3GPP TSG-RAN WG2 Meeting #99bis	R2-1711749
Prague, Czech Republic, 9th – 13th October 2017        (Resubmission of R2-1709430)
[bookmark: _GoBack]	
Agenda item:	9.10.3
Source:	Samsung
Title:	Supporting reliability during resource sharing
Document for:	Discussion
1. Introduction
The work item on 3GPP V2X phase 2 was approved with following objectives which have impact on RAN2 [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 how to solve the resource collision from radio resource pool sharing between mode 3 and mode 4 UEs. 

2. Discussion
According to the agreement of radio resource pool sharing between mode 3 and mode 4 [1], we are able to describe 2 usage scenarios. Scenario 1 is resource pool sharing of mode 3 UE with mode 4 UE and Scenario 2 is resource pool sharing of mode 4 UE with mode 3 UE.
2.1 Resource pool sharing of mode 3 UE with mode 4 UE
This scenario describes that mode 4 UEs are able to use unused resource pool for mode 3 UE where the resource pool for mode 3 UE is dedicatedly allocated by eNB. 
For example, eNB has 100 PRBs resource pool for mode 3 UEs and eNB dedicatedly allocates 50 PRBs to some of mode 3 UE. And remaining 50 PRBs resource is used by mode 4 UEs by using sensing operation. In this case, the resource pool for mode 3 UE is kept because mode 4 UEs use remaining resources of resource pool for mode 3. 
If eNB allocates remaining 50 PRBs resource to other mode 3 UE while mode 4 UE is using remaining resources for mode 3 UE, the resource collision could happen between mode 3 UEs and mode 4 UEs. Since eNB does not know whether the remaining resource is used by mode 4 UE or not. To avoid such resource collision, eNB should know the occupied resource by mode 4 UE before eNB allocates resource for mode 3 UE when resource pool for mode 3 UE is shared for mode 4 UE. Therefore, it needs that resource occupied status is reported from mode 4 UE. In addition, transmission reliability is degraded since it is possible to use same resource between mode 3 UE and mode 4 UE. It is necessary to study feasibility evaluation in terms of reliability requirement while mode 4 UE is using remaining resources for mode 3 UE. 
Proposal 1: It is necessary to study feasibility evaluation in terms of reliability requirement while mode 4 UE is using remaining resources for mode 3 UE 

2.2 Resource pool sharing of mode 4 UE with mode 3 UE
This scenario describes that resource pool for mode 4 UE is commonly allocated by eNB and mode 3 UEs are able to use the resource pool allocated for mode 4 UE. 
According to this scenario, eNB is able to allocate resource pool for UE using mode 4 to mode 3 UEs. The resource pool can be used by mode 4 UEs as well as mode 3 UEs through eNB’s allocation. Mode 3 UE is able to transmit message by using the allocated resource which is selected from resource pool for mode 4 UEs. 
A potential issue of this scenario is that eNB doesn’t know whether resource occupied by mode 4 UE or not before dedicatedly allocating resource to mode 3 UE. It can cause resource collision between mode 3 UE and mode 4 UE. In order to avoid resource collision between mode 3 UE and mode 4 UE, it is required that mode 4 UE be informed which resource is used by mode 3 UE. 
Proposal 2: eNB or mode 3 UE should inform mode 4 UE which resource is used by mode 3 UE in order to avoid resource collision between mode 3 UE and mode 4 UE.
In this scenario, if mode 4 UEs share resource pool for mode 4 UEs with mode 3 UEs and mode 3 UEs use resource dedicatedly allocated from resource pool for mode 4 UEs, the available resource pool for mode 4UEs may be reduced. It means that probability of resource collision increases among mode 4 UEs since mode 4 UEs select resource using sensing operation on the reduced mode 4 UE resource pool. It is not sufficient to support reliability requirement.
Observation 1. If resource pool size for mode 4 UEs is reduced because of resource pool sharing between mode 4 UE and mode 3 UE, then resource collision probability among mode 4 UEs increases. It is not sufficient to support reliability requirement.
So, when resource pool sharing between mode 4 UEs and mode 3 UEs, we need to solve the resource collision problem for supporting reliability requirement. If mode 4 UEs detect that the probability of resource collision could be high, mode 4 UEs request eNB dedicated resource allocation as mode 3 or uplink resource (Uu). For example, mode 4 UE checks channel busy ratio (CBR) before sending V2X message and decides whether mode 4 resource pool to be used or not based on CBR result. If the mode 4 UE decides that current status (e.g., CBR) of mode 4 resource pool cannot guarantee PPPP for the V2X message, the mode 4 UE requests dedicated resource to eNB.
Proposal 3. There needs a dedicated resource allocation for mode4 UE to avoid suffering mode 4 UE from resource collision due to resource pool sharing with mode 3 UE when mode 4 UE’s V2X message requires high reliability.
3. Conclusion 
Proposal 1: It is necessary to study feasibility evaluation in terms of reliability requirement while mode 4 UE is using remaining resources for mode 3 UE 
Proposal 2: eNB or mode 3 UE should inform mode 4 UE which resource is used by mode 3 UE in order to avoid resource collision between mode 3 UE and mode 4 UE.
Observation 1. If resource pool size for mode 4 UEs is reduced because of resource pool sharing between mode 4 UE and mode 3 UE, then resource collision probability among mode 4 UEs increases. It is not sufficient to support reliability requirement.
Proposal 3. There needs a dedicated resource allocation for mode4 UE to avoid suffering mode 4 UE from resource collision due to resource pool sharing with mode 3 UE when mode 4 UE’s V2X message requires high reliability.
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