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Introduction
In RAN2#95 meeting, the issue of sensing on V2V exceptional pool was discussed and the following agreements are achieved [1]: 1) Pre-sensing is used for exceptional pool provided by serving cell; 2) For handover case, an “exceptional” pool is provided by the target cell, the UE uses random selection on this pool; 3) the UE can pre-sense other configured tx tools in advance for zone changes. However, it is still not clear how to perform pre-sensing or when to start the pre-sensing. In this contribution, we discuss the issue on pre-sensing on exceptional pool and present our considerations on this issue, and then provide our corresponding CR [2].
Discussion
Problem description
As agreed in RAN1, for V2V communication, the UE who uses UE autonomous selection mode shall perform sensing (for 1000ms) on the available resource pool before resource selection from the pool for V2V transmission. In order to meet the stringent latency requirement for V2V service, it is agreed in RAN2#95 meeting that pre-sensing on the exceptional pool is used when the exceptional pool is provided by serving cell, and random selection is used if the exceptional pool is provided by the target cell in the handover scenario. More specifically, pre-sensing could be used on the exceptional pool in the following four scenarios: 
Scenario 1. RLF/re-establishment
In this scenario, the UE could use the exceptional pool of the pcell at which the UE detected radio link failure during T310/T311 is running. And the UE could use the exceptional pool of the cell on which the UE initiated connection re-establishment during T301 is running. Obviously, pre-sensing shall be used on the exceptional pool when T310/T311 is running according to the agreements since we could assume that the UE has already obtained the pcell’s exceptional pool. However, there is no discussion or conclusion on when the UE shall start the pre-sensing on the exceptional pool.
On the other hand, considering the duration when T301 is running, the situation is more complicated. The cell on which the UE initiated connection re-establishment may be the previous pcell at which the UE detected radio link failure. Alternatively, the cell on which the UE initiated connection re-establishment may also be the target cell in the case of handover. The UE may have already obtained the target cell’s exceptional pool (case 1a) by HO command message before the initiation of the re-establishment procedure. Or the UE may haven’t obtained the target cell’s exceptional pool yet (case 1b) before the initiation of the re-establishment procedure if HOF occurs before HO command reception. According to the agreed 36.331 CR for V2V, the UE uses the exceptional pool of the re-establishment cell based on sensing during T301. Our concern is that the V2V latency requirement couldn't be satisfied if the re-establishment cell is not the previous pcell (e.g. the re-establishment cell is the target cell) and the UE use sensing on the re-establishment cell’s exceptional pool, especially in the scenario that the UE haven’t obtained the target cell’s exceptional pool yet before re-establishment procedure since HOF occurs before HO command reception and the UE initiates re-establishment procedure on the target cell. 
Observation 1: In the scenario of RLF, the cell on which the UE initiated connection re-establishment may be the target cell in the case of handover.
Observation 2: The UE may have already obtained the target cell’s exceptional pool by HO command message before the initiation of the re-establishment procedure. Or the UE may have not obtained the target cell’s exceptional pool yet before the initiation of the re-establishment procedure if HOF occurs before HO command reception.
Observation 3: The V2V latency requirement couldn't be satisfied if the re-establishment cell is not the previous pcell (e.g. the re-establishment cell is the target cell) and the UE use the re-establishment cell’s exceptional pool based on sensing. 
Scenario 2. IDLE UE RRC connection setup
In this scenario, the UE could use the serving cell’s exceptional pool based on pre-sensing from the moment the UE initiates connection establishment until receiving an RRCConnectionReconfiguration including sl-V2X-ConfigDedicated or until receiving an RRCConnectionRelease or an RRCConnectionReject. Similar with scenario 1, there is no discussion or conclusion on when the UE shall start the pre-sensing on the exceptional pool.
Scenario 3. RRC re-configuartion
In this scenario, the UE is configured by the eNB with scheduled mode at first. And then, the eNB may re-configure UE autonomous selection mode to the UE. Before the UE selects the available resource from the dedicatedly configured normal resource pool, the UE has to perform sensing on the resource pool for 1000 ms. The UE could use the pcell’s exceptional pool base on pre-sensing until the UE finish the 1000 ms sensing on the dedicatedly configured normal resource pool. Similar with scenario 1 and 2, there is no discussion or conclusion on when the UE shall start the pre-sensing on the exceptional pool.
Observation 4: There is no discussion or conclusion on when the UE shall start the pre-sensing on the exceptional pool provided by the pcell in RLF/re-establishment, RRC connection setup, RRC re-configuration scenarios yet. In this situation, the V2V latency requirement may not be satisfied in the above scenarios. 
Potential solutions
As analyzed in section 2.1, two issues are identified about the exceptional pool as below. In this section, we discuss the two issues respectively and give some potential options and our considerations. 
Issue 1: how to minimize the interruption time if the re-establishment cell is not the previous pcell, e.g. the re-establishment cell is the target cell. 
It is agreed in RAN2#95 meeting that pre-sensing on the exceptional pool is used for exceptional pool provided by serving cell, and random selection is used when the exceptional pool is provided by the target cell. As a result, it is reasonable that the UE use the exceptional pool based on random selection when T301 is running if the re-establishment cell is the target cell, no matter whether the UE has already obtained the target cell’s exceptional pool by HO command message before the initiation of the re-establishment procedure. The corresponding CR to 36.331 is provided in [2].
Issue 2: whether we should define when to start pre-sensing on the exceptional pool provided by the pcell?
As for issue 2, there are following three options:
· Option 1: start sensing on the exceptional pool upon reception of the exceptional pool.
In this option, the UE starts sensing on the exceptional pool upon reception of the exceptional pool from the serving cell. With this option, the latency requirement could be satisfied but long time sensing on the exceptional pool would consume a lot of UE battery. 
· option 2: no need to define when to start pre-sensing
In this option, the UE decides when to start sensing on the exceptional pool provided by the serving cell upon UE implementation. However, the latency requirement may not be satisfied in this option, especially in RRC connection setup or RRC re-configuartion scenario since the UE couldn't accurately predict when the exceptional pool is needed in advance. 
· Option 3: the UE starts pre-sensing under the control of the eNB 
In this option, the eNB could configure a Uu RSRP measurement threshold for the UE. When the UE detects that the RSRP of the serving cell is below the configured RSRP threshold, it starts pre-sensing on the exceptional pool of the serving cell. This option is more power efficient than option 1, but has specification impact and is only applicable for the RLF scenario. 
· Option 4: use exceptional pool based on random selection
In this option, the exceptional pool is used based on random selection, no matter whether the exceptional pool is provided by the serving cell or not. This option is quite simple and has no specification impact. 
Proposal 1: Consider the following four options of how to use the exceptional pool provided by the serving cell:
· Option 1: start sensing on the exceptional pool upon reception of the exceptional pool.
· option 2: no need to define when to start pre-sensing
· Option 3: the UE starts pre-sensing in the control of the eNB 
· Option 4: use exceptional pool based on random selection
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In this paper, we discussed the issue on pre-sensing on exceptional pool and presented our considerations on this issue. We have the following observations and proposals:
Observation 1: In the scenario of RLF, the cell on which the UE initiated connection re-establishment may be the target cell in the case of handover.
Observation 2: The UE may have already obtained the target cell’s exceptional pool by HO command message before the initiation of the re-establishment procedure. Or the UE may have not obtained the target cell’s exceptional pool yet before the initiation of the re-establishment procedure if HOF occurs before HO command reception.
Observation 3: The V2V latency requirement couldn't be satisfied if the re-establishment cell is not the previous pcell (e.g. the re-establishment cell is the target cell) and the UE use the re-establishment cell’s exceptional pool based on sensing. 
Observation 4: There is no discussion or conclusion on when the UE shall start the pre-sensing on the exceptional pool provided by the pcell in RLF/re-establishment, RRC connection setup, RRC re-configuration scenarios yet. In this situation, the V2V latency requirement may not be satisfied in the above scenarios. 
Proposal 1: Consider the following four options of how to use the exceptional pool provided by the serving cell:
· Option 1: start sensing on the exceptional pool upon reception of the exceptional pool.
· option 2: no need to define when to start pre-sensing
· Option 3: the UE starts pre-sensing in the control of the eNB 
· Option 4: use exceptional pool based on random selection
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