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1. Introduction
This text proposal is to capture in TR 36.885 the agreements and conclusions made during RAN1#84bis.

2. Text proposal
Change 1
--------------------------------------------------------------<TEXT START>-------------------------------------------------------------
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

P-UE
Pedestrian UE
V-UE
Vehicle UE
----------------------------------------------------------------<TEXT END>--------------------------------------------------------------
Change 2
--------------------------------------------------------------<TEXT START>-------------------------------------------------------------
5.2
Uu interface

Editor notes: Including feasibility of Uu transport for V2V services.

The following technical areas are identified as potential enhancements to Uu transport for V2V services:

· Improvement of MBMS/SC-PTM services on the basis of UE geographical location
· It is FFS whether there is a need for a specific AS mechanism or the application layer mechanism is sufficient .
· The need and solutions (if needed) to reduce MBSFN latency, primarily targeting control plane (but may be used for user plane)
· The need of UL SPS enhancements is FFS
· Impact of supporting inter-operator deployments
Note that we will down-prioritize the idle mode case for Uu based V2V.
For DL multicast/broadcast, RAN1 has observed performance benefit with the following enhancements:
· Dynamic scheduling for multicast/broadcast transmissions

· I.e., PDCCH-based scheduling of TBs associated to a TMGI

· Semi-static scheduling for multicast/broadcast transmissions

· Use of DM-RS based transmission scheme from multiple TPs including reception for idle UEs

· This does not imply introduction of any new TM

· DMRS-based single-cell multicast

· PDSCH transmitted from multiple TPs

· CRS based PDSCH/PDCCH transmitted from TP(s) that differ from the TP(s) transmitting the system information

· DMRS based PDSCH/EPDCCH transmitted from different TP(s) 

· Use of normal CP

· HARQ feedback

· CSI feedback

· Note 1: Gain, complexity, and specification impact of each enhancement are expected to be different.

· Note 2: some enhancements may be possible without spec impact.

· Note 3: Network/UE complexity has not been studied in RAN1.

· Note 4: some enhancement(s) listed above may assume some level of inter-TP coordination, which does not necessarily result in spec changes

· Note 5: some enhancement(s) listed above may be based on contribution(s) from a limited number of company or companies

RAN1 is still continuing study at least some of the above enhancements
From RAN1 viewpoint, the following feature is beneficial: 

· UE identifies which broadcast transmissions (e.g., TMGI) are relevant to it, e.g., depending on the position of the UE.

· 
· 
· 
· Companies are encouraged to study the need of potential enhancements on unicast listed below for Uu-based V2V:
· UL enhancement (e.g., SPS enhancement, SR enhancement)

6
Technical support for V2I/N

Editor notes: Including necessary enhancements for PC5/Uu transport for V2I/N services.
6.1
PC5 interface

· At least the following aspects need to be discussed for PC5-based V2I 

· Evaluation results on potential V2V performance degradation if “I” transmits in the same carrier and if V2I performance can meet requirements to conclude observation on performances

· Feasibility of reusing PC5-based V2V to V2I 

· To conclude which case needs further enhancements over PC5-based V2V

· Note that V2I includes both directions
The working assumption is that side-link physical layer design used for V2V is used for V2I if side-link is used for V2I.
6.2
Uu interface

· 
· 
· 
· Companies are encouraged to study the need of potential enhancements on unicast listed below for Uu-based V2I/N:
· UL enhancement (e.g., SPS enhancement, SR enhancement)

The working assumption is that DL physical design used for V2V is used for I2V if DL physical design is used for I2V, and UL physical design used for V2V is used for V2I if UL physical design is used for V2I.
7
Technical support for V2P

Editor notes: Including necessary enhancements for PC5/Uu transport for V2P services.
7.1
PC5 interface

· At least the following aspects need to be discussed for PC5-based V2P

· Evaluation results on potential V2V performance degradation if “P” transmits in the same carrier and if V2P performance can meet requirements to conclude observation on performances

· Feasibility of reusing PC5-based V2V to V2P

· To conclude which case needs further enhancements over PC5-based V2V

· Power consumption for transmission or reception of “P”
· Complexity of the UE supporting transmission of “P”
· Note that V2P includes both directions
For the purpose for P-UE TX to reduce the power consumption and UE complexity, at least the followings are beneficial:
· Random resource selection.
· FFS Sensing operation during a limited time
7.2
Uu interface

· 
· 
· 
· Companies are encouraged to study the need of potential enhancements on unicast listed below for Uu-based V2P:
· UL enhancement (e.g., SPS enhancement, SR enhancement)

----------------------------------------------------------------<TEXT END>--------------------------------------------------------------
Change 3
--------------------------------------------------------------<TEXT START>-------------------------------------------------------------
8.2.2
Observations
The following observations are made based on the results of the latency analysis in section 8.2.1 for the agreed evaluation scenarios:

· The latency requirements can be met for Scenario 1 (mode 1) when SR is set to 1ms or 10ms, the UE is in RRC CONNECTED and assuming mean value.

· The latency requirements can be met for Scenario 2 using Unicast, MBSFN or SC-PTM for connected mode UEs assuming:

· 20ms backhaul delay and no delays related to mobility

· Short scheduling period (i.e. SR or SPS period - 1ms and 10ms) 

· For MBSFN the scheduling period set to 40ms

· The latency requirements can be met for Scenario 2 using SC-PTM for idle mode UEs assuming:

· 20ms backhaul delay and no delays related to mobility

· SR set to 1ms and 10ms 

· Scheduling period 10ms for mean and 1ms for max (see the definition of mean and max in B.2.1)
· Scenario 3 analysis is down-prioritized for V2V.  FFS for V2P. 

8.3
Power consumption analysis

This section provides the power consumption analysis result for V2P services.
In PC5-based V2P/P2V, it is observed that the scenario of P-UE TX to V-UE RX is more battery efficient than the scenario of V-UE TX to P-UE RX. It is noted that this observation is made based on evaluations from a limited number of companies.
Figure 8.3-1 shows the result for PC5-based V2P for the two scenarios; the first scenario where V-UE is the transmitter (the left case of Figure 4-1(c)) and the second scenario where P-UE is the transmitter (the right case of Figure 4-1(c)).
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Figure 8.3-1: Power consumption in PC5-based V2P services
9
Coexistence with DSRC/IEEE 802.11p in the same channel
· RAN1 has discussed co-existence between DSRC and LTE-based ITS (sidelink) for safety ITS. RAN1 believes that ITS systems are important and should protect each other and in particular safety ITS.

· Technology neutrality is essential in order to enable choice of most suitable radio technology for each ITS service as well as to enable a technology phasing in the future (e.g., towards 5G)

· RAN1 believes that technology neutrality is enabled by describing common coexistence rules that are followed by all potential ITS technologies. Such rules may be specific for a certain region. RAN1 believes that the details of the common coexistence rules are out of RAN1 scope and should be discussed in relevant SDOs in each region.

· For deployment of PC5-based LTE-V2V and 802.11p in the same geographical area, the ideal option is when they use different frequency channels. Note that co-deployment of both technologies is not likely to happen in all regions.

· FFS in terms of providing example(s)

· FFS other aspects

10
Conclusions

Editor notes: Summarize the findings of the study on LTE-based V2X.
It is feasible to support V2V services based on LTE PC5 interface with necessary enhancements. As identified, it is recommended to enhance at least LTE sidelink resource allocation, physical layer structure, and synchronization.
----------------------------------------------------------------<TEXT END>--------------------------------------------------------------
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