[bookmark: _GoBack]R2-1912562

3GPP TSG-RAN WG2 Meeting #107bis		
Chongqin, PRC, 14th - 18th October 2019

Agenda Item:	6.4.6
Source:	Lenovo, Motorola Mobility
Title:	Apparent contradiction in Zone Configuration
Document for:	Discussion, Decision	
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In the RAN2#105bis meeting, RAN2 had initial discussion on resource pool configuration and initiated an EMAIL DISC. Zone based resource pool assignment is one of the strongest candidate for resource pool configuration, especially coming from LTE V2X background. 
On the other hand, RAN1 intend to use the Zones to calculate the distance between a transmitter and a receiver UE. Based on this distance the receiver may or may not be required to send the HARQ feedback for a transmission made by the transmitter. Only if this distance is lower than certain “minimum communication range (MCR)”, receiver is required to send the HARQ feedback for a transmission made by the transmitter. Zones can be used for this purpose, where for example, the transmitter announces its Zone (e.g. in SCI) and the receivers having determined their own Zone calculate the distance from the transmitter.
The 2 different purposes of the Zone configuration (RP assignment and Tx-Rx distance calculation) present contradicting configuration requirement. This document, intends to take a look at this aspect.
2 Discussion
The 2 different purposes of the Zone configuration (RP assignment and Tx-Rx distance calculation) present contradicting configuration requirement. 
To minimize the inaccuracies in the distance calculation, the Zones should be as small as possible. However, a smaller Zone would lead to frequent Zone changes by a moving transmitter UE and it would need to use a different Tx Pool, corresponding to the new Zone Id, in quick succession. If Sensing operation needs to be performed before the transmitter can transmit, the transmitter may not even have enough time to finish sensing before it moves on to the next Zone; or, the remaining useful time might be minimal. This can lead to unacceptable V2X performance as the transmissions are interrupted very often due to frequent Zone changes.
On the other hand, if the Zone size is bigger (e.g. in the order of 100s of meters) to avoid frequent Zone changes, the distance between the transmitter and receiver UEs can’t be calculated very accurately based on Zone Ids.
If RAN1 agrees to use Zone based Tx-Rx distance calculation, following choices will be available for resource pool assignment:
a) Use of non-Zone based concepts for RP assignment like RPs are assigned based on priority list (a range of PQIs).
b) Use of another layer of Zone configuration – how will e.g. 2 layers configured.

Option a) will suffer from near far effect as the vehicles in proximity or far away might use the same resource if belonging to the same PQI range. Another problem could be that some RPs will be heavily loaded as there will be multiple V2X applications “around” these QoS whereas the usage of others may not be as dense – requiring the gNB to monitor the activity and adjusting the RP size from time to time.
Option b) would require signaling of another Zone configuration. This may not be however a huge burden looking at the signaling load of the LTE Zone configuration. The biggest benefit would be that the two contradicting requirements can be met and both purposes (resource assignment as well as Tx-Rx distance calculation) can be enhanced independently without affecting the other.
Proposal 1: RAN2 agree on two layer Zone configurations: first layer with bigger Zones for resource assignment and second layer with smaller/ tiny Zones for Tx-Rx distance calculation.
Further, SA2 indicated that the MCR is indicated to the AS along with the QoS of the V2X message. An MCR needs to be selected to be used for a TB, and this is discussed in one companion paper [1]. After the MCR selection, the same needs to be conveyed to the receiver UE(s) so that they can determine if they need to send the HARQ feedback to the transmitter (i.e. determine if they are inside of the MCR). One way to accomplish this: MCR is signalled in the SCI (PSCCH) by the transmitter to the receiver(s).
Proposal 2: MCR is signalled in the SCI (PSCCH) by the transmitter to the receiver(s).
The receiver(s) will upon receiving the SCI (addressed with the relevant destination Id), would determine its own location e.g. by calculating the Zone it is in and further determine the distance from the transmitter based on the Zone Id signalled by the transmitter in the SCI. If the calculated Tx-Rx distance is smaller than the MCR, it prepares to send the HARQ feedback of the PSSCH received subsequently.
Proposal 3: Current Zone Id of the transmitter is signalled by the transmitter in the SCI to the receiver(s).
Proposal 4: Receiver determine the Tx-Rx distance and compare this with MCR and decide if a HARQ feedback from PSSCH decoding needs to be sent to the transmitter.
As this is still under RAN1 and RAN2 discussion, we request RAN2 to share the agreements with RAN1.
Proposal 5: RAN2 kindly inform RAN1 of the agreements made based on the proposals above.
3 Conclusion
The 2 different purposes of the Zone configuration (RP assignment and Tx-Rx distance calculation) present contradicting configuration requirement. This document, took a look at this aspect and the following proposals are made:
Proposal 1: RAN2 agree on two layer Zone configurations: first layer with bigger Zones for resource assignment and second layer with smaller/ tiny Zones for Tx-Rx distance calculation.
Proposal 2: MCR is signalled in the SCI (PSCCH) by the transmitter to the receiver(s).
Proposal 3: Current Zone Id of the transmitter is signalled by the transmitter in the SCI to the receiver(s).
Proposal 4: Receiver determine the Tx-Rx distance and compare this with MCR and decide if a HARQ feedback from PSSCH decoding needs to be sent to the transmitter.
Proposal 5: RAN2 kindly inform RAN1 of the agreements made based on the proposals above.
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