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1. Introduction
In the last RAN Plenary meeting, LTE-based V2X Services WI was approved [1]. The objective related to enhancement of SC-PTM and MBSFN transmission to support V2X services is as follows:

1) To specify enhancements to both SC-PTM and MBSFN transmissions for support of V2X services including:

a) DL transmission in small areas based on geographical information, with necessary coordination with SA2 (note: Depending on the solutions, the specification(s) may or may not be impacted) [RAN3]

i) Based on input from SA2/RAN3, determine whether any additional enhancement is necessary to reduce control plane latency and specify a solution (as identified in TR 36.885) if needed [RAN2]

b) Shorter modification/repetition period(s) of MCCH and SC-MCCH, and shorter MCH scheduling period(s) [RAN2, RAN3]
Note: SA2 is expected to send LS to RAN3 in case that architecture impacts exist.

In this contribution, we focus on a) above relevant to support of small and variable areas and provide our view on it.
2. Discussion

2.1 Single TMGI vs. multiple TMGI based solution

In [2], two solutions based on single TMGI or multiple TMGIs were proposed in order to solve the following issue:
	Issue 2: How to transmit different V2X messages in different broadcast areas, especially in overlapping areas. Different V2X messages may be broadcasted on the same MBMS bearer in different broadcast areas. When the MBMS Service Areas for V2X broadcast overlap, current MBMS cannot support transmitting different content in the MBMS bearers with same TMGI in those overlapping V2X broadcast areas.


In order to better understand the pros and cons on solutions, the comparison table is summarized in table [2].

Table 8-1: Comparison table between single TMGI and multiple TMGIs based solutions

	
	Single TMGI based solution
	Multiple TMGIs based solution

	
	Option 1
	Option 2
	Option 3
	

	UE capability requirement
	No new requirement

The number of TMGIs to be received by the UE within a cell is one at a time.
	No new requirement

The number of TMGIs to be received by the UE within a cell is one at a time.
	No new requirement

The number of TMGIs to be received by the UE within a cell is one at a time.
	Medium
Reception of more than one MBMS service in parallel at a time is required. 

	UE’s USD Reception
	Once per local MBMS area

When the UE moves from one cell to another within the same local MBMS area, it does not need to receive the related TMGI list because all cells including a local MBMS area use the same TMGI.
	Once per local MBMS area

When the UE moves from one cell to another within the same local MBMS area, it does not need to receive the related TMGI list because all cells including a local MBMS area use the same TMGI.
	Once per local MBMS area

When the UE moves from one cell to another within the same local MBMS area, it does not need to receive the related TMGI list because all cells including a local MBMS area use the same TMGI.
	Several times
When the UE moves from one cell to another within the same local MBMS area, the new USD needs to be received for the related TMGI. 



	How to support overlapping areas and the impacts to MCE and eNB 
	MCE impacts: procedure update to support new ID

eNB impacts: 

procedure update to support new ID 

eNB shall not reject the session start request if there is an overlap for the flows
	No impacts to eNB and MCE
	No impact to MCE.

eNB impact:      

eNB decodes the new SYNC header to know the V2X broadcast area, and decides whether to broadcast MBMS packets or not.
	No impacts to eNB and MCE

	The amount of signaling for MBMS Session Start procedure
	Proportional to the number of small areas

The different flows of the same TMGI should also be triggered by different session start procedures. 
	Proportional to the number of small areas

The different flows of the same TMGI should also be triggered by different session start procedures. 
	Relatively less amount of signaling required: only one session start procedure is needed in the local area 
	Proportional to the number of small areas

Multiple session start procedures should be triggered for different TMGIs


Single TMGI based solution has the following advantages from UE capability requirement and UE’s USD reception point of view:
No new UE capability requirement is needed.
For multiple TMGIs based solution, it is required for the UE to receive more than one MBMS service in parallel at a time because the number of TMGIs which the UE receives within a cell is several. So, there is new UE capability requirement to support this reception. On the other hand, for single TMGI based solution, since the number of TMGIs to be received by the UE within a cell is one, likewise legacy MBMS, the UE receives one MBMS service at a time. Therefore, there is no new UE capability requirement.
UE’s USD reception is only once per local MBMS area.
When the UE moves between cells within the same local MBMS area, for multiple TMGIs based solution, it needs to receive the new USD for the related TMGI. Also, the UE would receive the USD related to multiple TMGIs due to applying different TMGIs to the MBMS Service Areas when there is overlap. On the other hand, for single TMGI based solution, the USD reception is not needed while the UE is moving within the same local MBMS area since all of cells within local MBMS area use the same TMGI.
Latency does not occur while the UE is located in the same local MBMS area.
In order to be provided with the MBMS service, first of all, the UE should obtain the USD. After getting this information, the UE is able to receive the data provided by MBMS service. The latency from the time when the UE obtains USD to the time when the UE receives the data exists. For multiple TMGIs based solution, this latency may happen whenever the UE moves between cells. Also, because the UE should receive the USD for multiple TMGIs, this latency would be increased. In this case, latency requirement of V2V service would not be guaranteed. On the other hand, for single TMGI based solution, since the UE receives the USD for one TMGI, this latency does not occur while the UE is moving within the same local MBMS area.
Single TMGI based solution, however, has the disadvantage in case of the overlapping between the MBMS Service Areas. For single TMGI based solution, there is a little impact or no impact for the MCE or the eNB according to options. On the other hand, for multiple TMGI based solution, since overlapped MBMS Service Areas are mapped into different TMGIs, there is no impact for the MCE or the eNB.
So, considering the small and variable areas for V2X, in order to reduce UE impact, single TMGI based solution should be selected.
Proposal 1: Single TMGI based solution should be selected as the way forward.
2.2 Mapping small and variable areas
In [3] and [4], the MBMS Service Area Identities (SAI) is highlighted in yellow as follows:
	9.2.3.6
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 is frequency agnostic and can be mapped onto one or more cells.


Though a MBMS SAI can be mapped onto one cell, in the majority of cases, it will be consist of many of cells to indicate a large area to be broadcasted. Considering the small and variable areas for V2X, the number of cells with one MBMS SAI would be mainly smaller than that in case of legacy MBMS. In other words, as shown in Figure 1, all of MBMS SAIs have three cells or two cells where the V2X message should be broadcasted. So, in order to cover the area which is identical to legacy MBMS Service Areas, much more MBMS SAIs than legacy are required. The more the number of cells which an eNB controls is increased, the more MBMS SAIs are needed.
Observation 1: Considering the small and variable areas for V2X, much more MBMS SAIs than legacy are required.
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Figure 1. Example for composition of MBMS SAI
	15.3
Structure of MBMS SAI

The MBMS Service Area (MBMS SA) is defined in 3GPP TS 23.246 [52]. It comprises of one or more MBMS Service Area Identities (MBMS SAIs), in any case each MBMS SA shall not include more than 256 MBMS SAIs. An MBMS SAI shall identify a group of cells within a PLMN, that is independent of the associated Location/Routing/Service Area and the physical location of the cell(s). A cell shall be able to belong to one or more MBMS SAs, and therefore is addressable by one or more MBMS SAIs.

The MBMS SAI shall be a decimal number between 0 and 65,535 (inclusive). The value 0 has a special meaning; it shall denote the whole PLMN as the MBMS Service Area and it shall indicate to a receiving RNC/BSS/MCE that all cells reachable by that RNC/BSS/MCE shall be part of the MBMS Service Area.

With the exception of the specific MBMS Service Area Identity with value 0, the MBMS Service Area Identity shall be unique within a PLMN and shall be defined in such a way that all the corresponding cells are MBMS capable.


In [5], one cell can belong to several MBMS SAIs as highlighted in yellow. In other words, it means that the overlap between the MBMS Service Areas is enabled. When to transmit different V2X messages in different broadcast areas, the MBMS Service Areas for broadcasting the V2X message can also be overlapped. As illustrated in Figure 2, considering the transmission range for V2X packet is very small, the certain cell(s) can be included into multiple MBMS SAIs, for example, cell 1 is contained into MBMS SAI 1 to 6. Allowing the MBMS Service Areas to be overlapped, more MBMS SAIs than the case of not allowing the overlap are needed.
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Figure 2. Composition for MBMS SAIs allowing overlap
Observation 2: In case a certain cell belongs to multiple MBMS SAIs, much more MBMS SAIs are needed.
According to [5], the maximum MBMS SAI value is 65,535 except the value 0 which has a special meaning. Also, this value per PLMN may be smaller than 65,535. If, for transfer of V2X message, the overlap between the MBMS Service Areas is allowed and the MBMS service at wide area is offered, the maximum MBMS SAI value per PLMN may be insufficient since the MBMS SAI shall be unique with a PLMN.
Observation 3: If the overlapping between the MBMS Service Areas is allowed, the maximum MBMS SAI value per PLMN may be insufficient.

Based on observations above, the following is proposed:
Proposal 2: RAN3 should discuss whether the maximum MBMS SAI value needs to be extended or not.
3. Conclusion
In this contribution, we focused on DL transmission in small areas based on geographical information relevant to support of small and variable areas and provided our view on it. For single TMGI and multiple TMGIs based solutions, the following proposal is kindly suggested to RAN3:
Proposal 1: Single TMGI based solution should be selected as the way forward.
We provide some observations for mapping small and variable areas as follows:
Observation 1: Considering the small and variable areas for V2X, much more MBMS SAIs than legacy are required.
Observation 2: In case a certain cell belongs to multiple MBMS SAIs, much more MBMS SAIs are needed.
Observation 3: If the overlapping between the MBMS Service Areas is allowed, the maximum MBMS SAI value per PLMN may be insufficient.
Based on these observations, the following proposal is also kindly suggested to RAN3:
Proposal 2: RAN3 should discuss whether the maximum MBMS SAI value needs to be extended or not.
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