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1 Introduction

The relationship between the service area and the FLC flag is unspecified. It is currently unclear if the service area definition takes into account the frequency band.
Stage 2 TS25.346 says:
“the PL for an MBMS service might be different in different parts of the service area”

However it remains unspecified how and where the mapping is done between the preferred layer and a precise part of a service area.
2 Description
2.1 Definitions

The following definitions can be found in TS25413:
The definition of the frequency layer convergence flag:

9.2.1.76
Frequency Layer Convergence Flag

Indicates to RNC the requirement to not configure Frequency Layer Convergence for a given MBMS Bearer Service.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Frequency Layer Convergence Flag
	M
	
	ENUMERATED(

no-FLC-flag, ...)
	


The definition of the MBMS Service Area:

9.2.3.41
MBMS Service Area

The MBMS Service Area IE consists of a list of one or several MBMS Service Area Identities where each MBMS Service Area Identity represents one or more cells.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBMS Service Area
	M
	
	OCTET STRING
	Value part coded per MBMS Service Area AVP as defined in [44].




Definitions from 29061:

The MBMS-Service-Area AVP (AVP code 903) is of type OctetString, and indicates the area over which the MBMS bearer service has to be distributed. The AVP consists of the following parts:

	Octet
	

	1
	Number N of MBMS service area codes

	2-(2N+1)
	A consecutive list of N MBMS service area codes


The MBMS service area code represents the coding for the MBMS Service Area identity. It is assigned by BM-SC and mapped to one or more cells by the RNC/BSC.
As can be seen from these definitions, whereas normally the concept of cell takes into account the frequency, it is unclear if the concept of service area code or service area identity also takes into account the frequency, or if it only refers to the geographical zone.

Thus two (or three) main alternatives:
2.2 Alternative A

The Service area code only corresponds to a geographical zone: cells of different frequencies can be mapped onto a same service area code N:

cellN1 is mapped to SAI N and is f1: cell N1=(SAI N, f1)
Cell N2 is mapped to SAI N also and is f2: cell N2=(SAI N, f2)
The MBMS Service area is made of a list of SAIs regardless of the frequency bands.

SA= list {SA1, …, SA N, .., SA P}

If the FLC flag is set (RANAP FLC IE not present) and the preferred layer is f1, then the RNC should only consider the cells that are mapped to one of the SAIs and which also belong to f1. It should not consider the cells which belong to f2 even if they are mapped to one of the listed SAIs. 
If the FLC flag over Iu is not set (RANAP FLC IE present) so that no frequency layer convergence must be configured, then all cells which are mapped to one of the SAIs must be considered.
2.3 Alternative B 

The Service area code corresponds to a geographical zone plus a frequency layer: the cells mapped onto one same SAI in the RNC have necessarily the same frequency.

This interpretation seems the valid one according to RANAP section 9.2.3.41:

“…where each MBMS Service Area Identity represents one or more cells”
“Represent one cell” seems to imply that it represents also a give frequency in addition to the geographical zone.

Then two subalternatives:
· Aternative B1: 

The list of codes sent by the BM-SC is still kept independent of the decision of the preferred frequency: the SA list contains codes onto which cells f1 are mapped, but also codes onto which cells f2 are mapped.
SA= list {SA1 (f1), SA2 (f1), SA3 (f2), SA4 (f1), …, SAN (f2), .., SA P (f1)}

In the above list, SAI (f1) means an SAI onto which only cells which are f1 frequency are mapped.
If the FLC flag is set over Iu (RANAP FLC IE not present), and preferred layer is f1, It is up to the RNC to filter out in the received MBMS Service Area list the inappropriate SAIs.
If the FLC flag is not set (RANAP FLC IE present), all cells mapped to any SAI must be considered (broadcast will possibly happen on several carriers within a same geographical coverage).
*It can be noted that B1 yields a different RNC behaviour than alternative A only when the FLC flag is set.
· Aternative B2: 

The list of codes sent by the BM-SC is dependent of the decision of the preferred frequency: 

If the FLC flag is set and the preferred frequency is f1, then the SA list only contains codes onto which cells f1 are mapped:
SA= list {SA1 (f1), SA2 (f1), SA4 (f1), …, SA N (f1), .., SA P (f1)}

If the FLC flag is not set, then the SA list can contain SAIs onto which cells of both frequencies are mapped :
SA= list {SA1 (f1), SA2 (f1), SA3 (f2), SA4 (f1), …, SAN (f2), .., SA P (f1)}

Even if alternative B2 is easier for the RNC (it can simply take all cells mapped onto the indicated SAIs in the list without any necessary further discrimination on frequency), this alternative B2 is eliminated because the BM-SC should normally not be aware of the preferred layer decision which should instead be locally decided by RRM.

3 Conclusion

This paper has shown various alternatives for the mapping of service area identities onto cells and MBMS Service area list definition which overall correspond to different relationships between the MBMS service area concept and the FLC concept.

The RNC behaviour is impacted.

Whereas B2 is eliminated, alternative A seems the most sensible, despite current RANAP.

It is therefore proposed to clarify between these alternatives as per the CR 924 in tdoc R3-070869 along alternative A.








































































































































































































































































































































