3GPP TSG-RAN WG2 #99bis                                                                                R2-172853
Reno, USA, 27 Nov - 1 Dec 2017
revision of R2-1710715
Source:
CATT

Title:
Discussion on mode 3 and mode 4 shared resource pool 
Agenda Item:
9.10.3
Document for:
Discussion and Decision
1. Introduction
In the WID of eV2X, a mode 3 and mode 4 shared resource pool was introduced [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 give some basic discussion on how to design and how to use the mode 3 and mode 4 in a basic manner. 
2. Discussion
2.1. Rationale of shared radio resource pool
In Rel_14 we defined two resource allocation modes: autonomous mode (mode 4) and scheduled mode (mode 3). To enhance the radio efficiency, this Rel_15 eV2X WID introduces a shared resource pool for both mode 3 and mode 4 UE. But we believe this shared resource pool will introduce more interference and radio resource collision between mode 3 and mode 4 UEs although we absolutely will enhance some mechanisms to minimize the interference. So we think the configuration of the shared resource pool should be optional, and we should restrict the scenario of mode 3 and mode 4 resource sharing, or instance, there can be some scenarios when sharing the resource pool might be required e.g. out of coverage preconfigured resource pool and Mode 3 resource pool in coverage might have overlap to use resources more efficiently. This scenario only happens in border cases. As a corner scenario only, this scenario won’t influence the performance significantly.
Proposal 1: in order to minimize the impact to performance, mode 3 and mode 4 shared resource pool only happens in the scenario that out of of coverage pre-configured resource pool and in coverage mode 3 resource pool overlaps. 

In Rel-14 V2X, and even in Rel-12 D2D, sidelink communication is introduced in two resource allocation method: scheduled mode and autonomous mode. Scheduled mode is used to ensure a UE’s radio resource being used won’t conflict with the radio resources of other UEs, since the radio resource is scheduled by the eNB. But if a shared radio resource pool is introduced, resources scheduled by eNB also can be selected by mode 4 UE. Hence, I am afraid dedicated radio resources can’t be guaranteed in shared resource pool for mode 3 UE. 
Observation 1: dedicated radio resources can’t be guaranteed in shared resource pool for mode 3 UE 

By configuring a shared resouce pool, we can increase the resource utilization efficiency. However, as mentioned above, the extra resource collision between mode 3 and mode 4 UEs is a new problem, since the radio resource is allocated by different nodes (i.e. gNB and UE) for two allocation modes. According to the WID, it is not preferred if significant degradation to Rel-14 PC5 operation would be caused compared to that of Rel-14 UEs. In this light, we suggest developing a mechanism to minimize resource collision between mode 3 UE and mode 4 UE, in order to support the shared resource pool.

Proposal 2: RAN2 is kindly asked to develop a mechanism to minimize resource collision between mode 3 UE and mode 4 UE.
2.2. How to use shared resource pool
a) 
How mode 4 UE uses shared resource pool?

Mode 4 is a completely autonomous mode, which is completely up to UE selection. As we proposed that resource sharing scenario only applies between the out of coverage UE uses overlapped resources with mode 3 in coverage UE, out of coverage UE can’t be controlled by eNB, so it is impossible to enhance the mode 4 UE behavior to minimize the resource collision between mode 3 UE and mode 4 UE. Thus the mode 4 UE keeps selecting the resource autonomously with no optimization. 
Proposal 3: out of coverage mode 4 UE autonomously selects the resource with no enhancement.
b)
How mode 3 UE uses shared resource pool 

As we concluded that mode 4 UE can’t be enhanced to minimize the collision in the scenario of resource pool sharing, it seems that the only way to minimize the collision is to enhance the mode 3 UE behavior. 

In Rel_14 V2X, in case of Mode 3 resource reservation field is set to 0 irrespective of the fact that dynamic resource allocation or SPS resource allocation is used for Mode 3. In case of Mode 3, SPS mechanism was introduced because signaling overhead and involved latency of dynamic resource allocation are high, and V2X packets are generated periodically. So in the scenario of resource sharing, in order to enable the mode 4 UE to sense the radio resource used by mode 3 UE, it is therefore better that SCI-1 in case of mode 3 also sets the resource reservation field to SPS periodicity like Mode 4, so that Mode 4 UEs can sense the resource used by mode 3 UE and avoid selecting those resources. This is very simple change and will not affect Mode 4 behavior even for R-14 UEs.

Proposal 4: mode 3 UE sets the resource reservation field in SCI-1 to SPS periodicity like Mode 4, so that Mode 4 UEs can sense the resources used by mode 3 UE and avoid those resources.
Even we enhance the mode 3 UE to set resource reservation field in SCI-1, eNB still can’t avoid scheduling a mode 3 UE to use the resources used by mode 4 UE. So since mode 4 UE already supports sensing mechanism, we can extend sensing mechanism to mode 3 UE as well. Since mode 3 UE is scheduled by eNB, mode 3 UE can report the sensing result to eNB, to assist the eNB not to schedule the resources used by mode 4 UE to mode 3 UE. 
Proposal 5: mode 3 UE performs sensing and report sensing result to eNB to assist the eNB not to schedule the resources used by mode 4 UE to mode 3 UE.
3. Proposal
This contribution discusses the scenario of mode 3 and mode 4 shared resources, and we have the following proposals and observation:
Proposal 1: in order to minimize the impact to performance, mode 3 and mode 4 shared resource pool only happens in the scenario that out of of coverage pre-configured resource pool and in coverage mode 3 resource pool overlaps. 

Observation 1: dedicated radio resources can’t be guaranteed in shared resource pool for mode 3 UE 

Proposal 2: RAN2 is kindly asked to develop a mechanism to minimize resource collision between mode 3 UE and mode 4 UE.
Proposal 3: out of coverage mode 4 UE autonomously selects the resource with no enhancement.
Proposal 4: mode 3 UE sets the resource reservation field in SCI-1 to SPS periodicity like Mode 4, so that Mode 4 UEs can sense the resources used by mode 3 UE and avoid those resources.
Proposal 5: mode 3 UE performs sensing and report sensing result to eNB to assist the eNB not to schedule the resources used by mode 4 UE to mode 3 UE.
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