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Introduction
In this documents, we propose potential mobility enhancements for V2X.
Potential mobility enhancements for V2X
As investigated in [1][2], the vehicular UEs with high speed in RRC_CONNECTED experience short average time of stay at a cell (e.g. 8 seconds in ISD = 1732m and 4 seconds in ISD = 500m) and so perform handover very frequently. As we can see in Table 1, UEs in Freeway cases with 140 km/h experience 19% HOF Rate in ISD = 1732m and 21% HOF Rate in ISD = 500m. 
Table 1: Handover failures for vehicular UEs in V2X evaluation scenarios [1][2]
	
	Urban case
	Freeway case (Option 1)
	Freeway case (Option 2)

	
	15km/h
	60km/h
	70km/h
	140km/h
	70km/h
	140km/h

	Successful HOs/UE/s
	0.041773
	0.12367
	0.070895
	0.098288
	0.119501
	0.183027

	HOFs/UE/s
	0.00036
	0.01196
	0.005343
	0.022492
	0.015439
	0.048807

	HO Failure 
Rate (%)
	0.854449
	8.81834
	7.00771
	18.622
	11.4416
	21.0526


Considering high HO failure rate, we propose the following potential enhancements for V2X study when UE is in HOF or RLF:
Solution 1: Fall-back to SL semi-persistent scheduling transmissions
·     E-UTRAN configures SP configuration in both SL and UL for the UE. Upon detection of RLF or HOF, UE falls back to SL semi-persistent scheduling. Note that this solution can be used only when both PC5 and Uu are used for V2X.

Solution 2: maintenance of SL/UL semi-persistent scheduling transmissions in RLF or HOF
·     Upon detection of RLF or HOF, UE keeps performing SL or UL semi-persistent scheduling transmissions until re-establishing to a new cell. UL transmissions can be based on CB-PUSCH. Note that this solution can be used when only Uu is used for V2X or when only PC5 is used for V2X.
Considering frequent HO occurrences, we could also consider the following small optimization for the UE performing HO. 
Solution 3: maintenance of SL/UL semi-persistent scheduling configuration at a target cell
·     E-UTRAN could allow UE to keep semi-persistent scheduling configuration for SL and UL whenever UE changes a cell. The target eNB can quickly activate SP operation in SL or UL for the UE when the UE sends a UE dedicated preamble or RRC connection reconfiguration complete to the target eNB. This solution seems less impact on the specification.
Proposal: The solutions above are considered as potential mobility enhancement for V2X. 
Conclusion

In conclusion, we propose the following:
Proposal 1: The solutions above are considered as potential mobility enhancement for V2X. 
Reference
[1]
R2-161658, [92#45][LTE/V2X] Capacity Analysis; LG Electronics Inc. (Rapporteur)
[2] R2-161795, Challenges and potential enhancements for Uu based V2V, LG Electronics Inc.
Text Proposal for TR 36.885
5.2
Uu interface

Considering high HO failure rate, the following potential enhancements are considered for V2X study when UE is in HOF or RLF:

Solution 1: Fall-back to SL semi-persistent scheduling transmissions
·     E-UTRAN configures SP configuration in both SL and UL for the UE. Upon detection of RLF or HOF, UE falls back to SL semi-persistent scheduling. Note that this solution can be used only when both PC5 and Uu are used for V2X.

Solution 2: maintenance of SL/UL semi-persistent scheduling transmissions in RLF or HOF
·     Upon detection of RLF or HOF, UE keeps performing SL or UL semi-persistent scheduling transmissions until re-establishing to a new cell. UL transmissions can be based on CB-PUSCH. Note that this solution can be used when only Uu is used for V2X or when only PC5 is used for V2X.

Considering frequent HO occurrences, the following optimization is considered for the UE performing HO. 

Solution 3: maintenance of SL/UL semi-persistent scheduling configuration at a target cell
·     E-UTRAN could allow UE to keep semi-persistent scheduling configuration for SL and UL whenever UE changes a cell. The target eNB can quickly activate SP operation in SL or UL for the UE when the UE sends a UE dedicated preamble or RRC connection reconfiguration complete to the target eNB. This solution seems less impact on the specification.

8.2.1
Evaluation of overall latency

Table X: Handover failures for vehicular UEs in V2X evaluation scenarios
	
	Urban case
	Freeway case (Option 1)
	Freeway case (Option 2)

	
	15km/h
	60km/h
	70km/h
	140km/h
	70km/h
	140km/h

	Successful HOs/UE/s
	0.041773
	0.12367
	0.070895
	0.098288
	0.119501
	0.183027

	HOFs/UE/s
	0.00036
	0.01196
	0.005343
	0.022492
	0.015439
	0.048807

	HO Failure 
Rate (%)
	0.854449
	8.81834
	7.00771
	18.622
	11.4416
	21.0526
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