3GPP TSG-RAN WG2 Meeting#106
R2-1907421
Reno, Nevada, US, 13 - 17 May 2019


Agenda Item:
11.4.7
Source: 
Huawei, HiSilicon
Title: 
The enhancement of Uu to control inter-RAT V2X sidelink
Document for:
Discussion and Decision
1 Introduction
In RAN2 #105bis meeting [1], the support of inter-RAT resource allocation was discussed and the following agreements were achieved:
Agreements on inter-RAT resource allocation: 

1: 
New system information block type should be designed to support NR sidelink Tx and Rx resource pool configuration via LTE Uu. New system information will be defined as container (OCTET STRING) and actual information will follow what is defined in NR RRC.

2:
eNB should be able to configure the NR V2X mode 2 sidelink resource pool or type 1 configured grant for NR V2X sidelink communication via dedicated signalling.

3:
NR Sidelink UE information and/or NR UE Assistance information will be transmitted as container (OCTET STRING) and actual information will be defined in NR RRC.

4:
Separate system information block should be designed to support LTE resource pool configuration via NR Uu. It will be defined as a container (OCTET STRING) and actual information follows what defined in LTE RRC.

5: 
gNB should be able to configure the LTE V2X mode 4 sidelink resource pool via dedicated signalling. In addition, gNB should be able to configure mode3 SL resources via dedicated signaling. It will be defined as a container (OCTET STRING) and actual information follows what defined in LTE RRC.

However, there are some remaining issues to be clarified. 
2 Discussion
According to the agreements, there will be separate SIBs for LTE V2X and NR V2X in LTE Uu and the same design is applied to the NR Uu for the inter-RAT V2X sidelink support. From the UE perspective, it is able to judge whether LTE V2X sidelink communication and NR V2X sidelink communication are supported in the LTE/NR cell by reading the SIBs. In details, if the LTE V2X SIB(s) present, then the cell supports LTE V2X sidelink communication. If the NR V2X SIB presents, then the cell supports NR V2X sidelink communication. Therefore, there is no need to introduce extra indications in the system information to indicate the capabilities of V2X sidelink communication.
Proposal 1: The UE judges the cell capabilities of V2X sidelink communication using the presence of LTE/NR V2X associated SIBs.

For the Sidelink UE Information (SUI) message and UE Assistance Information (UAI) message, it has been agreed that the NR related information will be introduce to these LTE uplink messages as containers to avoid redundant standard work. It is reasonable and we also adopt same principle during the discussion of LTE-NR interworking to achieve independent evolution of LTE and NR. If same principle is applied, then the LTE V2X related informations should be introduced as containers in the NR SUI message and NR UAI message. 
Observation 1: To support independent evolution of LTE V2X and NR V2X, it is beneficial to introduce LTE V2X related informations as containers in NR SUI message and NR UAI message.

However, for NR SUI design to support LTE V2X, we may need to have further considerations. In LTE V2X, the UE reports the Destination ID and associated sidelink frequency informations using the following design:
SL-V2X-CommTxFreqList-r14 ::=
SEQUENCE (SIZE (1..maxFreqV2X-r14)) OF SL-V2X-CommTxResourceReq-r14

SL-V2X-CommTxResourceReq-r14 ::=
SEQUENCE {


carrierFreqCommTx-r14



INTEGER (0.. maxFreqV2X-1-r14)


OPTIONAL,


v2x-TypeTxSync-r14




SL-TypeTxSync-r14





OPTIONAL,


v2x-DestinationInfoList-r14


SL-DestinationInfoList-r12



OPTIONAL

}

If one Destination ID is mapped to more than one sidelink frequencies, it will be present more than one times. Correspondingly, it will have multiple Destination Indexes, which is equal to the number of related frequencies. In fact, such deign introduced some controversies on the understanding of the Destination Index, i.e., when SL BSR is received, some companies thought the Destination Index indicates that only on the corresponding frequency is requested, however, the others thought it indicates all the associated frequencies for this destination ID are ok.
When we design the NR SUI message, we need to learn from the history, and as proposed by some companies in last meeting, we also think it is a better way to report a list of Destination ID and each Destination ID is associated to at least one frequency. The following is the example.

V2X-DestinationInfoList-r16
::=

SEQUENCE {


v2x-DestinationID-r16



V2X-DestinationID-16


v2x-CommTxFreqList-r16



V2X-CommTxFreqList-r16

}

If it is agreed, then in the NR SUI message, there will be two different formats to report the Destination ID and the associated sidelink frequencies assuming the LTE V2X information is included as a container.

Observation 2: The NR sidelink UE information format design may be different from that of LTE sidelink UE information.
For now, there is no agreement to support inter-RAT dynamic scheduling of LTE sidelink in NR Uu, so the different designs seem fine. However, if inter-RAT dynamic scheduling is to be supported, no matter in Rel-16 or in Rel-17, there may be some issues if LTE sidelink UE information is introduced as a container, since there will be two lists of Destination IDs ordered by different principles in a single NR SUI message, and we need have a unified number for different RATs. In addition, the controversy caused by the LTE sidelink UE information design will be inherited in NR Uu.
Observation 3: If the inter-RAT dynamic scheduling of LTE sidelink is supported in NR Uu, and the LTE sidelink UE information is designed as a container in NR SUI message, the controversy will be inherited in NR Uu.

Proposal 2: RAN2 to determine whether to include the LTE sidelink UE information as a container, or define it in NR RRC with new format.
As mentioned above, the frequency information of each Destination ID should be reported in the LTE/NR SUI message. According to the LTE V2X design, the frequency information is specified as an index and the value of the index corresponds to the position of the frequency in the list broadcasted in SIB. In NR Uu, we think this design can be reused. 
For now, we will have two parts in the LTE/NR SUI message, one for LTE V2X and the other for NR V2X. Correspondingly, we also have two sets of SIBs, one for LTE V2X and the other for NR V2X. Then, the frequency information in LTE sidelink UE information part is associated to the LTE V2X SIBs and the frequency information in NR sidelink UE information part is associated to the NR V2X SIB(s).
Proposal 3: The LTE/NR sidelink UE information is associated to the LTE/NR V2X SIB(s) respectively.
With respect to the NR UAI message, it is used to assist gNB to configure the LTE sidelink SPS configuration or NR sidelink CG configuration. In general, if the Destination ID is mapped to LTE V2X, then the UE reports the LTE traffic pattern. If the Destination ID is mapped to NR V2X, then the UE reports the NR traffic pattern. Given that the traffic patterns for LTE and NR are different, no matter Proposal 2 is agreed or not, the LTE UE assistance information can be introduced as a container in NR UAI message.
Proposal 4: Introduce LTE UE assistance information as a container in NR UAI message.
At last meeting, we have agreed that eNB should be able to configure the NR mode 2 SL resource pool or type 1 configured grant via dedicated signaling, however, there is no conclusion whether it will be also defined as container. Given that we have agreed that when gNB configure LTE mode 4/mode 3 resource via dedicated signaling, container will be defined. Similar logical, regarding to eNB configures the NR mode 2 SL resource pool or type 1 configured grant via dedicated signaling, it will be defined as a container (OCTET STRING) and actual information follows what defined in NR RRC
Proposal 5: The signaling used for eNB configuring NR mode 2 resource pool or SL type 1 configured grant will be defined as a container (OCTET STRING), and actual information follows what defined in NR RRC.
3 Conclusion
In this paper, we have discussed the impact on the LTE Uu and NR Uu to control inter-RAT V2X sidelink, and have the following proposals:

Proposal 1: The UE judges the cell capabilities of V2X sidelink communication using the presence of LTE/NR V2X associated SIBs.

Observation 1: To support independent evolution of LTE V2X and NR V2X, it is beneficial to introduce LTE V2X related informations as containers in NR SUI message and NR UAI message.

Observation 2: The NR sidelink UE information format design may be different from that of LTE sidelink UE information.

Observation 3: If the inter-RAT dynamic scheduling of LTE sidelink is supported in NR Uu, and the LTE sidelink UE information is designed as a container in NR SUI message, the controversy will be inherited in NR Uu.

Proposal 2: RAN2 to determine whether to include the LTE sidelink UE information as a container, or define it in NR RRC with new format.
Proposal 3: The LTE/NR sidelink UE information is associated to the LTE/NR V2X SIB(s) respectively.
Proposal 4: Introduce LTE UE assistance information as a container in NR UAI message.
Proposal 5: The signaling used for eNB configuring NR mode 2 resource pool or SL type 1 configured grant will be defined as a container (OCTET STRING), and actual information follows what defined in NR RRC.
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