


[bookmark: _Toc193024528]3GPP TSG RAN WG1 Meeting #89                                            	R1-1707211
Hangzhou, P.R. China 15th – 19th May 2017

Title: 	Considering CA on PC5 carrier 
Source: 	ZTE
Agenda item:	6.2.3.1.1
Document for:	Discussion
Introduction
A new WID on 3GPP V2X Phase 2 was approved in RAN meeting#75 [1]. The following objectives are included in this work item.
1. [bookmark: _GoBack]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 contribution, we discussed the potential carrier aggregation (CA) schemes which can be used on PC5 carriers. 
Discussion
According to TS 22.886[2], there are some extremely high data rate use cases, such as the collective perception of environment. For such use cases, it requires the support of the peak data rate of [1] Gbps for a single UE for a short period of time in the range of [50] m.  CA is regarded as a direct and effective way to improve the data rate for a single UE.
In our opinion, the following two schemes can be considered for PC5 CA:
Scheme 1: Separated scheduling by primary and secondary PC5 carriers.
Scheme 2: Centralized scheduling by primary PC5 carrier.
In which, the primary PC5 carrier is the carrier that the UE camps on or all of the SAs for PC5 CA scheduling are transmitted on. Therefore, the other carriers of aggregated PC5 carriers would be the secondary PC5 carriers.
Proposal 1: The following two schemes can be considered for PC5 CA:
Scheme 1: Separated scheduling by primary and secondary PC5 carriers.
Scheme 2: Centralized scheduling by primary PC5 carrier.
Scheme 1
For scheme 1, separated scheduling by primary and secondary PC5 carriers is a simple way for implementing PC5 CA. In this scheme, multiple scheduling assignments (SAs) are sent by a UE to indicate CA based Sidelink transmission on different carriers and pools. Each Sidelink transmission on the aggregated carrier is almost the same as Rel-14. Considering the UE capability, for Tx UEs, up to 8 Sidelink transmissions on different carriers can be supported at the same time. For the Rx UEs it should be ensured that all of the SAs and data on the aggregated carriers are able to be received completely.
To support the PC5 CA with mode 3 resource scheduling, one UE should be able to receive multiple downlink control information (DCIs) from eNB and each DCI should indicate the resource allocation on one aggregated PC5 carrier. Then the UE could transmit the SA and associated data on multiple aggregated PC5 carriers according to eNB allocation. 
For mode 4 based PC5 CA, the Tx UE should select the resources for transmission on multiple PC5 carriers based on the sensed results of multiple resource pools and then transmit the SA and associated data on these resources. 
As we can see in scheme 1, the SA could be reused from the legacy Rel-14 design. The resource indication in DCI can refer to V2X mode 3 cross-carrier Sidelink resource allocation DCI design. In V2X mode 4, the sensing process can be done separately on each resource pool on multiple carriers that is the same as the legacy Rel-14 design. 
From the view of the receiver, all of the transmission resource pools used for the purpose of PC5 CA should be included in the reception resource pools. To ensure of this, some schemes of receiving indication/signalling may be needed. One possible way is: before transmissions, the carriers and their associated resource pools used for PC5 CA transmission are informed to the receiver by broadcast or RRC messages. And this can be done by RAN2/3.
According to the above analysis, there is little standardization work required from RAN1.
Observation 1: The SA in scheme 1 can be the same as the legacy Rel-14. Therefore, there is little standardization work required from RAN1.
Proposal 2: Scheme 1 can be considered as the baseline for PC5 CA.
Scheme 2
For scheme 2, centralized scheduling by primary PC5 carrier means that all of the SAs are transmitted on one PC5 carrier. The SAs on that PC5 carrier is able to indicate the data resource on other PC5 carriers. In order to instruct the Rx UEs how to receive the PSSCH on other carriers, some additional indication information is needed in SA, such as the carrier index field (CFI) and its associated resource pool index.  Under scheme 2, the advantage is to facilitate the UE reception. The Rx UEs is only needed to monitor the primary PC5 carrier and all of the SCI for multiple CA carriers can be obtained. To make it work properly, the SAs should be sent out before the data. In other words, SA and data should be TDMed. Other issues need to be further considered: the overhead for these new fields should be further evaluated and the definition of resource pool would need to be modified because the number of SAs and data sub-channels may be not aligned. 
Proposal 3: If there is no strong demand, scheme 2 should not be considered in V2X phase 2.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Conclusion
In this paper, two schemes of CA on PC5 carriers were discussed and the following observation and proposal are given:
Proposal 1: The following two schemes can be considered for PC5 CA:
Scheme 1: Separated scheduling by primary and secondary PC5 carriers.
Scheme 2: Centralized scheduling by primary PC5 carrier.
Observation 1: The SA in scheme 1 can be the same as the legacy Rel-14. Therefore, there is little standardization work required in RAN1.
Proposal 2: Scheme 1 can be considered as the baseline for PC5 CA.
Proposal 3: If there is no strong demand, scheme 2 should not be considered in V2X phase 2.
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