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1. Introduction

Though FLC principles were agreed at the RAN2 Cannes R6 Ad-hoc meeting [1], there are still some remained issues, e.g. feasibility of FLC to connected mode UE CHC
, handling multiple joined services in different frequencies, MBMS offset usage, and handling HCS, for the stage 2. 

This contribution proposes to discuss on these issues with possible solutions.
2. Feasibility of FLC to connected mode UE

It was agreed at RAN 2 Cannes R6 Ad-Hoc meeting that it could be a problem if FLC should be always applied to connected mode UEs, especially CELL_FACH UE. The reason was that a lot of connected mode UEs and associated traffic would move to the PL suddenly at session start, and thus it would be difficult in radio resource management for PL to support associated traffic when the connected mode UEs in NPL moves to PL. And it was also concerned that CELL_FACH UEs could not even measure for the PL if there were no measurement occasions. 

Thus, we would like to propose to use a flag named ‘not applicable to connected mode UE’ on Uu since it can be good to limit the ‘load move’ to the PL in certain cases. It indicates whether FLC rule should be applied to connected mode UEs or not. The network can set this flag dependent on the number of connected mode UEs and traffic conditions in NPL and PL. 
[Proposal for TS section 11.2]: “LCI contains service id, frequency info, MBMS offset, and not applicable to connected mode UEs. Not applicable to connected mode UE indicates whether FLC rule should be applied to connected mode UEs or not.”
3. Handling multiple joined services in different frequencies

It was discussed how to handle multiple joined services in different frequencies at RAN2 Cannes R6 Ad-Hoc meeting. Some discussion points were that how FLC works when one user joined multiple services, and these services were mapped to different frequencies with each MBMS offset. Should the UE take all corresponding MBMS offsets into account and continue to measure on the PL regardless of Sintersearch, or can the UE return to normal cell reselection behaviour as soon as it is at least on one PL?
This issue is mainly related with service priority. For example, a UE joined two services. If two services have different frequencies as PL, UE AS can indicate it to UE NAS when the UE receives corresponding LCI and the UE detects that two services are on different frequencies. How or where to decide service priority is out of points in this document. Then, the UE NAS decides which service the UE should receive. Thus, the UE should take only the MBMS offset belonging to the decided service and it should ignore the MBMS offset belonging to the lower priority service in this case.
[Proposal for TS section 11.2]: “If the UE has joined multiple services and they have different frequencies as PL, the UE should apply the FLC applicable for the highest priority MBMS service it has joined, and for which a session is started.”
4. MBMS offset usage

The MBMS offset should be applied for cell reselection during a session to increase the probability that cells from the preferred layer are reselected. There are two criteria in the cell reselection without HCS, i.e. the S criteria and R criteria. Since S is minimum value for cell reselection and R is actual value to prioritize cells for the cell reselection, we propose that the MBMS offset shall be applied to the R criteria as an additional positive offset for cells in the preferred layer. 
Several companies proposed the approach to apply MBMS offset in the R criteria at RAN2 Cannes R6 Ad-Hoc meeting. [2][3][4] Each approach can be summarized and analysed as follow.

· Implicit application as infinite MBMS offset [2]
· A cell in preferred layer, which satisfies only the S criteria, can be reselected for an MBMS service even if this cell is the lowest suitable cell in the ranked list

· Advantages: Small signalling overhead since MBMS offset value does not need to be signalled

· Drawbacks: The radio status can easily be unsatisfactory after cell reselection to the cell since S is the minimum value for cell selection and another cell reselection might be triggered again (it can be repeated), Not flexible to the operators since they cannot set MBMS offset per frequency for cell strategy, Impact on R99 measurement rule

· Explicit application as additional positive/negative value in the Rn depending on whether the serving cell is preferred layer or not [3]

· A cell in PL, which satisfies the S criteria, can be reselected for an MBMS service only when this cell is the highest suitable cell in the ranked list with additional positive/negative MBMS offset

· Rn = Qmeas,n – Qoffsets,n – Ton * (1 – Ln) + (F)*MBMS_offset 

(F=1: serving cell is not on PL, neighbouring cell is on PL, F=0: neither serving cell nor neighbouring cell is on PL, or both are on PL, F=-1: serving cell is on PL, neighbouring cell is not on PL)

· Advantages: Repeating cell reselection procedures can be avoided since it can guarantee some margin, Flexible to the operators, No impact on R99 measurement rule
· Drawbacks: F=-1 is not real necessary case and cause other impact on mobility. (since FLC is impact on the UE mobility principle that UE should move according to the strength of radio status, FLC impact should be minimized)

· Explicit application as additional positive value in the Rn only when serving cell is not on PL and neighbouring cell is on PL with different frequency [4]
· A cell in PL, which satisfies the S criteria, can be reselected for an MBMS service only when this cell is the highest suitable cell in the ranked list with additional positive MBMS offset
· Rn = Qmeas,n – Qoffsets,n – TOn * (1 – Ln) + MBMS_offset

(MBMS_offset is applied only when serving cell is not on PL and neighbouring cell is on PL with different frequency)

· Advantages: Repeating cell reselection procedures can be avoided since it can guarantee some margin, Flexible to the operators, No impact on R99 measurement rule, less impact on mobility

Based on the comparison above, the second and the third approach seem to have more benefits. Among the second and the third approach, the third approach represents the minimum necessary part of the second approach to support FLC and thus it has less impact on R99 mobility. Therefore, we propose the third approach for MBMS offset usage. 
[Proposal for TS section 11.2]: “The MBMS offset shall be applied to the cell ranking criteria Rn as an additional positive offset for UEs in NPL when neighbouring cell is in PL with different frequency.

For UEs is not on PL: Rn = Qmeas,n – Qoffsets,n – Ton * (1 – Ln) + MBMS_offset (MBMS offset is applied only when neighbouring cell is on PL with different frequency)”
5. Handling HCS case

Temporary change of HCS_PRIO during a session was proposed to support FLC in HCS at RAN2 Cannes R6 Ad-Hoc meeting. [3] Since it seems not complex and reasonable, we also propose same approach as the way to support FLC in HCS. And for the high mobility UE, the UE should ignore FLC rules if PL is layer with higher HCS_PRIO than the current layers’. 
[Proposal for TS section 11.2]: “for the high mobility UE, the UE shall ignore FLC rules if PL is layer with higher HCS_PRIO than the current layers’.”
6. Conclusion


In this contribution, we attempted to discuss and to decide on further issue on FLC. If agreed or decided, we propose to include the text under “Proposal for TS section 11.2” in to the 25.346.
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