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Abstract:
Clarifies and summarizes the handling of broadcast areas in MBMS and proposes 1) to restrict MBMS use by MCPTT to the current serving frequency in Rel-13, to have time to get a better understanding of the impacts on the complexity of the MCPTT UE, on the MCPTT service  and on inter-frequency service continuity, and 2) to provide MBSFN Area Id information in order to reduce latency and save battery life for the MCPTT UE. 
1. Discussion and proposals
MBMS uses two kinds of broadcast areas: Service Areas and MBSFN Areas.

As the name implies, a Service Area should be defined taking in consideration the service provided, e.g. an MCPTT jurisdiction where the media associated with an MCPTT group is delivered via MBMS.  However, Service Areas are defined by the mobile network operator, not by MCPTT service operator, so it is theoretically possible that an MCPTT service which is deployed after the network operator has configured its network for other services, will have to use existing Service Areas that do not coincide exactly with the desired MCPTT area of service. Similarly MBSFN Areas should be considered potentially already configured by the mobile network operator based on forming MBSFNs optimized from an RF coverage and capacity point of view.

That means that from a standards point of view, no assumptions of optimal alignment of MBMS broadcast areas with areas of interest to the MCPTT application (e.g. jurisdictions) can be made, and the specification should be  general (i.e. without simplifying assumptions of favorable configuration) and work under any possible configuration of those broadcast  areas.

A service area is composed of between 1 and 256 fragments (or service sub-areas) called SAIs. An SAI is an identified list of MBMS delivery capable LTE cells, with the identifier being a 16 bit number.  There are no restrictions placed on the SAIs: they can be “big” or “small”, they can overlap or not, or be included fully in other SAIs, up to an arbitrary number of levels. In principle the SAIs are defined per PLMN, but there is no mechanism to enforce such a restriction, and in practice a SAI is unique across all the PLMNs that a cell advertises (i.e. up to 6 PLMNs, per TS 36.331). A SAI can “belong” to multiple Service Areas, which means that each Service Area can be of an arbitrary size, can have many or few cells in it, and can overlap partially or fully (i.e. is enclosed) with another Service Area. 

According to TS 36.331, a cell that uses MBMS will use SIB15 to advertise the identities of up to 64 SAIs to which the cell belongs on the current radio frequency carrier. Information on SAIs for other frequencies and for neighboring cells is also included in SIB15.
In the case of cells that transmit on multiple radio frequencies, an MBMS bearer that is transmitted in a SAI, may be transmitted on some but not all of the supported radio  frequencies.  To support MBMS on a different frequency, a UE will need to tune its receiver to that frequency; however MCPTT service may require constant availability of unicast bearers for signaling and for transmitting/receiving  a different media stream on unicast bearers and minimum interruption time in case of inter-frequency handover. That implies a capability of the EPC and UE to operate on multiple frequencies simultaneously.  

Proposal 1: To avoid multi-frequency operation complexity, and in the absence of explicit MCPTT requirements to such aim, it is proposed that for Rel-13, the MBMS delivery for MCPTT service be limited to the current serving frequency (i.e. the radio frequency used for the unicast downlink). 
If this proposal is accepted, the MCPTT client may be able to ignore information in SIB15 related to MBMS operation on other frequencies.

According to 23.468 and 29.468, SAIs are used by the GCS AS to define the service area where an MBMS bearer (given by a TMGI) will be provided. The GCS application client receives the SAIs associated to an MBMS bearer (TMGI) when the bearer is announced and can subsequently use the SAIs, as determined by the UE from SIB15, to limit the search area for the desired TMGI, thus saving some battery life.  

MBSFN Areas are lists of adjacent and tightly synchronized cells that cover a contiguous geographical area in a manner that is supposed to optimize RF coverage and capacity for MBMS delivery. There are no restrictions placed on the MBSFN Areas: they can be “big” or “small”, they can overlap or not, or be included fully in other MBSFN Areas or not. According to 36.331, a cell that provides MBMS service has to belong to at least one MBSFN Area (and at least one SAI) and can belong to up to 8 MBSFN Areas (and up to 64 SAIs). MBSFN Areas that overlap anywhere are not allowed to offer the same TMGI. The MBSFN Areas to which a cell belongs are identified via 8-bit identifiers broadcast by the cell in SIB13. For each MBSFN Area, the cell broadcasts a different MCCH message. Up to 15 MCHs (of potentially different MCS) can be broadcast per MBSFN, with each MCH carrying up to 29 MTCHs (i.e. up to 29 TMGIs). 
 In principle there is no correlation between the SAIs and the MBSFNs: a SAI may fully or partially include several “small” MBSFN Areas or parts of MBSFN Areas, as long as they do not overlap anywhere, and may also be fully “contained” within several “larger” MBSFN Areas. 
Since there are up to 8 MBSFN Areas for a cell and a TMGI is defined for a SAI to which the cells belongs to, a UE looking for MBMS service within the cell could incur delay in acquiring the proper TMGI. The delay is related to the timing and repetition periods with which the MCCH channels are scheduled for each MBSFN Area. Therefore, to reduce TMGI acquisition time and save battery life by not monitoring MBMS channels that do not send that TMGI, it is beneficial to inform the UE of the MBSFN Area associated with the TMGI. The MCPTT server can be or become aware of the MBSFN Area associated with a TMGI through configuration and/or through a UE reporting the association.  
Proposal 2: The MBSFN Area Id associated with a TMGI should be communicated between the MCPTT server and the MCPTT client that uses MBMS, when available, in order to reduce the MBMS bearer acquisition time by the MCPTT UE and to reduce power consumption at the UE.  
2. Conclusions
The SAI indicates to the UE when to start looking for the target TMGI, i.e. when the UE is in a cell that advertises the SAI. The MBSFN Area Id indicates to the UE when and where to look for the target TMGI once the UE is in a cell that offers it, i.e. on exactly what MBMS resources.
Proposals: Agree with Proposal 1 and Proposal 2 above and reflect the agreement in the signaling part of the specifications. 

