
3GPP TSG RAN WG2 Meeting #93bis
















R2-162220
Dubrovnik, Croatia, April 11-15, 2016
Agenda item:
8.11.2
Source:
CATT 
Title: 
Discussion on capacity enhancement of broadcast V2X services
Document for:
Discussion and Decision

1 Introduction
In the last RAN2 meeting, it was briefly discussed on the need and method for capacity enhancements for services provided over cell broadcast method such as MBMS and SC-PTM.  Simulation results on capacity evaluation are shown limitation of capacity for broadcast services in different deployment scenarios. Severity of the problem depends on the simulated scenario. Even though the capacity improvement methods could be catered for different deployment scenario, we analyze possible solutions for capacity improvement in general for broadcast services in this paper. 

2 Discussion

There are a number of methods which could be used to enhance capacity of broadcast services. Considering vast number of different scenarios, applications and number of user groups involved with V2X, it is recommended to investigate all possible capacity enhancement methods. The merits and drawback of different approaches greatly depend on the user scenarios which it is applied.
In unicast transmission, HARQ is used to achieve high radio efficiency, given that only unsuccessful packets are retransmitted, HARQ operating point can be set to achieve high radio efficiency in unicast. Single cell PTM is seen to compliment both unicast and MBMS technologies. It has been studied possible use of HARQ for SC-PTM previously during SC-PTM study item. It has been highlighted from previous study that HARQ feedback is beneficial for SC-PTM when the number of users considered in the system is low. With the increase number of users, the resulted enhancement is diminished. Therefore, it is recommend to study capacity enhancement based on HARQ feedback specially in user scenarios with low number of participating users in the cell.

Use of HARQ feedback mechanism is to be discussed in RAN1. Therefore, further analysis of HARQ and CSI feedback mechanisum are not considered in this contribution. 

If channel quality feedback is not considered for PTM, the network is required to transmit PTM services with high MCS and transmission power in order to reach the cell edge UEs. Considering the V2X user cases, the group of UEs interested of a service likely to be located in localised region. Therefore transmission of the service with full power to reach the cell edge UEs is not necessary and result in waste of the radio resources. Over allocation of radio resources has negative impact on radio efficiency. Therefore adaptive MCS for PTM transmission should be considered. 
In order to enable adaptive MCS for broadcast, CQI reports from receiving UEs is required. Even though the service is received by both RRC connected and RRC Idle Ues, CQI reporting from RRC connected UEs could be used to configure MCS for the transmission. Counting feedback received from RRC connected Ues were considered sufficient for counting in legacy MBMS system. If the CQI reporting from RRC connected Ues is not sufficient to determine the MCS for the transmission, it is could be considered for allowing the CQI reporting by RRC Idle UEs. 
Allowing the CQI reporting by RRC connected UEs is relatively straightforward. The UE is configured with CQI reporting for unicast. The same configuration could be used as CQI information for broadcast if the network is aware of which UE is receiving broadcast services. As an indication of which services are received by the UE, the UE may signal the network of list of currently receiving services. Otherwise, the network may map the MBMS interest indication by the UE to the corresponding services.

Another approach is to have an indication in PUCCH as a way of indicating that the next CQI is intended for broadcast reception feedback.  If the network receives the new indication, the network considers the next CQI reporting from the UE for MCS configuration for the broadcast service interested by the UE.

However, obtaining CQI and MCS adjustment is not simple for broadcast services and brings complexity to the network. Complexity vs gain should be analyzed and considered in the decision.

Proposal 1: Solutions to address adaptive MCS for broadcast services should be investigated with complexity vs gain in mind. 

Another aspect been discussed for capacity improvement of broadcast service is broadcast service provisioning based on geographical coordination. Local MBMS architecture is designed to achieve over the air combining by using synchronous resources for service transmission in a MBSFN area. SC-PTM currently lack in resource coordination among neighbouring cells. However, allowing resources coordination support is relatively easy in the legacy MBMS architecture. 

Proposal 2: Resource coordination could be considered for SC-PTM. 

In the last RAN2 meeting, it is agreed to study a specific AS mechanism or the application mechanism to improve MBMS/SC-PTM services on the basis of UE geographical location. 
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Figure 1 A illustration of V2X Transmission
The effective transmission range of V2X service is small, The V2X server only needs to forward a V2X message to some vehicle UEs which is in proximity of the transmitter of the V2X message. For example, in Figure 1 the ISD of cell is 500m, and the desired transmission range of V2X service is 150m. In most case, it is enough for the V2X server to broadcast a V2X message to 3 cells, e.g. for a V2X message sent from location A, broadcasting it in cells {1,2,3} can meets the requirement of V2X transmission range. Hence, in this case, we can pre-configure several MBMS sessions with small broadcast areas which only include 3 neighbour cells for V2X DL broadcast transmission. Location information is contained in V2X message. The V2X server can compute the desired broadcast area (or cell list) for a V2X message and transmit it. V2X server may receive the location information of users over the application layer signalling by decoding the V2X message. Hence V2X server can compute the cell list for the service to be transmitted. Existing features could support localised service transmission based on the cell list.
Take Figure 1 as an example.

Step 1: Pre-configure several MBMS sessions with small broadcast area. 

With recent enhancements introduced for mission critical service support, BM-SC communicates a list of cells where the service to be broadcast to MCE. The provided cell list information can be used at the MCE for determining the broadcast area for a given MBMS session. Even though, MBSFN area is pre-configured, it is possible to configure small MBSFN areas. As per cell list information, the MCE may select which MBSFN areas for the service to be broadcast. Hence, with the existing mechanism, several MBMS sessions with small broadcast areas can be pre-configured, e.g. pre-configure MBMS session 1 with cell list {1,2,3}, MBMS session 2 with cell list {1,3,4}, MBMS session 3 with cell list {1,4,5} and so on. 
Step 2: V2X server determines the MBMS session with desired broadcast area. 

Location information is contained in V2X message. Vehicle UE 1 is in location A. When the V2X server receives a V2X message from vehicle UE 1, it will compute the desired broadcast area based on location information in V2X message. As the desired broadcast area is cell 1, cell 2 and cell 3, the V2X server will transmit the V2X message via MBMS session 1. Vehicle UE 2 is in location B. If the V2X server receives a V2X message from Vehicle UE 2, it will transmit the V2X message via MBMS session 3 as the desired broadcast area is cell 1, cell 4 and cell 5. If the vehicle UE 1 is moved from location A to location C, the V2X server will transmit a V2X message from vehicle UE 1 via MBMS session 2.
Therefore, existing MBMS mechanism with some application implementations could be used to support DL capacity optimization with UE location.
Proposal 3: An application layer mechanism, that the V2X server determines the pre-configured MBMS session with small broadcast area based on location information in V2X message, could be used to improve MBMS/SC-PTM services.
However the smallest transmission area is limited to a cell. If finer location granularity is needed, existing application layer based mechanism may not be sufficient. In some V2X scenarios, transmission distance is considered as 150m where cell radio is 500m. Therefore, optimization should be looked into in order to  avoid cell level broadcast in these scenarios. Possibly mechanism is to use beam forming or directional antenna techniques based on the receiving UE locations.

Proposal 4: RAN2 to discuss whether smaller broadcast area than cell level is required for V2X service broadcast. 

Techniques such as combined unicast and broadcast selection based on the number of UEs and resource configuration taking into account the QoS of the service could enhance the capacity as well as the system performances. The configuration aspects should be left  to the implementation where the network may take the appropriate judgement depending on the scenarios and requirements. 

As discussed in this contribution, there are multiple approaches which can be taken to enhance capacity of broadcast system. Considering vast user scenarios, we think all possible approaches should be investigated in general. The applicability of each solution depends on the user scenarios and can be left for the network decision.
3 Conclusion 

In this contribution, we analysis the possible capacity enhancements for V2X application and the following proposals were made.
Proposal 1: Solutions to address adaptive MCS for broadcast services should be investigated with complexity vs gain in mind. 

Proposal 2: Resource coordination could be considered for SC-PTM. 

Proposal 3: Existing application layer mechanism could be used to support localised service transmissions based on the cell list information provided by V2X server. 

Proposal 4: RAN2 to discuss whether smaller broadcast area than cell level is required for V2X service broadcast. 
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