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1 Introduction
The V2P (vehicle-to-pedestrian) is commonly used to denote communications between UEs mounted on vehicles and handheld UEs (pedestrians, cyclists, etc.). Handheld UEs are subject to additional constraints (e.g., energy efficiency, UE complexity, etc.) when compared to UEs mounted on vehicles. At RAN1#86 and RAN1#87 extensive discussion took place on resource management and resource selection for pedestrian UEs (P-UEs). 

Below are listed the agreement from RAN1#86 and RAN1#87 [1] [2].

	Agreement RAN1#86:

· The specification supports the possibility for a P-UE to use random selection, including at least all P-UEs which do not have sidelink Rx capability

· If a P-UE uses random selection, it shall only pools in which random selection by P-UEs is permitted

· It is up to network configuration whether a pool in which random selection by P-UEs is permitted overlaps with other pools

· The specification supports the possibility to configure pools in which random selection by P-UEs is not permitted

· The specification supports the possibility for a P-UE to use partial sensing in a subset of subframes

· Details of P-UE partial sensing are FFS

· V2V sensing-based resource selection is the baseline; strive to define P-UE partial sensing-based resource selection to be as similar as possible to V2V sensing-based resource selection

· FFS whether support of partial sensing is mandatory for P-UEs with sidelink Rx capability

· FFS under what conditions a P-UE that supports partial sensing uses partial sensing

· If a P-UE uses partial sensing, 

· details of resource pool FFS


	Agreement RAN1#87:

· P-UE does not support resource reservation interval shorter than 100 ms
· (Pre)configuration instructs whether a P-UE uses partial sensing only, random selection only, or either of the two (FFS whether the selection is made by UE implementation) 
· When a P-UE is instructed to use partial sensing only, FFS whether there is any case where the P-UE uses random selection
· For any candidate resource in subframe n within the set of Y subframes, the P-UE senses at least subframe n-100*k

· The set of k is (pre)configured with each element in the range [1, 10].
· Support of partial sensing is up to UE capability



Intention of this contribution is to provide a background on this new feature and provide some proposals.

2 Discussion
2.1 Partial sensing vs. Random selection
Due to the concern on energy efficiency, instead of a full sensing based transmission, it is mainly either random selection or partial sensing based transmission that is used by pedestrian UE (P-UE). One problem identified by RAN1 is how the P-UE should select between random selection or partial sensing based transmission.

	· FFS under what conditions a P-UE that supports partial sensing uses partial sensing

· (Pre)configuration instructs whether a P-UE uses partial sensing only, random selection only, or either of the two (FFS whether the selection is made by UE implementation) 

· When a P-UE is instructed to use partial sensing only, FFS whether there is any case where the P-UE uses random selection


For an idle P-UE, since its sidelink Rx capability is unknown to the network, the selection should be up to UE implementation. In more details, the network can configure multiple types of TX pools for each carrier, including a random selection pool, a partial sensing pool, and a pool with either random selection or partial sensing, and the idle P-UE could select one of the TX pools for its sidelink transmission, according to its capability.
Proposal 1 For idle P-UE, it is up to UE implementation to use either partial sensing or random selection.

For a connected P-UE, the network should have the control on whether the P-UE performs random selection or partial sensing, since the UE capability is known by the network, i.e., providing a single TX pool and limiting it to either random selection or partial sensing. Or if network would like to leave the decision to UE even for connected P-UE, it can configure the type of Tx pool where both random selection and partial sensing can be used, or configure multiple TX pools including one pool where only random selection is allowed, and another pool where only partial sensing is allowed.

Proposal 2 For connected P-UE, network can control the UE to use partial sensing only, random selection only, or both. 

2.2 Pedestrian operation (de)activation
Obviously P-UE does not have to continuously listen to or transmit V2X-related messages when the P-UE is not the in the vicinity of any vehicle. This could be the case if e.g. a P-UE is located at home, office, shopping mall or restaurant. Therefore, V2P/P2V service could be activated when P-UE is (potentially) in the vicinity of a vehicle, i.e. P-UE emerges in the road vicinity, and deactivated otherwise.
Observation 1 Activation/deactivation of V2P/P2V communication should be based on P-UE’s location and proximity to a road. 
In [3] it was proposed to utilize P-UE’s GNSS/GPS indication to estimate P-UE’s location, based on which to differentiate indoor and outdoor locations and determine if P-UE operation should be finalized. This solution seems reasonable. The P-UE operation could be (kept) activated when the P-UE is (deduced to be) in a motorway tunnel but (kept) deactivated when the P-UE is (deduced to be) in a private house or a public building. However, that’s anyway out of the scope of RAN2 so it does not have an impact on access stratum.
Proposal 3 It should be sufficient for P-UE’s application layer to determine whether to trigger P-UE operations so out of scope of RAN2 scope. 
2.3 Zoning for P-UEs 

Zoning concept is applied to V-UE for the full sensing based sidelink transmission, here in this sub-section, the applicability to P-UE (random selection / partial sensing instead of full sensing) is investigated.

2.3.1 Zoning of TX pool
[4] proposed that zoning concept on Tx pool can be reused for P-UEs using random selection. However, considering:

· The performance gain from using zoning for P-UE is not proved yet;

· The loss from using zoning for P-UE is obvious: due to the introduction of zoning for P-UE, the resources have to be further divided into smaller pools for each zone, and thus would increase the collision probability within each zone / pool. Or even if reusing the V-UE pools for zoning, there is further concern on the performance of mixed resource selection method: full sensing for V-UE, and partial sensing / random selection of P-UE.
Therefore, it is better to keep a single Tx pool. 
Proposal 4 Not introduce zoning for P-UE transmission.
2.3.2 Zoning of RX pool
[5] proposed to introduce zoning on Rx pool for P-UEs, so that the P-UE could receive only on the Rx pool mapped to the zone where it is located in and the pools mapped to neighbouring zones. Considering the Rx pool for P-UE is actually mapped from Tx pool for V-UE, 

· On the one hand, to minimize the negative effect of reduced spectrum efficiency due to zoning, it is desired to maximize TX resource reusing between different zoning, i.e., smaller number of V-UE Tx resource pools to mapped to the zones, as shown by left figure of Figure 1, in order for higher spectrum efficiency for V-UE transmission; 

· On the other hand, left figure of Figure 1 is not desired since it does not bring gains for P-UE Rx, because it anyway has to listen to the full resources (pool A + Pool B + Pool C + Pool D). In other words, in order for benefit of P-UE Rx during to Rx pool zoning, the right figure of Figure 1 is wanted, i.e., larger number of resource pools to map to the zones, which would however reduce the spectrum efficiency, especially considering we cannot sacrifice on the zone size in order to keep the P-UE sidelink reception range.
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Figure 1. received/monitored Rx pools vs. pool reuse distance
Proposal 5 Not introduce zoning for P-UE reception. 
2.4 UE capability

How a P-UE should perform sidelink transmission depends on both 1) pool configuration by the network and 2) P-UE’s sidelink Rx chain capability. Clearly random selection is the only choice if P-UE is not equipped with sidelink Rx chain, so it is not motivated to configure TX pool where only partial sensing is allowed. The different cases are summarized as follows.
Table 1. sidelink Tx type vs. P-UE sidelink Rx capability and pool configuration 
	Pool type
UE type
	Random selection only
	Partial sensing only
	Either of the two pools 

	P-UE with sidelink Rx chain
	YES
	YES
	Could select between the two Tx types

	P-UE w/o sidelink Rx chain
	YES
	NO
	Only Random selection possible


Proposal 6 To enhance UE capability signalling to indicate the support of partial sensing or not.
3 Conclusion

In section 2 we made the following observations:
Observation 1
Activation/deactivation of V2P/P2V communication should be based on P-UE’s location and proximity to road.

Based on the discussion in section 2 we propose the following:
Proposal 1
For idle P-UE, it is up to UE implementation to use either partial sensing or random selection.
Proposal 2
For connected P-UE, network can control the UE to use partial sensing only, random selection only, or both.
Proposal 3
It should be sufficient for P-UE’s application layer to determine whether to trigger P-UE operations so out of scope of RAN2 scope.
Proposal 4
Not introduce zoning for P-UE transmission.
Proposal 5
Not introduce zoning for P-UE reception.
Proposal 6
To enhance UE capability signalling to indicate the support of partial sensing or not.
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