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1. Introduction
In R13 V2X SI, for the issue “How to transmit different V2X messages in different broadcast areas, especially in overlapping areas.”, two types of solutions are proposed [1], i.e.
· Single TMGI based solution
· Multiple TMGIs based solution
Then, for the single TMGI based solution, there are three options were provided as follows,

· Option 1: Solution with new ID to differentiate the flows with same TMGI

· Option 2: Solution to use non-overlapped MBMS Service Areas

· Option 3: User plane enhancement solution

In SI phase, these solutions had been initially evaluated, mainly considering the UE capability and behavior, and signalling amount. This contribution further, from the standardization impact and network node upgrade viewpoint, makes analysis of these solutions, and provide our proposals.
2. Discussion
2.1. Impact on specification
(1)  Option 2 of single TMGI and multiple TMGIs based solution
Within the four candidate solutions, the multiple TMGIs based solution and Option 2 of single TMGI based solution are both based on existing MBMS mechanism, hence have no impact on specification. Thereafter, these two solutions can always be taken as alternatives for V2X service transmission in small and variable MBMS service areas, which solution adopted is dependant to operator’s deployment and preference.
Observation 1:  The multiple TMGIs based solution and Option 2 of single TMGI based solution has no impact on specification.
(2)  Option 1 of single TMGI based solution
For Option 1 of single TMGI based solution, according to the current mechanism for location dependant content transfer for the same MBMS user service [2](TS 23.246). 

“The BM‑SC controls which content is broadcasted in which area by establishing a separate MBMS bearer service for each content data flow. All MBMS bearer services of the same MBMS user service share the same TMGI but bear different Flow Identifiers. The BM‑SC allocates the Flow Identifier during the MBMS Session Start procedure and initiates a separate session for each content data flow…. Since in any specific location only one version of the content shall be available at any point in time, the MBMS Service Areas of each session of a same user service shall not overlap”
Only one MBMS session of a specific TMGI is activated in the eNB which is relevant to the MBMS service area, and the relation of Flow ID and (non-overlapped) MBMS service area is maintained in MME. As such, the downstream RAN nodes below MME, including MCE and eNB, need not be aware of the corresponding Flow ID. 
However, on the contrary, considering Option 1, for V2X service the broadcast areas are mostly likely overlapped, hence an eNB might support multiple V2X broadcast areas. That means multiple MBMS sessions of a specific TMGI might be activated in the eNB, each of which identified by the new ID (named ‘X’ ID below). As a result, the X ID should be transferred from MME to MCE and then from MCE to eNB during MBMS Session Start procedures, i.e. the signallings over M3 and M2 interface need enhancement to include such X ID.
And further, the MCE/eNB needs to schedule the radio resource based on combination of TMGI and X ID, but not only on TMGI, since the UE may need to receive V2X service data simultaneously from multiple different flows with the same TMGI.
Observation 2: The option 1 requires the enhancement of M3 and M2 interface signalling, and upgrade of BM-SC, MBMS-GW, MCE and eNB to support activation/deactivation of sub-session flows identified by different X IDs but with the same TMGI.
(3)  Option 3 of single TMGI based solution
As per [1] (TR 36.885), 
“the BM-SC sends the generated MBMS packets via the pre-established MBMS bearer to its downstream entities (i.e. MBMS GW, eNB). When the MBMS packets arrive at the eNB, the eNB decodes the new SYNC header to know the V2X broadcast area, and decides whether to broadcast MBMS packets or not. This solution impact the BM-SC, the eNB and the SYNC protocol.”
Observation 3: The option 3 requires the enhancement of SYNC protocol and upgrade of both BM-SC and eNB to support the update SYNC.
2.2. Impact on network planning
The option 1 and option 2 of single TMGI based solution, and the multiple TMGIs based solution  all require network planning work, i.e. operators need deliberately separate in the network the small broadcast areas, which may be either overlapped (for option 1 and multiple TMGIs solutions), or non-overlapped (for option 2). It is obvious that the complexity of planning non-overlapped areas is much higher than that of planning overlapped areas, taking into account of variant cell shapes and Hetnet deployment in the realistic network.
On the other hand, regardless the small broadcast areas is overlapped or not,  each session activated in the network should be identified by either TMGI, Flow ID or the new X ID, thus the allocation and management complexity of these different IDs is equivalent.
Observation 4: Planning in the network non-overlapped broadcast areas is much harder and more complex than overlapped ones; meanwhile, the complexity on allocation and management of TMGI, Flow ID or new X ID is equivalent. 
2.3. Evaluation of solutions
Table 1 – Evaluation of Single and multiple TMGI based solution
	
	Single TMGI based solution
	Multi TMGI based solution

	
	Option 1
	Option 2
	Option 3
	

	Uu impact
	Yes
Scheduling over Uu should be based on combination of TMGI and the new X ID
	None
	None
	None

	RAN interface impact
	Yes
M3 and M2 need enhancement to transfer the new X ID from MME to MCE and then to eNB.

	None
	None
	None

	RAN entity impact (including eNB and MCE)
	Yes
MCE is required to be upgraded to configure scheduling info for each MBMS session identified by the new X ID for the eNBs under the control of itself.
The eNB is required to be upgraded to apply the multiple MCCH configuration related to  the new X IDs with the same TMGI.
	None
	Yes
The eNB is required to be upgraded to decode the new SYNC header to acquire the intentioned V2X broadcast area.
	None

	EPC entity impact (including MME/MBMS-GW/BM-SC)
	Yes
The BM-SC, MBMS-GW and MME are required to be upgraded to support the sub-session flows identified by different X IDs with the same TMGI.

The MBMS-GW may need to copy one V2X message for transmission on multiple different sessions.
	None
	Yes
SYNC protocol need to be enhanced.

The BM-SC is required to be upgraded to include the intentioned broadcast area information in the SYNC header.
	None

	Network planning complexity
	Medium
Operators need to plan the small broadcast service areas in the network, and assign a unique X ID for each small area.
The quantity of the small broadcast service areas is proportional to the number of the cells in the network.
	High
Operators need to plan small and non-overlapped broadcast service area, and assign a unique Flow ID for each small area.
The quantity of the small broadcast service areas is proportional to the number of the cells in the network.
	None
	Medium
Operators need to plan the small broadcast service areas in the network, and assign a unique TMGI for each small area.
The quantity of the small broadcast service areas is proportional to the number of the cells in the network.


Taking into account of the impact on the current RAN and CN specification, and the impact on the RAN/CN entities, and the network planning complexity, we suggest RAN3 to take multiple TMGI based solution and Option 2 of single TMGI based solution as baseline alternatives for the issue of how to broadcast V2X in small and overlapped areas.

Proposal 1: The multiple TMGIs based solution and Option 2 of single TMGI based solution should be taken as base alternatives for V2X message transmission in small broadcast areas.
3. Proposal
In this contribution, the single and multiple TMGI based solutions are further analyzed from the standardization impact and network node upgrade point of view.
Observation 1:  The multiple TMGIs based solution and Option 2 of single TMGI based solution has no impact on specification.
Observation 2: The option 1 requires the enhancement of M3 and M2 interface signalling, and upgrade of BM-SC, MBMS-GW, MCE and eNB to support activation/deactivation of sub-session flows identified by different X IDs but with the same TMGI.
Observation 3: The option 3 requires the enhancement of SYNC protocol and upgrade of both BM-SC and eNB to support the update SYNC.

Observation 4: Planning in the network non-overlapped broadcast areas is much harder and more complex than overlapped ones; meanwhile, the complexity on allocation and management of TMGI, Flow ID or new X ID is equivalent. 

By evaluation of these solutions taking into account of the impact on the specification and the RAN/CN entities, and the network planning complexity, we give our following proposal 
Proposal 1: The multiple TMGIs based solution and Option 2 of single TMGI based solution should be taken as base alternatives for V2X message transmission in small broadcast areas.
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23.X
Support for V2X services
23.x.x
Support of small and variable areas for V2X
In V2V/V2I/V2P service, in most use cases, the V2X message may be broadcast in a small range of areas. Such areas may change due to the movement of the vehicle UE. The small and variable areas in V2X could be managed via MBSFN and/or SC-PTM. These MBMS service areas may or may not be overlapped. In case the MBMS service areas overlap, it is prohibited to transmit different content in the overlapped MBMS bearers with same TMGI, as specified in TS 23.246 [X]. To support V2X message transmission in the overlapped MBMS service areas, a unique TMGI can be assigned for each MBMS service area and the MBMS bearer service corresponding to each TMGI is pre-configured. Another alternative can also be considered, i.e. configuring small and non-overlapped MBMS service areas for V2X. Then in the MBMS service areas related to one type of V2X service, an identical TMGI can be used for different MBMS service flows which are identified by Flow ID as specified in TS 23.246 [X].
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