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1 Introduction
In RAN2#104, the following agreement was made on the support of Mode 1 and Mode 2 at the same time [1]
4:
RAN2 will support the case a UE can be configured to perform both mode-1 and mode-2 at the same time assuming RAN1 does not have concern on it. FFS on the scenario which it is applicable.

Following this, an email discussion [2] was initiated where the majority of companies supported that the applicable scenarios for such “mixed mode” operation is to support multiple QoS and to support different RATs.
In LTE V2X, a UE can be configured to perform only one of mode 3 (network scheduled resource allocation) or mode 4 (UE autonomous resource allocation).  Configuration of a UE with both modes simultaneously therefore needs to be studied in more detail, and is discussed further in this contribution.
2 Support of Mode 1 and Mode 2
In LTE V2X a UE performs either network controlled resource allocation (mode 3) or UE autonomous resource allocation (mode 4).  For an out-of-coverage UE, or an IDLE mode UE where the cell’s system information transmits the TX resource pool information, the UE performs mode 4 resource selection.  When the cell does not broadcast the TX resource pool information in the SIBs, the UE initiates an RRC connection.  Once in RRC CONNECTED, a UE is configured by the network to use either mode 3 or mode 4.
For supporting the “mixed-mode”, the supported use cases, the pool configuration, and the data mapping to each mode need to be further discussed.  

Supported Use Cases
For the multi-RAT scenario, the main use case is that of an eNB/gNB which does not implement network controlled resource allocation in the other RAT.  In this case, multi-RAT V2X UEs are handled configuring network controlled resource allocation in one RAT, and UE autonomous resource allocation in the other RAT.  This use case is clearly applicable for both the cases where the UE is connected to an LTE eNB or NR gNB.
Proposal 1:
Multimode operation on different RATs can be configured for a UE RRC Connected to an LTE eNB and for a UE RRC Connected to an NR gNB
For the case of the same RAT, some companies indicated that one scenario of multi-mode operation is the use of different casts.  While this can be discussed further in the work item phase, at least for the time being, a UE should be able to be configured with “mixed-mode” operation regardless of the cast it is transmitting.
Proposal 2:
Multimode operation is possible for a UE operating with different casts (unicast, groupcast, and broadcast).  Details are FFS.

Resource Pool Usage for “mixed mode” operation
For the multi-RAT scenario, different resource pools are used by each RAT because co-channel operation of LTE and NR V2X is not supported.
For the single RAT case, use of a shared pool between mode 1 and mode 2 may cause issues when a UE selects a resource for transmission on the same slot as a NW scheduled transmission.  Whether transmission of two TBs on the same slot is allowed requires further study by RAN1.  However, if not allowed, a number of solutions can be considered such as performing resource reselection upon detection of conflicting resources, or reporting of mode 2 reserved resources to the network.
The issue can be avoided completely if the network always configures different pools for mode 1 and mode 2 for the “mixed-mode” UE.  However, this leads to inefficiencies in resource pool configuration could make it more difficult to meet latency requirements in each mode because some resources would not be usable by that mode.  Furthermore, since pool sharing between mode 1 and mode 2 was possible in LTE, it can also be considered for NR.
Proposal 3:
Multimode operation in NR can use a common TX resource pool. 

Mapping of Data to Mode
From SA2 response LS [3], RAT selection is performed by the V2X layer.  As a result, there is no AS-layer involvement in determining the scheduling mode to use for a given transmission for multi-RAT “mixed mode”, since this decision will be inherently part of the RAT selection performed by upper layers. 
Proposal 4:
For simulataneous operation in NW scheduled and UE autonomous modes over different RATs, there is no AS-layer involvement for mapping of data to scheduling mode.
For mixed-mode operation on a single RAT, a static or pre-defined mapping of QoS (e.g. VQI) or SLRB to scheduling mode is possible.  However, a static mapping may not lead to the selection of the best scheduling mode for the given QoS level.  For example, data with low latency requirements should use mode 1 when the SL is congested, but may use mode 2 otherwise to avoid latency of SR/BSR signaling.  The appropriate scheduling mode for a given QoS level will therefore depend on the radio conditions.
Proposal 5:
The mapping of data with certain QoS to scheduling mode takes into account at least the SL and Uu radio conditions.

The NW can decide the mapping of QoS level to scheduling mode based on measurement reports of the SL and Uu radio conditions (i.e. RRM measurements).  Dedicated RRC signalling could then (re)configure the mapping rules.  This approach may, however, incur unacceptable latency in changing the mode.  Specifically, periodic or event triggered measurement reports at L3 cannot inform the network quickly enough of a sudden change in radio conditions which may affect SLRBs with stringent QoS (e.g. 99.999% reliability).  
For this reason, a more dynamic mechanism should be studied.  For a particular SLRB, the UE could either request that the scheduling mode for the SLRB is changed, or an SLRB can be configured to use either mode depending on UE decision.
Proposal 6:
Both NW triggered and UE triggered scheduling mode change are supported.  
A text proposal for inclusion in TR 38.885 is provided in the Annex.
Proposal 7:
Agree to include text proposal in the Annex in TR 38.885.

3 Conclusion

In this contribution the following conclusions were made on simultaneous operation of mode 1 and mode 2:
Proposal 1:
Multimode operation on different RATs can be configured for a UE RRC Connected to an LTE eNB and for a UE RRC Connected to an NR gNB

Proposal 2:
Multimode operation is possible for a UE operating with different casts (unicast, groupcast, and broadcast).  Details are FFS.

Proposal 3:
Multimode operation in NR can use a common TX resource pool. 

Proposal 4:
For simulataneous operation in NW scheduled and UE autonomous modes over different RATs, there is no AS-layer involvement for mapping of data to scheduling mode.

Proposal 5:
The mapping of data with certain QoS to scheduling mode takes into account at least the SL and Uu radio conditions.

Proposal 6:
Both NW triggered and UE triggered scheduling mode change are supported.  

Proposal 7:
Agree to include text proposal in the Annex in TR 38.885.
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5 Annex – TP to 38.885
X.x.x – Simulataneous Operation in NW Scheduled and UE Autonomous (Mixed Mode)
Simultaneous operation in network scheduled and UE autonomous operation (mixed mode) is allowed for both the multi RAT (LTE V2X and NR V2X) and single RAT (NR V2X) case.  A UE can be configured to operate simulateously in network scheduled mode in one RAT and UE autonomous mode in another RAT when RRC_CONNECTED to an LTE eNB or to an NR gNB.  A UE can be configured with mixed mode on a single RAT only when RRC_CONNECTED to an NR gNB.  A UE can be configured with mixed mode operation regardless of whether it has data which is unicast, groupcast, or broadcast.

Mixed mode operation on NR is allowed on a common resource pool used for both mode 1 and mode 2.

For the case of mixed mode operation across different RATs, no AS-layer involvement is assumed for the mapping/decision of data to scheduling mode.  For the case of mixed mode operation on the NR RAT, the mapping of data with certain QoS to scheduling mode takes into account the SL and Uu radio conditions.  Both NW triggered and UE triggered scheduling mode changes are supported. 
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