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1 Introduction
In the last RAN2 meeting, end to end latency was discussed considering different user scenarios of V2X services. It was highlighted that when MBSFN/SC-PTM is used for DL and if dynamic UL scheduling based on SR (1 or 10ms), the end to end latency could be met. However if SR is 1 or 10ms, UL/DL overhead cannot be ignored. The above suggests that the latency improvement should be studied for V2X services. In this contribution, we provide our views on latency for V2X services and possible approaches for latency enhancements considering latency of broadcast channel configuration.

2 Discussion

Main end-to-end latency contributors are UL latency, backhaul latency and latency due to broadcast channel configuration. UL is supported via unicast. Mechanism for reduction of unicast latency has been discussed in [CATT contribution]. Enhancements considering use of SPS, multiple SPS configuration, combination of SR and SPS and long SPS period with complementing D-SR are considered for UL latency improvement for V2X services. 

A possible solution for reduction of backhaul latency is to consider localised controller. Local MBMS architecture is discussed in RAN2 and RAN3, local MBMS architecture can be used to bypass CN nodes hence avoids the delays over the network interfaces. Local architecture discussion is within RAN3 scope hence backhaul latency reduction from local MBMS architecture can be discussed in RAN3 together with the architecture discussion.

In this contribution, we look into possible solutions for reduction of delay due to broadcast channel configuration. Large MCCH periodicity has been identified as a main contributor for the delay for broadcast channel configuration. SC-PTM has small configuration periodicity therefore SC-PTM provide a less configuration latency. Even though the use of SC-PTM out performs MBSFN in terms of latency, SC-PTM has other drawbacks such as un coordinated radio resource among participating cells, provision of service continuity when moving from one cell to another as well as question on radio resource utilisation when a service is required to be transmitted in a large number of cells in a geographical location. MBSFN is suitable for service transmission in some user scenarios. There we think it is useful to look into reduction of latency due to broadcast channel configuration in MBMS.
Some techniques have already been discussed for reduction of latency due to large MCCH modification period previously during GCSE study. The possible approaches are:

a). Use of pre configured MRB: MRB is preconfigured in advanced for each TMGI and all receiving UEs have acquire MRB configuration. Therefore, latency due to MCCH acquisition can be mitigated. The problem with this approach is the limitation of maximum number of pre-configured bearers in a MBSFN area. As evaluated in TR36.868, from protocol perspective, each cell can be configured with up to 8 MBSFN areas, and each MBSFN area can be configured with up to 15 PMCH, and each PMCH can be configured with up to 29 sessions. Therefore, MBMS allows maintaining up to 3480 bearer services (i.e. sessions with its own TMGI) in parallel. The actual capacity of number of supported service over MBMS is restricted by the radio capacity.
b). Use of shared MRB: At the start of data transmission, a shared (pre-configured) bearer is used for data transmission. Meanwhile specific MRB is established for the service. This also mitigates the bearer establishment delay. The mechanism should be designed to differentiate the services on shared MRB by the receiving UE. While using the shared MRB for the service, the UE is decoding data indented for other users/services thus some wastage of UE power and processing is expected while the services are delivered over shared MRB. 
c). Introduction of short MCCH modification period. Even though this is possible, the drawback of short MCCH is that MCCH carries lots of data. Frequent transmission of MCCH may increase associated DL overhead. Another issue is how to enable backward compatibility when using short MCCH periodicity.
d). Introduce a new MRB configuration channel:  to mitigate the drawback of high signaling overhead of MCCH transmission with short MCCH modification period as well as backward compatibility issue, a new MRB configuration channel can be introduced for V2X services. The new MRB configuration channel is designed with:

i). New channel transmits more frequently than MCCH but carries only small information, hence reduce signaling overhead.
ii). New channel carries info regarding TMGI whether the corresponding MRB for TMGI is the same as the previous MRB configuration or not. If the configuration is indicated to be the same, the UE can use stored MRB configuration for TMGI and skipped reading of MCCH. -> mitigate MCCH reading delay. If a new MRB configuration is used, the UE needs to read MCCH to acquire new MRB configuration. New channel information provides set of pointers to pre-established or previously used MRBs and let the UE know when to use these channel configurations.
iii). New channel allows for the eNB such that stored configuration is used only for delay critical services while other services used legacy configuration

All different approaches shown in option a) to d) should be considered for latency improvement of broadcast services for V2X.  

Proposal 1: RAN2 is requested to discuss and captures approaches a) to d) for latency improvement for broadcast V2X services in the TR.

3 Conclusion 

In this contribution, we analysis the possible latency enhancements of broadcast services for V2X application  and the following proposal was made.
Proposal 1: RAN2 is requested to discuss and captures approaches a) to d) for latency improvement for broadcast V2X services in the TR.

a). Use of pre configured MRB
b). Use of shared MRB

c). Introduction of short MCCH modification period

d). Introduce a new MRB configuration channel for V2X
