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1. Introduction

The main objectives of the Rel-14 V2X WI [1] are to specify enhancements to both Uu transport and PC5 to support LTE-based V2X (V2V, V2I/N, and V2P). In particular the WI has the following detailed objectives:

	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.

2) To specify enhancements to UL SPS transmissions for support of V2X services including:
a) Multiple SPS configurations [RAN2, RAN1]

b) Reporting of UE assistance information for SPS transmissions [RAN2]

3) To specify enhancements for support of V2P service:

a) Random resource selection for P-UEs potentially on the PC5 resource pool shared with V-UE transmissions, with additional study on sensing operation during a limited time for P-UEs [RAN1, RAN2]

b) Authorization for pedestrian UEs, if necessary [RAN3, RAN2 if needed]

4) To specify solution(s) facilitating long-term basis co-channel coexistence between DSRC/IEEE 802.11p and LTE PC5 for V2V operating over the same frequency channels [RAN1]
a) This objective starts from RAN#73 and target is to complete this by RAN#74. Solution(s) to be specified should avoid negative impact on the performance of LTE PC5.

5) To determine the need of a signaling to indicate whether Uu and/or PC5 is allowed for transport of V2V messages within network coverage, if necessary, in coordination with other working groups [RAN2]
6) To specify other enhancements to PC5/Uu for V2X on the following aspects:

a) Support of UE maximum transmission power up to 33 dBm (considering the regulatory limit on the maximum e.i.r.p.) for PC5 in 5855 MHz ~ 5925 MHz [RAN4]

b) Support of QoS depending on the outcome of SA2 work [RAN2, RAN3]

c) Support of inter-PLMN for both PC5 and Uu (Note: Depending on the solutions, the specification(s) may or may not be impacted) [RAN2, RAN3, RAN1]
d) Congestion control for PC5-based V2X including load balancing across multiple carriers [RAN1, RAN2, RAN4]

e) Remaining enhancement to sidelink synchronization including SLSS-based synchronization and offset to shift the DFN #0 w.r.t the reference timing derived from GNSS [RAN1, RAN2, RAN4]
f) Simultaneous PC5 operations over multiple carriers that may or may not be adjacent [RAN4, RAN2].
g) Simultaneous Uu and PC5 operations in different carriers and configuring PC5 resources across carriers [RAN4, RAN1, RAN2]

h) Prioritization of SL TX for V2X over WAN TX under eNB management (e.g., SL gap) [RAN1, RAN2, RAN4]

i) Handle multiplexing V2V with other signals/channels if necessary, e.g., for the case where the bitmap for V2V subframes does not repeat an integer number of times within the DFN period [RAN1, RAN2]
j) Support for traffic with smaller periodicity on PC5 based V2V using shorter resource reservation period   [RAN1, RAN2]
7) To specify UE RF requirements including those for SL operation for licensed spectrum and for regional regulations [RAN4]
8) To specify RRM core requirement [RAN4]


In this contribution we provide our views on the UE demodulation performance requirements to be considered in the scope of the LTE V2X WI.
2. Discussion
Taking into account parallel ongoing work on the definition of the LTE V2V UE demodulation requirements we think that LTE V2X discussion should focus on the following 2 key aspects:
1) New LTE V2X features not addressed in the LTE V2V WI

2) LTE V2V WI leftovers previously postponed in RAN4

Below in the Table 1 we summarize our views on the possible impacts on the UE demodulation performance requirements.

Table 1. Analysis of LTE V2X UE demodulation impacts
	Feature
	Comments
	UE demodulation requirements

	New LTE V2X features

	Enhancements to SC-PTM and MBSFN 
	Shorter modification/repetition period(s) of MCCH and SC-MCCH, and shorter MCH scheduling period(s) were introduced. Meantime, there are no changes in terms of RX processing and regular MBMS and PDSCH requirements can be reused.
	No

	UL SPS transmissions enhancements
	UL related functionality. No UE demodulation impacts.
	No

	Enhancements for support of V2P service
	Impact on resource allocation and transmission procedures. Covered by RRM requirements.
	No

	Co-channel coexistence with DSRC/IEEE 802.11p
	No mechanism was specified in RAN1
	No

	Support of 33 dBm UE maximum TX power
	UE RF impact. Transparent from the RX perspective. No impact on UE demodulation.
	No

	Support of QOS
	Higher-layer impact
	No

	Support of inter-PLMN for both PC5 and Uu
	No UE demodulation impacts
	No

	Congestion control for PC5-based V2X
	Covered by RRM requirements
	No

	Remaining enhancement to SL synchronization incl. SLSS-based synchronization
	PSBCH physical layer design is modified and new performance requirements are needed to verify it.
	Yes.
PSBCH demodulation requirements

	Simultaneous PC5 operations over multiple carriers
	LTE V2V requirements are being introduced for operation on a single carrier. MCC operation introduced in V2X WI scope. For the MCC case the RX procedures are independent and there is no difference from single carrier case. The MCC RX requirements are already covered in RF. There is no strong need to consider verifying multi-carrier reception. 
	No

	Simultaneous Uu and PC5 operation in different carriers
	PC5 operation in B47 should not have any impacts on the WAN demodulation performance. Similar to Rel-12 D2D, a sustained downlink data rate with active Sidelink can be used to ensure no impacts on WAN operation
	Yes. 
Sustained DL  data rate with active SL

	Prioritization of SL TX for V2X over WAN TX under eNB management
	Shared carrier UL/SL operation scenarios are out of Rel-14 scope. No requirements needed.
	No

	Support for traffic with smaller periodicity on PC5 based V2V 
	No impact on the receiver implementation.
	No

	LTE V2V leftovers

	eNB-based synchronization scenario
	Verification of eNB synchronization can be a part of the RRM requirements. The majority of V2V/V2X test cases can be defined under assumption of GNSS synchronization. In general, using eNB synchronization results in increased CFO errors which may also include Doppler shift of the Uu links. Further discussion is needed whether a new test case with increased CFO needs to be introduced.
	FFS. 
PSSCH/PSSCH demodulation under increased CFO.

	Sidelink Transmission Mode 3
	Current requirements are being introduced for the case for SL TM4 with autonomous resource selection. In our view, from the RX side there are no substantial differences between TM3/TM4 operation. One possible difference is that UE may need to decode DCI format 5A and respective requirements may be introduced
	FFS. 
PDCCH demodulation 
(DCI Format 5A)


3. Conclusions

In this contribution we have provided our views on the V2X demodulation performance requirements. In summary, we make the following proposals:
Proposal #1:
Define new V2V PSBCH demodulation performance requirements
Proposal #2:
Define new sustained DL data rate with active V2V-based SL to ensure no impacts on WAN operation
Proposal #3:
FFS whether to introduce additional test cases for the case of eNB based synchronization with increased CFO
Proposal #4:
FFS whether to define PDCCH DCI Format 5A decoding requirements
Proposal #5:
Do not define other UE demodulation requirements for LTE V2V.
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