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1
Introduction
In RAN #75, new WI for 3GPP V2X phase 2 was agreed. One of the objective of the WI with respect to resource pool sharing between UEs using Mode 3 and UEs using Mode 4 is highlighted below:
	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;


In this document, we discuss aspects related to resource pool sharing between UEs using Mode 3 and UEs using Mode 4. This paper is a resubmission of our paper R1-1718130 that was submitted to RAN1#90bis on this topic.
2         Discussion

In 3GPP V2X Phase 1 (Rel-14), an autonomous (Mode 4) resource selection / re-selection procedure which is based on sensing mechanism is defined in TS 36.213 and 36.321.  Similarly, eNB scheduled resource allocation (Mode 3) is defined as well. As per RRC signalling the resource pools for Mode 4 and Mode 3 are signalled as different IEs. However, theoretically eNB can choose to make full/ partial overlap of physical radio resources for Mode 3 and Mode 4. It is clear that Mode 3 and Mode 4 sharing same physical resources will lead to bad performance for both Mode 3 and Mode 4. There are few mechanisms proposed by different companies in RAN1#89 to reduce the possibility of collision between UEs sharing same resource pool but using different Modes. In our opinion, it is not wise decision by eNB to choose for sharing the same physical resources between Mode 3 and Mode 4 UEs. However, 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. Such scenario can happen in border cases and may not represent main stream cases. Hence RAN1 should try to keep the amount of changes and mechanisms introduced to solve this issue as minimal as possible. 

Observation 1: Resource pool sharing between UEs using mode 3 and UEs using mode 4 can happen in cases like pre-configured resource pool for out of coverage operation and mode 3 resource pool. 

Observation 2: Other than pre-configured resource pool for out of coverage usage, it is not preferable for eNB implementation to configure both Mode 3 and Mode 4 for in coverage UEs in the same physical resources.
Proposal 1: RAN1 should try to minimise necessary changes for the case of resource pool sharing between mode 3 and mode 4.

Next, we discuss our view on possible enhancements for resource pool sharing between mode 3 and mode 4 UEs.

2.1 Possible enhancements for resource pool sharing

As per TS 36.213 section 14.2.1 UE set the Resource reservation field of SCI-1 as follows:
	For sidelink transmission mode 3,

…………..

-
The UE shall set the contents of the SCI format 1 as follows:

-
the UE shall set the Modulation and coding scheme as indicated by higher layers.
-
the UE shall set the “Priority” field according to the highest priority among those priority(s) indicated by higher layers corresponding to the transport block.
-
the UE shall set the Time gap between initial transmission and retransmission field, the Frequency resource location of the initial transmission and retransmission field, and the Retransmission index field such that the set of time and frequency resources determined for PSSCH according to Subclause 14.1.1.4C is in accordance with the PSSCH resource allocation indicated by the configured sidelink grant.

-
the UE shall set the Resource reservation to zero.
-
Each transmission of SCI format 1 is transmitted in one subframe and two physical resource blocks per slot of the subframe. 
-
The UE shall randomly select the cyclic shift 
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	For sidelink transmission mode 4,

…………..

-
the UE shall set the contents of the SCI format 1 as follows:

-
the UE shall set the Modulation and coding scheme as indicated by higher layers.
-
the UE shall set the “Priority” field according to the highest priority among those priority(s) indicated by higher layers corresponding to the transport block.
-
the UE shall set the Time gap between initial transmission and retransmission field, the Frequency resource location of the initial transmission and retransmission field, and the Retransmission index field such that the set of time and frequency resources determined for PSSCH according to Subclause 14.1.1.4C is in accordance with the PSSCH resource allocation indicated by the configured sidelink grant.

-
the UE shall set the Resource reservation field according to table 14.2.1-2 based on indicated value X, where X is equal to the Resource reservation interval provided by higher layers divided by 100.
-
Each transmission of SCI format 1 is transmitted in one subframe and two physical resource blocks per slot of the subframe. 

-
The UE shall randomly select the cyclic shift 
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Table 14.2.1-1: Mapping of DCI format 5A offset field to indicated value m
SL index field in DCI format 5A

Indicated value m
‘00’

0

‘01’

1

‘10’
2
‘11’
3

Table 14.2.1-2: Determination of the Resource reservation field in SCI format 1

Resource reservation field in SCI format 1

Indicated value X
Condition

‘0001’, ‘0010’, …, ‘1010’

Decimal equivalent of the field

The higher layer decides to keep the resource for the transmission of the next transport block and the value X meets 
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‘1011’

0.5

The higher layer decides to keep the resource for the transmission of the next transport block and the value X is 0.5.
‘1100’
0.2
The higher layer decides to keep the resource for the transmission of the next transport block and the value X is 0.2.
‘0000’
0

The higher layer decides not to keep the resource for the transmission of the next transport block.
‘1101’, ‘1110’, ‘1111’

Reserved



As it can be noted that 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 signalling overhead and involved latency of dynamic resource allocation are high. Which makes SPS mechanism better candidate for Mode 3 deployment. It is therefore better that SCI-1 in case of mode 3 also set the resource reservation field to SPS periodicity like Mode 4, so that Mode 4 UEs can avoid those resources like the resources which are used by UEs using mode 4 (indicating some value for resource reservation field). This is very simple change and will not affect Mode 4 procedure even for R-14 UEs.

Proposal 2: In case of Mode 3 set the resource reservation field in SCI-1 to SPS periodicity like Mode 4, so that Mode 4 UEs can avoid those resources like the resources which are used by UEs using mode 4 (indicating some value for resource reservation field).
2.2 Measurement and reporting of Mode 4 resource usage to eNB
In RAN1#89 some companies proposed to introduce a mechanism where UEs perform measurement on resources used for Mode 4 and then report the used/unused resources to eNB so that eNB can used this information to schedule the available resources for Mode 3 UEs. We think that this mechanism is overly complex and involves very high signalling overhead. Which is not justifiable for this scenario where resource pool sharing is not very common case.
Proposal 3: No additional measurement and resource reporting is introduced for resource pool sharing between Mode 3 and Mode 4 UEs.
2         Conclusion

In this contribution, we discussed options for resource pool sharing between UEs using mode 3 and UEs using mode 4, and make the following observations and proposals.
Observation 1: Resource pool sharing between UEs using mode 3 and UEs using mode 4 can happen in cases like pre-configured resource pool for out of coverage operation and mode 3 resource pool. 
Observation 2: Other than pre-configured resource pool for out of coverage usage, it is not preferable for eNB implementation to configure both Mode 3 and Mode 4 for in coverage UEs in the same physical resources.
Proposal 1: RAN1 should try to minimise necessary changes for the case of resource pool sharing between mode 3 and mode 4.

Proposal 2: In case of Mode 3 set the resource reservation field in SCI-1 to SPS periodicity like Mode 4, so that Mode 4 UEs can avoid those resources like the resources which are used by UEs using mode 4 (indicating some value for resource reservation field).
Proposal 3: No additional measurement and resource reporting is introduced for resource pool sharing between Mode 3 and Mode 4 UEs.
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