CELL_PCH/URA_PCH state, or in CELL_FACH state.

The following text is proposed to be added in the FLC section:

In order to enable a UE that is not on the preferred frequency to switch to the preferred frequency even if the quality of the current frequency is good, UEs in idle mode, CELL_PCH/URA_PCH state, or CELL_FACH state, that are not on the preferred frequency during the FLC applicability period, shall continuously perform inter-frequency measurements. If the cell on preferred frequency does not meet the criteria for cell re-selection, the UE shall remain on the cell on the non-preferred frequency. 

In case HCS is used, the details are FFS.

4 Conclusion

In this paper we have highlighted some points that RAN2 needs to agree regarding the Frequency Layer Convergence mechanism.

In order to do this, some text has been proposed to be captured in TS 25.346.
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