3GPP TSG-RAN WG2 Meeting #102
 R2-1808673
Busan, Korea, 21st – 25th May 2018                           (Resubmission of R2-1806112)
Agenda item:
9.10.3.1 
Source:
Samsung

Title:
Mode 3 UE behaviour for resource pool sharing 
Document for:
Discussion and decision
1. Introduction
In 3GPP TSG RAN Meeting #75, the WI on 3GPP V2X phase 2 was endorsed with following objectives related to RAN1[1]:
1. Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]

a) Carrier aggregation (up to 8 PC5 carriers);

b) 64QAM;

c) Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission;
d) Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;

This contribution will discuss the mode 3 UE behavior that is needed to support resource pool sharing with mode 4 UE. 

2. Discussion
In Release 14 LTE-V2X, a resource pool for UEs using mode 3 is dedicatedly allocated by eNB which can avoid collision events for resource allocation to other UEs using mode 3. Semi-persistent scheduling (SPS) for UEs using mode 3 is also supported, where only the UEs in network coverage are applicable. When the resource pool sharing between UEs using mode 3 and mode 4 is taken into account, there are potential positive impacts from efficient resource usage (e.g., balancing loads such as the number of UEs using mode 3 and the number of UEs using mode 4) if resource collision events can be avoided with enhancement of the current network-controlled resource selection procedures. Thus, in order to consider V2X resource pool sharing, resource scheduling/occupying procedures in terms of mode 3 functionalities need to be enhanced.
[Observation 1.] In order to support V2X resource pool sharing efficiently, resource scheduling/occupying procedures for mode 3 functionalities need to be considered.
[Proposal 1.] Mode 3 UE behavior should be enhanced for V2X resource pool sharing.

On the first perspective for avoiding resource collisions, UEs using mode 4 need to be aware of which resources are currently non-available due to eNB-scheduled mode 3 UEs when they perform sensing and select available resources. In Release 14 LTE-V2X, the resource reservation field in SCI format 1 is set to zero for mode 3 transmissions. So, in the shared resource pools, UEs using mode 4 has limited capabilities to preclude the resource occupancy of UEs using mode 3. To be specific for SPS configured mode 3 UEs, we think filling up the resource reservation field with the SPS periodicity can be a reasonable change since the set of SL-SPS periodicities has the same feature as the set of mode 4’s resource reservation intervals. This is aligned with the agreement by RAN1 #92 meeting [2].
RAN1 Agreement [2]:

-
Rel-15 Mode 3 UEs shall set the resource reservation field in SCI-1 to the SPS period.
[Observation 2.] According to the agreement in RAN1#92 meeting, the resource reservation field in SCI format 1 shall be set to the SPS period for Rel-15 mode 3 UEs.
When we consider dynamically-scheduled UEs (by eNB) in mode 3, it is not enough to learn about mode 3 UEs’ resource occupancy from the resource reservation field in SCI format 1. There is no particular set with pre-configured periodicities for dynamic scheduling by eNB, so it becomes more important to avoid resource collisions in the shared resource pool. An intuitive solution could be adding a one-bit mode indicator to SCI format 1 (possible to use one of the reserved bits) so that UEs using mode 4 rule out mode 3 UEs' occupied resources by the mode 4 resource sensing procedures. However RAN2 made an agreement that it is up to RAN1 to define mode indicator in SCI for resource pool sharing [3].
RAN2 Agreements [3]: 

1: Support resource pool sharing between Rel-15 mode-3 and Rel-15 mode-4 UE.

2: Support resource pool sharing between Rel-15 mode-3 and Rel-14 mode-4 UE.

3: Not support resource pool sharing between Rel-14 mode-3 and Rel-15 mode-4 UE.

4: Full resource pool sharing is supported. Partial resource pool sharing scenario is deprioritized in Rel-15.

5: Reuse Rel-14 single pool configuration for mode-3, no enhancement is needed.

6: It is up to RAN1 to decide on the tool of non-zero reservation bits for resource pool sharing.

7: It is up to RAN1 to decide on the tool of mode indicator in SCI for resource pool sharing.

8: FFS on the need of support of new mode-3 sensing report for resource pool sharing.
On the other perspective, the eNB needs to figure out which resources are being occupied by UEs using mode 4. It seems that additional measurements for signaling and reporting would be required to avoid resource collision problems. For instance, UEs using mode 3 could fulfil measurement reporting over shared resource pools so that eNB is aware of mode 4 UEs’ resource occupancy status. The eNB can schedule different resources for other mode 3 UEs even though the candidate resources reported by each mode 3 UEs are overlapped or same. Thus, the UEs using mode 3 can only report several candidate resources or a subset of SB   (i.e., candidate set of resource selection) to eNB for saving UL resources used to report (e.g., unoccupied resources with lowest PSSCH-RSRP measurement to report).
[Observation 3.] For sharing a resource pool with UEs using mode 4, it is needed to perform sensing and reporting occupied resources by UEs using mode 3. Then, the eNB is able to assign resources within the resource pool to mode 3 UEs based on reported resource occupancy status of the shared pool.
[Proposal 2.] In order to reduce possible resource conflict, it is needed to report the status of resource pools to share as follows.
· Rel-15 UEs using mode 3 may perform reporting the status of resource occupancy periodically or event-triggered.
· The resource to sense and report can be a part of the shared resource pool.
· In order to perform reporting the status of occupied/empty resources to eNB, the transmission resources for reporting should be guaranteed in advance.

· The resource sensing methods for Rel-15 UEs using mode 3 need to be the same as the methods of mode 4 UE for compatibility between mode 3 UEs and mode 4 UEs.

3. Conclusion
From the discussion in section 2, we made the following observations:

[Observation 1.] In order to support V2X resource pool sharing efficiently, resource scheduling/occupying procedures for mode 3 functionalities need to be considered.
[Observation 2.] According to the agreement in RAN1#92 meeting, the resource reservation field in SCI format 1 shall be set to the SPS period for Rel-15 mode 3 UEs.
[Observation 3.] For sharing a resource pool with UEs using mode 4, it is needed to perform sensing and reporting occupied resources by UEs using mode 3. Then, the eNB is able to assign resources within the resource pool to mode 3 UEs based on reported resource occupancy status of the shared pool.
Based on the above observations, we propose the following:

[Proposal 1.] Mode 3 UE behavior should be enhanced for V2X resource pool sharing.
[Proposal 2.] In order to reduce possible resource conflict, it is needed to report the status of resource pools to share as follows.
· Rel-15 UEs using mode 3 may perform reporting the status of resource occupancy periodically or event-triggered.
· The resource to sense and report can be a part of the shared resource pool.
· In order to perform reporting the status of occupied/empty resources to eNB, the transmission resources for reporting should be guaranteed in advance.

· The resource sensing methods for Rel-15 UEs using mode 3 need to be the same as the methods of mode 4 UE for compatibility between mode 3 UEs and mode 4 UEs.
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