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1 Introduction
WI on V2X Phase 2 was set up in RAN #75 meeting [1] and RAN4 work should start from this meeting. In this contribution, potential RAN4 impact is discussed and corresponding work plan is proposed.
2 Discussion

In the new WID, the detailed objectives of this work item are as follows:

[image: image1]
2.1 RF impact and work plan
Among the objectives, carrier aggregation, 64QAM, transmit diversity and short TTI would have impact on RF requirements and details are given as below:
Carrier aggregation: The resource allocation may be different from that for intra-band multi-carrier which will impact MPR and A-MPR requirements. However, this should wait for RAN1 conclusion.
64QAM: EVM, MPR and A-MPR requirements need to be specified for single carrier, intra-band multi-carrier and intra-band carrier aggregation scenarios.
Transmit diversity: Time alignment error should be specified for transmit diversity if it is introduced by RAN1.
Short TTI: Short TTI related requirements should be specified if it is introduced by RAN1. It should be noted that the resource allocation may be changed because of sTTI.
Based on the RF requirements analysis above, an initial work plan is listed as below:
Table 1 RF work plan
	RAN4 Meeting NO.
	Work plan
	Note

	#83 (RAN#76) (2017 May)
	· Work plan will be discussed and agreed.

· Scenarios for multiple carriers will be discussed and decided.
	

	#84 (RAN#77) (2017 August)
	· RF requirements for multiple carriers will be initially discussed.

· 64QAM related RF requirements for single carrier and intra-band multi-carrier will be initially discussed.
	

	#84bis 

(2017 October)
	· RF requirements for multiple carriers will be continually discussed.
· 64QAM related RF requirements for single carrier and intra-band multi-carrier will be continually discussed.

· RF requirements for carrier aggregation will be initially discussed.

· Transmit diversity related RF requirements will be initially discussed.

· Short TTI related RF requirements will be initially discussed.
	Carrier aggregation discussion should depend on RAN1 progress.

Transmit diversity and short TTI discussion should depend on RAN #77 decisions.

	#85 (RAN#78)
(2017 November)
	· RF requirements for multiple carriers will be finished.
· 64QAM related RF requirements for single carrier and intra-band multi-carrier will be finished. 
· 64QAM related RF requirements for new scenarios will be initially discussed.

· Carrier aggregation related RF requirements will be continually discussed.

· Transmit diversity related RF requirements will be continually discussed.

· Short TTI related RF requirements will be continually discussed.
	

	#86 (RAN#79)
(2018 February)
	· 64QAM related RF requirements for new scenarios will be finished.

· Carrier aggregation related RF requirements will be finished.

· Transmit diversity related RF requirements will be finished.

· Short TTI related RF requirements will be finished.
	

	#86bis 
(2018 April)
	· If there are still some remaining issues, they will be finished.

· Draft CR will be discussed.
	

	#87 (RAN#80)
(2018 May)
	· CR on V2X phase 2 will be agreed and core part will be finished.
	


2.2 RRM impact and work plan
Among the objectives, carrier aggregation, transmit diversity and short TTI would have impact on RRM requirements and details are given as below:

Carrier aggregation: The transmission timing difference, SCell managements and additional interruptions should be specified for carrier aggregation if it is introduced by RAN1.

Transmit diversity: The design of reference signals or physical channles may be different, which will impact the measurement requirements. However, this should wait for RAN1 conclusion.

Short TTI: Short TTI related requirements should be specified if it is introduced by RAN1. It should be noted that the resource allocation may be changed because of sTTI.
Based on the RRM requirements analysis above, an initial work plan is listed as below:

Table 2 RRM work plan
	RAN4 Meeting NO.
	Work plan
	Note

	#83 (RAN#76) (2017 May)
	· Work plan will be discussed and agreed.
	

	#84 (RAN#77) (2017 August)
	· Carrier aggregation scenarios and RRM impacts will be initially discussed.
	

	#84bis 

(2017 October)
	· The impacts of carrier aggregation on RRM requirements will be continuously discussed.

· The impacts of transmit diversity on RRM requirements will be initially discussed.

· The impacts of short TTI on RRM requirements will be initially discussed.
	Carrier aggregation discussion should depend on RAN1 progress.

Transmit diversity and short TTI discussion should depend on RAN #77 decision.

	#85 (RAN#78)
(2017 November)
	· Identify RRM core requirement which are impacted by carrier aggregation.

· Identify RRM core requirement which are impacted by transmit diversity.

· Identify RRM core requirement which are impacted by short TTI.
· Identify list of RRM core requirements which are impacted by additional considerations for V2X Phase 2
	

	#86 (RAN#79)
(2018 February)
	· Discussion on RRM core requirements which are impacted by additional considerations for V2X Phase 2.
	

	#86bis 
(2018 April)
	· Further discussion on RRM core requirements which are impacted by additional considerations for V2X Phase 2.

· Draft CR will be discussed.
	

	#87 (RAN#80)
(2018 May)
	· Approve CRs on RRM core requirements for V2X phase 2
· Completion of RRM core requirement
· Initial discussion on RRM test cases
	

	#88(RAN#81)
	· Identify list of RRM test cases for V2X phase 2
	

	#89bis
	· Discussion on RRM test cases for V2X phase 2
· Draft CR will be discussed.
	

	#89 (RAN#82)
	· Approve CRs on RRM test cases for V2X phase 2
· Completion of RRM performance requirement
	


2.3 Demod impact and work plan
Among the objectives, carrier aggregation, transmit diversity and short TTI would have impact on demod performance requirements and details are given as below:

Carrier aggregation: Since there are CA fading and SDR tests in existing demod test framework, CA tests should also be specified for carrier aggregation if it is introduced by RAN1.

Transmit diversity: The design of reference signals or physical channels may be different, which will impact demodulation performance.

Short TTI: Short TTI related performance requirements should be specified if it is introduced by RAN1 since number of OFDM symbols may be different for different physical channels.
Based on the demod requirements analysis above, an initial work plan is listed as below:

Table 3 Demod work plan
	RAN4 Meeting NO.
	Work plan
	Note

	#87 (RAN#80)
(2018 May)
	· Initial discussion on demod test cases
· Identify new requirements
	

	#88(RAN#81)
	· Test scenarios and corresponding simulation assumptions will be discussed
	

	#89bis
	· Initial ideal simulation results alignments as per the agreed simulation assumptions
· Draft CR for endorsements
	

	#89 (RAN#82)
	· Possible further ideal simulation results alignments and sharing of simulation results with impairments from companies
· CR for UE demodulation performance will be agreed.
	


Conclusion
This contribution discusses the potential RAN4 impact and the work plan for V2X phase 2. It is proposed the work plan is accepted by RAN4.
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Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]


Carrier aggregation (up to 8 PC5 carriers);


64QAM;


Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission;


Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;


Study the feasibility and gain of PC5 operation with Transmit Diversity, assuming this PC5 functionality would co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs, and specify this PC5 functionality if justified. [RAN1, RAN2, RAN4]


Study the feasibility and gain of PC5 operation with Short TTI, assuming this PC5 functionality would co-exist in the same resource pools as Rel-14 functionality with and without using the same scheduling assignment format, and provide RAN1 observations and recommendations to RAN by RAN#77. [RAN1, RAN2] 


A following decision for normative work is up to consensus at RAN.


Specify necessary RF requirements for the specified PC5 functionalities in Band 47, where not covered by the Rel-15 work item “V2X new band combinations for LTE”. [RAN4]


Specify necessary RRM core requirements. [RAN4]


In this work item, no new numerology, waveform, and channel coding will be considered.


Based on the feedback from SA2 on LS “Support of Unicast and Groupcast transmission over PC5 for eV2X”, the scope of this work item may be further updated.
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