3GPP TSG-RAN WG2 Meeting #94
R2-163898
Nanjing, China, 23 - 27 May 2016
Agenda item:
8.11.2
Source:
Nokia, Alcatel-Lucent Shanghai Bell
Title:
Discussion on operational aspects of MBMS with MBSFN and SC-PTM
WID/SID:
FS_LTE_V2X
Document for:
Discussion and Decision

1
Introduction
The performance of MBSFN and SC-PTM transmission with regard to V2X services is being evaluated as a part of FS_LTE_V2X study item. In this paper, we discuss operational aspects of these two transmission schemes.
2
Discussion
Suitability of the MBSFN and SC-PTM transmission schemes of MBMS is being evaluated against capacity, latency and packet reception ratio (PRR) [1]. The analysis in [2] shows that in some cases (e.g. see tables L1.2, L1.3, L1.4 and L1.5 in [2]) the MBSFN transmission can yield better PRR results than the SC-PTM transmission. Although the MBSFN transmission may appear to be a better choice based on the capacity and PRR, 3GPP solution for V2X using the MBSFN transmission needs to consider also:
a)
the impact of preconfigured MRBs on the overall system performance;

b) 
the number of MBMS sessions required to provide V2X services.
Regardless of whether 3GPP solution for V2X uses the MBSFN transmission or the SC-PTM transmission, we can assume that MBMS radio bearers (MBR or SC-MRB) are going to be used frequently in order to avoid extensive signaling related to MBMS session management. Considering a theoretical case when cells of LTE system are arranged in the hexagonal layout (see Figure 1), 6 MBSFN areas can be formed using the center cell and each neighboring cell. Alternatively, 5 MBSFN areas can be formed using the center cell and two neighboring cells adjacent to each other, e.g. cells 0, 1, and 2 form such 3-cell MBSFN area. The 3-cell MBSFN area may be beneficial if the same V2X data are to be broadcast in cell border areas. We can conclude that if the 3GPP V2X solution uses the MBSFN transmission, the cell’s MBMS capacity is going to be shared among a number of MBSFN areas. The resources configured for the MBSFN areas can change only every 5 seconds approximately due to the long modification period of MCCH. The analysis shows that the system capacity may be an issue in certain scenarios. Even if the system capacity is sufficient, the system cannot reach the same resource utilization with MRBs as it would with SC-MRB because each MBR has to be configured with enough capacity to avoid 100% utilization of MRB and thus packet dropping at eNB. 

Observation 1: The system cannot be expected to reach the same resource utilization when the MBSFN transmission is used with several MBSFN areas as it would with the SC-PTM transmission, if packet drops at eNB due to MRB overload should be avoided.   
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Figure 1: cell layout
The network must start MBMS session in each MBSFN area or each cell in order to be able to broadcast data using the MBSFN transmission or the SC-PTM transmission, respectively. The number of 2-cell MBSFN areas configurable in network equals to the number of borders between cells. It is possible to configure 45 two-cell MBSFN areas in the network with 21 cells arranged as shown in Figure 2. This means also that at least 45 MBMS sessions are needed to serve the area. The number of MBMS sessions required with the MBSFN transmission is more than double of the number of MBMS sessions required with the SC-PTM transmission only, i.e. SC-PTM requires just 21 MBMS sessions. Even more MBMS sessions would be needed if SC-PTM and MBSFN are used concurrently to provide V2X services. 

The MBMS session management may become a cumbersome task in large networks. Please note, the number of MBMS sessions in PLMN is theoretically limited by TMGI, or more specifically by MBMS service ID of TMGI, and Flow ID used to identify MBMS bearer services of the same MBMS user service (e.g. V2X service) that share the same TMGI. An MBMS session is started for each flow identified by the pair {TMGI, Flow ID}. The network should follow the current constraints that only one version of the content shall be available at any specific location. 
Observation 2: Number of MBMS sessions needed to provide V2X services if the MBSFN transmission is used alone or in conjunction with the SC-PTM transmission is significantly larger than if the SC-PTM transmission is used exclusively. The MBMS session management may become a cumbersome task in large networks.
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Figure 2: Network with 21 cells 
3
Conclusions
We discussed applicability of MBSFN transmission for V2X service provisioning in LTE system. In particular, we analyzed:
a)
the impact of preconfigured MRBs on overall system performance;

b) 
the number of MBMS sessions required to provide V2X services.
We made the following observations:

Observation 1: The system cannot be expected to reach the same resource utilization when the MBSFN transmission is used with several MBSFN areas as it would with the SC-PTM transmission, if packet drops at eNB due to MRB overload should be avoided.   

Observation 2: Number of MBMS sessions needed to provide V2X services if the MBSFN transmission is used alone or in conjunction with the SC-PTM transmission is significantly larger than if the SC-PTM transmission is used exclusively. The MBMS session management may become a cumbersome task in large networks.
Based on our observations, we would like to propose the following: 

Proposal: The optimizations to SC-PTM should be prioritized over MBSFN to simplify the DL broadcast operation what seems to be a common goal for the companies involved in RAN2 V2X considerations. 
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