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1 Introduction

In this contribution, we discuss the detailed procedure of mode-3 sensing reporting.
· [CB]: Offline discussion to see if there is any problem to reuse mode4 sensing as much as possible with the proposal 2. Whether we’ll need to signal T1 and T2 in separate for sensing purpose. And we’ll see what other parameters are need to be configured. FFS whether to reuse the existing trigger of CBR reporting (i.e. periodic and event-triggered) or introduce new triggers for sensing result reporting (depending on whether we can converge on any new trigger). Update the draft CR according to the offline discussion results (baseline CR is 1256) (OPPO, R2-1813178)

2 Discussion
2.1 Issue-1: what input factors should be provided?
According to TS 36.213, for legacy sensing procedure in mode-4, the input and output factors defined at PHY layer are listed as follows:

· Input factors for legacy sensing: subchannel number, time point, T2, periodicity, priority and C_resel. 
· Besides, the frequency where the sensing operation is required is implicitly included as well;

· Output factor for legacy sensing: 20% resource of S_B within [T1, T2] window.

When requested by higher layers in subframe n, the UE shall determine the set of resources to be reported to higher layers for PSSCH transmission according to the following steps. Parameters 
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 the number of sub-channels to be used for the PSSCH transmission in a subframe,  the resource reservation interval, and 
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 the priority to be transmitted in the associated SCI format 1 by the UE are all provided by higher layers. 
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 is determined according to Subclause 14.1.1.4B.
<Text Removed>

UE selection of 
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 shall fulfil the latency requirement. The total number of the candidate single-subframe resources is denoted by
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The UE moves the candidate single-subframe resource 
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 with the smallest metric 
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 from the set 
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. This step is repeated until the number of candidate single-subframe resources in the set 
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 becomes greater than or equal to 
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The UE shall report set 
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 to higher layers.
In order to minimize the impact to PHY layer sensing procedure, i.e., to mostly reuse the existing sensing procedure defined for mode-4, the new mode-3 based sensing and report procedure needs to provide similar input / output factors from / to the sensing procedure at PHY layer.
In the CR [1], the following parameters are already clarified

· The n/T1/T2 of the sensing result is reported to network, which can be understood in a way that: it is the UE to derive the value of n/T1/T2 according to the traffic arrival time, and then report to network.

· The resource pool to do the sensing operation is configured by network.
Observation 1 Legacy mode-4 based sensing procedure requires the following factors as input: Subchannel number, Frequency, Time point, Periodicity, T1/T2, priority and reselection timer.
Observation 2 In the current CR, the n/T1/T2 are derived by UE, and the resource pool to do the sensing operation is configured by network.
In the CR [1], at least the following parameters are missing:

1) L_subCH: there is no configuration of the subchannel number L_subCH, and there is no report to network either, so that it implies that the UE itself decides the parameter, but it is not known by the network. Therefore, at least the network has to be aware of the subchannel, either via network configuration to control the parameter, or via UE report to network. If it is to be decided by UE, it can be based on the MCS configuration and the transport block size (to be reported as messageSize in UAI) to derive it.
2) P_rxvpTX and C_resel: Sensing result is not only about the resource availability of resource candidate within the [T1, T2] window, but also about the resource availability of resource candidates after being repeated in the periodicity of P_rxvpTX by C_resel times. Without alignment of value of P_rxvpTX and C_resel, the UE cannot perform sensing operation and the network cannot decide how to configure SPS scheduling parameter, i.e., periodicity and when to release the SPS configuration.

3) prio_TX: For the parameter of prio_TX, it is also necessary for sensing operation, but 

Q1: Within the following input factors for sensing operation, which one(s) should be derived by UE itself (i.e., the others would thus need to be configured by network configuration)? And for each parameter selected as UE-decision, please comment on whether it should be reported to network for awareness.
A) L_subCH
B) P_rxvpTX

C) C_resel
D) prio_TX
E) n

F) T1
G) T2

Observation 3 Based on the offline discussion, majority view is to let network to configure A, B, C and D, while leave E, F and G to UE-implementation.
Proposal 1 Network configures L_subCH, P_rxvpTX, C_resel and prio_TX, while leave n, T1 and T2 to UE implementation.
In the CR [1], the frequency to perform sensing operation is configured in MO, i.e., in a traffic-agnostic way. However, if the UE has no traffic applicable to the configured frequency, there is no way for the UE itself to derive the input factors required for sensing operation (regardless of the answer to Q1, since at least n/T1/T2 has to be derived by UE according to the current CR), so that it is impossible for the UE to perform sensing operation on that carrier.
Therefore, the carrier to perform sensing has to be decided in a traffic-aware manner, jointly by network indicating the pools where the sensing is needed (e.g., shared pool with mode-4), and by UE deciding which frequency carrier is needed for the on-going traffic, as shown by Figure 1.

Observation 4 The traffic-agnostic sensing carrier configuration may cause the problem of no input factors available for sensing, when the UE has no traffic applicable to the carrier.
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Figure 1 how for mode-3 UE to derive the carrier to perform sensing report

Q2: Should the frequency carrier / TX pool to perform sensing / report be limited to applicable frequency associated with on-going traffic from UE.

Observation 5 The majority view is that network implementation can avoid the case that UE is configured to do sensing on the carrier where there is no on-going V2X service.
Proposal 2 RAN2 clarify that “UE is configured to do reporting of the sensing result on the configured TX pool of the carriers with on-going V2X service”.
2.2 Issue-2: How to trigger the reporting?
This issue has already been addressed in the email discussion [2], for which the conclusion is:
Proposal 4: FFS whether to reuse the existing trigger of CBR reporting (i.e. periodic and event-triggered) or introduce new triggers for sensing result reporting (depending on whether we can converge on any new trigger).
So the first issue is to clarify the new trigger – according to [3]

 REF _Ref522573752 \r \h 
[4]

 REF _Ref522573753 \r \h 
[5], the new trigger can be clarified as follows:
Step-1: UE senses the resources, and reports to network on the set of available resources, A, B, C, D, E;

Step-2: UE keeps evaluating the availability of the reported resources, A-E, following the same sensing procedure as used in step-1;
Step-3: Another report can be triggered if 

· Option-A: if the UE has been configured with one or more resources (e.g., A), and the configured resource (e.g., A)becomes unavailable; [4]
· Option-B: regardless of the resource grant, as long as at least one of the reported resource is sensed as not valid; [3]

 REF _Ref522573753 \r \h 
 \* MERGEFORMAT [5]
Q3: What should be the trigger for Mode 3 sensing result reporting?

a) Periodical trigger

b) Event trigger:

b1) Reuse the trigger of CBR reporting of V1/V2.

b2) Define a new trigger like Option-A above;
b3) Define a new trigger like Option-B above;
Observation 6 Companies express concern on b1 in the sense that V1/V2 has no relationship with resource availability at all, and also companies express concern on the difficulty to clarify the left details on b2 and b3.
Proposal 3 Apply periodical trigger for mode-3 sensing report procedure as the baseline.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
Legacy mode-4 based sensing procedure requires the following factors as input: Subchannel number, Frequency, Time point, Periodicity, T1/T2, priority and reselection timer.
Observation 2
In the current CR, the n/T1/T2 are derived by UE, and the resource pool to do the sensing operation is configured by network.
Observation 3
The traffic-agnostic sensing carrier configuration may cause the problem of no input factors available for sensing, when the UE has no traffic applicable to the carrier.


Based on the observations, we propose:
Proposal 1
Network configures L_subCH, P_rxvpTX, C_resel and prio_TX, while leave n, T1 and T2 to UE implementation.
Proposal 2
RAN2 clarify that “UE is configured to do reporting of the sensing result on the configured TX pool of the carriers with on-going V2X service”.
Proposal 3
Apply periodical trigger for mode-3 sensing report procedure as the baseline.
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