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1. Introduction
In RAN2#93bis, the following agreement was made (see [1]): 

Geo-location reporting
-
Geographical location reporting at AS layer will be introduced.  Layer 1 reporting mechanism is not needed.  FFS if RRC signalling and/or MAC CE is used.  Details of what is contained in the location reporting is FFS.   

-
It is up to the eNB implementation when and how to use the geo-location.  The eNB can configure the UE to report.  

-
Mode 2 operation should be designed to work without the need for UE dedicated reporting.  

-
eNB provides configuration for reporting.  RAN2 will consider both periodical reporting, event trigger and one-shot reporting.  FFS how this is implemented.

-
Mapping of geographical location and resources can be done on a zone concept.  How the zones are defined is FFS.   FFS if this mapping can be used for UL geo reporting to optimize the signalling (if needed).  

-
FFS if the same mechanism is adopted for OOC or no such optimizations are applied for OOC.
RAN2 agreed that the zone concept is introduced for mapping the geographical location to the resource pool. Moreover, this mechanism will be used for geo reporting to reduce the transmission collision of resource pool. In this contribution, we will discuss the necessity of geo reporting based on the zone concept when it is reported by MAC CE. 
2. Discussion
The geographical information of the vehicle UE is beneficial for sidelink resource allocation. However, RAN2 didn’t decide how reporting of geo location to the eNB, and what contents are included in the reporting message. There are many issues that need to be resolved, such as reporting mechanism, triggering condition, contents of the reporting message. In the last meeting, the zone concept was agreed for mapping the geo location to the sidelink resource pool for transmission. Introducing the zone concept will reduce the size of geo reporting since the size of the full GPS information is about 50 bits [3]. We have to consider how geo reporting mechanism based on zone is transferred and whether it is available for mode 1 and mode 2.
There are two options we may consider as the mechanism for the geo reporting: one is RRC signalling and the other is MAC CE. It is also considered that UE reports the exact GPS information using RRC signalling and generally other times only reports the zones using MAC CE. In our opinion, there are only minor differences of delivery delay between RRC signalling and MAC CE. Both may take 10~20ms for reporting. In case of RRC signalling, we can reuse the measurement mechanism, especially LocationInfo, and support the reporting types such as periodical reporting, event triggering with minor impact to the standard. However, if the RRC measurement reporting is fail to transmit or have loss, the same measurement reporting will be transmitted on RLC layer. It causes the latency problem because the retransmitted geo reporting may not meet the latency requirement. Meanwhile, introducing MAC CE for geo reporting to eNB may provide parameters to control reporting periodicity and events. Moreover, it will be a good option when the zone-based geo reporting is used since MAC CE has merit on the transmission of small and frequent control signals. We prefer MAC CE for geo reporting, especially in the case of zone concept is used.
Proposal 1: RAN2 should discuss how the geo reporting is transferred to eNB using RRC signalling or MAC CE when the zone-based reporting is used or not.
2.1 Evaluate the geo reporting based on zone concept
The zone concept mapping the geo location to the resource pool was agreed in the last meeting. However, RAN2 didn’t decide how zones are difined, and whether zone-based reporting will be used. As we mentioned above, mapping the geo location of zone can reduce the overhead of geo reporting. In this section, we evaluate the necessity of zone-based geo reporting using MAC CE in terms of latency aspects. We would like to check this zone-based reporting is really needed or available by changing the parameters of zone concept such as zone size, speed of vehicle, etc.
First, we consider the latency of MAC CE reporting in Table 1. The retransmissions take 8ms at best and the assumed retransmission probability is 10%. The average delay for sending the scheduling request is 2.5ms and the scheduling grant 4ms. We further assume a UE processing delay of 4ms, an eNB processing delay of 4ms, and a core network delay of 1ms. Moreover, the periodicity of scheduling request (SR) = {1, 2, 5, 10, 20, 40, 80} ms. The result of latency may be changed using other values of SR.
Table 1. The latency of zone-based reporting
	Delay component
	Delay value

	Transmission time
	2ms

	Buffering time
	1ms

	Retransmissions 10%
	2 x 0.1 x 8ms = 1.6ms

	Uplink scheduling request
	0.5 x 5 ms = 2.5 ms

	Uplink scheduling grant
	4ms

	UE delay estimated
	4ms

	eNB delay estimated
	4ms

	Core network
	1ms

	Total delay with pre-allocated resources
	13.6ms

	Total delay with scheduling
	20.1ms


The average round trip of MAC CE reporting including retransmission can be clearly below 15ms if there are pre-allocated resources. If the scheduling delay is included, the delay round trup time will be approximately 20ms. We can consider the latency of zone-based reporting process using MAC CE can be approximated by 20ms. 
Observation 1: Based on assumptions in Table 1, the latency of zone-based reporting process using MAC CE can be approximately 20ms.
We can evaluate the size of zone using the latency of scheduling for zone-based reporting. In Figure 1, zone-based resource allocation and reporting is illustrated. In the TR 36.885 [2], there are two traffic models used in evaluation: Freeway case and Urban case. In the Freeway case, the absolute vehicle speed is 140km/h and 70km/h. In the Urban case, the absolute vehicle speed is 60km/h and 15km/h. If we assume the latency of zone-based reporting process is 20ms, the distances that vehicles are moving during this reporting process can be calculated in Table 2.
Table 2. The moving distance of vehicle during geo reporting 
	Index
	Vehicle dropping scenarios
	Absolute vehicle speed (km/h)
	Vehicle moving distance (m)

	1
	Freeway
	140
	0.7778

	2
	Freeway
	70
	0.3889

	3
	Urban
	60
	0.3333

	4
	Urban
	15
	0.0833
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Figure 1. Zone-based resource allocation and reporting

Using the above results, we can know that the moving distance during the geo reporting has small impact on the size of zones. That is, we don’t need to concern about the size of zones because the process of geo reporting and resource allocation is quite small. While for a single UE, zone size is not important, zone size can determine the number of UEs reporting. Also, zone size may be dependent on freeway vs. urban due to different speeds etc. Overall, we think that the zone-based geo reporting by MAC CE is also valid and useful. In the next step, we have to study how zones are determined to reduce the collision of resource pools, and how eNB inform the information of zone to the UEs. That is, we need to discuss what is the optimal signalling for zone-based reporting in RAN2 perspective. 
Proposal 2: Zone-based geo reporting using MAC CE is valid to reduce the collision of resource pools. RAN2 should discuss how zones are determined without concern of size for zones, and what is the optimal signalling for zone-based reporting in RAN2 perspective.

3. Conclusion
Observation 1: Based on assumptions in Table 1, the latency of zone-based reporting process using MAC CE can be approximately 20ms.
Proposal 1: RAN2 should discuss how the geo reporting is transferred to eNB using RRC signalling or MAC CE when the zone-based reporting is used or not.
Proposal 2: Zone-based geo reporting using MAC CE is valid to reduce the collision of resource pools. RAN2 should discuss how zones are determined without concern of size for zones, and what is the optimal signalling for zone-based reporting in RAN2 perspective.
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