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1. Introduction

There are three MBMS specific IEs that may cause cell re-selection, FLC, FLD and “MBMS PL Service Restriction Information”.  Normally there is not confusion among them. However in case of parallel MBMS services, UE may be confused in cell re-selection because these IEs may indicate the UE to re-select to different FLs. This document analyzes the conflicts and provides additional cell re-selection rules.

2. Discussion

Scenario 1: Currently used frequency supports the remnant MBMS services
Considering Figure 1, UE selects FL3 to receive all the three MBMS services. When service 3 stops, to keep receiving the remained two MBMS services, service 1 and service 2, the UE may stay on FL3 or switch to FL1. 

If the former FL (from which the UE re-selected to the current FL) of the UE is FL2, the UE should ignore the FLD indication from RNC. 

However if the former FL of the UE is FL1, should the UE select to FL1? Inter-frequency cell re-selection may cause data loss of other ongoing services although the UE may perform the cell re-selection based on the scheduling information on MSCH, while if keep staying on the currently used FL, overload situation may happen. It has been discussed before that the application layer may endure several seconds’ interruption, so inter-frequency re-selection may not cause severe effect. If in this case the UE always choose to stay on the current used frequency, this may cause some UEs to accumulate on the current FL, e.g. FL3 in this scenario, because not all the services use FLD and how many UEs that simultaneously receive multiple MBMS services is unknown.
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Figure 1: Currently used frequency supports the remnant MBMS services
Scenario 2: Applying FLC with consideration of FLD
A different scenario is shown in Figure 2, service 3 has the highest priority, so the UE gives up receiving service 2 and camps on a cell of FL3. When services 3 stops, the UE can receive service 1 and service 2 simultaneously on both FL1 and FL2. The former frequency information stored in UE is assumed to be FL1. When the UE makes a decision between FL1 and FL2, it may take the frequency dispersion into account and then selects FL1. 
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Figure 2: Applying FLC with consideration of FLD
Scenario 3: “MBMS PL Service Restriction Information” and FLD

When the UE receives “MBMS PL Service Restriction Information” and the non-MBMS service has higher priority than the MBMS services, the UE will reselect to the FLs other than PLs. As shown in Figure 3, the UE switch from FL1 to FL3 or FL4. Assuming the stored frequency information is FL3, the UE may integrate the two IE together when performing cell re-selection.

[image: image3.emf]Service 1

Service 2

Non-MBMS 

service

FL1 FL2 FL3 FL4

UE switches from FL3 to FL1


Figure 3: “MBMS PL Service Restriction Information” and FLD

3. Proposed candidate FLs generation and cell re-selection rules

· If it is available for the UE to receive all the activated MBMS services on currently used frequency, the UE may ignore the FLD indication.
· FLD should be ignored if it conflicts with FLC or “MBMS PL Service Restriction Information”. 

· The UE should select the stored FL if it belongs to the candidate FLs generated through FLC or “MBMS PL Service Restriction Information”.

· To speed up cell re-selection process, if the UE is receiving multiple ongoing activated MBMS services, the UE may choose to only perform inter-frequency measurement on the MBMS PLs that support all MBMS services. If there is no FL supporting all the MBMS services, service prioritization shall be performed.
4. Conclusion

It is proposed that RAN2 discuss the above scenarios and agree on the corresponding proposals in this document.

References
*****************************************Text proposal to TS 25.304*******************************************
5.2.6.1.0
Use of MBMS PL

In the cell reselection process, an MBMS PL shall only be applicable while the UE is receiving an MBMS session from one or more of the ongoing activated MBMS services for which this PL is indicated. If the UE is receiving multiple ongoing activated MBMS services, the UE may choose to only perform inter-frequency measurement on the MBMS PLs that support all MBMS services. If there is no FL supporting all the MBMS services, service prioritisation shall be performed.
5.2.6.1.1
Measurement rules for cell re-selection when HCS is not used

If the system information broadcast in the serving cell indicates that HCS is not used, then for intra-frequency and inter-frequency measurements and inter-RAT measurements, the UE shall:

-
use Squal for FDD cells and Srxlev for TDD for Sx and apply the following rules.

1.
If Sx > Sintrasearch, UE may choose to not perform intra-frequency measurements. 
If Sx <= Sintrasearch, perform intra-frequency measurements.
If Sintrasearch, is not sent for serving cell, perform intra-frequency measurements.

2.
If Sx > Sintersearch and MBMS PL has not been indicated and frequency dispersion has not been indicated, UE may choose to not perform inter-frequency measurements. Inter-frequency measurements that may have been performed shall not be considered in the cell-reselection criteria. 
If Sx > Sintersearch and MBMS PL has not been indicated and frequency dispersion has been indicated and the serving cell does not belong to the stored FL, UE shall perform inter-frequency measurements on the stored FL.
If Sx > Sintersearchand MBMS PL has been indicated and frequency dispersion has been indicated and the serving cell does not belong to the stored FL and the serving cell belongs to the MBMS PL, UE may choose to not perform inter-frequency measurements. Inter-frequency measurements that may have been performed shall not be considered in the cell-reselection criteria.
If Sx > Sintersearch and MBMS PL has been indicated and frequency dispersion has been indicated and the serving cell dose not belong to the MBMS PL and the stored FL dose not belong to the MBMS PL, UE may choose to not perform inter-frequency measurements on the stored FL.
If Sx > Sintersearch, MBMS PL has been indicated and the serving cell does not belong to the MBMS PL, UE shall at least perform inter-frequency measurements on the MBMS PL.
If Sx <= Sintersearch, perform inter-frequency measurements.
If Sintersearch, is not sent for serving cell, perform inter-frequency measurements.

3.
If Sx > SsearchRAT m, UE may choose to not perform measurements on cells of RAT "m". Inter-RAT measurements that may have been performed shall not be considered in the cell-reselection criteria.
If Sx <= SsearchRAT m, perform measurements on cells of RAT "m".
If SsearchRAT m, is not sent for serving cell, perform measurements on cells of RAT "m".

If HCS is not used and if Slimit,SearchRATm is sent for serving cell, UE shall ignore it.



































































































































































