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The control of LTE sidelink by NR Uu has been discussed in the V2X SI stage [1]-[5]. The work item description [6] specifies that LTE sidelink Mode 3-like RRC configured SPS scheduling can be either RRC-based activation/deactivation or DCI-based activation/deactivation. The following agreement have been made in RAN1 meeting #96bis [7]:

Agreements:
Regarding RRC-based versus DCI-based activation/release of LTE sidelink SPS, RAN1 agrees to make the choice on the basis of at least:
· Spec impact
· Flexibility
· Performance, including latency
· Implementation complexity
· Timing of the activation/deactivation

In this contribution, we compare these two approaches in terms of specification impact, performance, implementation complexity and timing of activation/deactivation. 
Discussion
The work item description [6] specifies that LTE sidelink Mode 3-like RRC configured SPS scheduling can be either RRC-based activation/deactivation or DCI-based activation/deactivation. RAN1 should make a decision on which option is supported until RAN #84. It is agreed [7] that the comparison between these two options is based on specification impact, flexibility, performance, implementation complexity and timing of the activation/deactivation.  
Specification Impact
LTE V2X sidelink supports dynamic and SPS scheduling schemes. The SPS scheduling scheme is based on DCI activation or deactivation of a configured grant. The dynamic scheduling scheme is also based on DCI signal. In other words, both dynamic and SPS scheduling schemes need physical layer signaling. 
For NR Uu controlling LTE sidelink, the RRC-based activation/deactivation of SPS scheduling introduces a new LTE V2X sidelink scheduling scheme, i.e., like NR type-1 configured grant scheduling. It uses RRC message to deliver and release a configured configuration without any L1 signaling. There are LTE V2X sidelink specifications impacts if the RRC-based activation/deactivation of SPS scheduling is adopted.
Observation 1: The RRC-based activation/deactivation of SPS scheduling has impacts on LTE V2X sidelink specifications. 
The RRC-based activation/deactivation will have more specification impacts on NR RAN2 than on NR RAN1. For example, the parameters in DCI should be signaled in the corresponding activation/deactivation RRC messages.
The DCI-based activation/deactivation will have more specification impacts on NR RAN1 than on NR RAN2. A new NR DCI format will be designed to support the LTE mode 3 sidelink scheduling. In our view, the new NR DCI format could include the same contents as LTE DCI format 5A to avoid additional design efforts. 
Observation 2: The RRC-based activation/deactivation has more impacts on NR RAN2 specifications; The DCI-based activation/deactivation has more impacts on NR RAN1 specifications.
Implementation complexity
The RRC-based activation/deactivation does not introduce additional implementation complexity, as the activation/deactivation messages is transmitted in NR PDSCH and hence no complexity increase on NR DCI blind decoding.
The DCI-based activation/deactivation involves the design of a new NR DCI format, which may increase the NR DCI blind decoding complexity. To address this implementation complexity issue, the new NR DCI format for scheduling LTE sidelink transmissions can have a unified design as the NR DCI format for NR Uu scheduling NR mode 1 sidelink transmissions. Specifically, the payload size of NR DCI format for scheduling LTE sidelink transmissions is aligned with the payload size of NR DCI format for scheduling NR sidelink transmissions. It is expected that the information bits of NR DCI format for scheduling LTE sidelink transmissions are generally no more than the information bits of NR DCI format for scheduling NR sidelink transmissions. Hence, some zero-padding may be needed on the NR DCI format for scheduling LTE sidelink transmissions for size alignment. Finally, the differentiation between LTE sidelink scheduling and NR sidelink scheduling can be indicated by a field in the unified NR DCI format. Through this way, the NR DCI blind decoding complexity is not increased. 
When a unified NR DCI format is used, the CRC of this NR DCI format can be masked by a common RNTI. Hence, there is no need to introduce a new RNTI simply to support the DCI-based activation/deactivation of LTE SPS scheduling. 
Observation 3: The RRC-based activation/deactivation does not increase the implementation complexity at NR physical layer. The DCI-based activation/deactivation does not increase the implementation complexity at NR physical layer if a unified NR DCI format is designed for both LTE sidelink and NR sidelink.
In LTE V2X, the payload size of DCI format 5A is aligned with DCI format 0. To reduce the blind decoding of NR DCI, the payload size of the unified NR DCI format should be further aligned with an existing NR DCI format. It is preferred to pad as few zeros as possible for the new NR DCI format to align with the payload size of an existing NR DCI format. This could improve the transmission reliability of the unified NR DCI format.
Performance
In RRC-based activation/deactivation, the reception of the RRC message is after PDCCH decoding as well as PDSCH decoding and processing. In DCI-based activation/deactivation, the SPS scheduling could be activated or deactivated immediately after the PDCCH decoding (plus the coordination delay between NR module and LTE module of the device). 
The decoding and processing of PDSCH causes additional scheduling latency of the RRC-based activation/deactivation, comparing with the DCI-based activation/deactivation.
Observation 4: The DCI-based activation/deactivation has a shorter scheduling latency than the RRC-based activation/deactivation.
The DCI-based activation/deactivation may be less reliable than the RRC-based activation/deactivation, due to the lack of acknowledgement message. However, comparing with LTE Uu controlling LTE sidelink, NR Uu scheduling LTE sidelink via DCI-based activation/deactivation does not have reduced reliability, assuming NR DCI transmissions has the similar reliability level as LTE DCI transmissions. 
Observation 5: NR Uu scheduling LTE sidelink via DCI-based activation/deactivation does not have reduced reliability comparing with LTE Uu scheduling LTE sidelink.
Timing of the activation/deactivation
In LTE V2X, the timing between a UE receives DCI format 5A for sidelink scheduling and the UE starts sidelink transmissions is not less than four subframes. 
In the DCI-based activation/deactivation of SPS scheduling, the timing between a UE receives DCI for LTE sidelink scheduling and the UE starts LTE sidelink transmissions can be specified in terms of an absolute time value, e.g., in the unit of milliseconds. This approach addresses the timing misalignment between NR and LTE, as well as the potential numerology difference between NR Uu link and LTE sidelink. 
On the other hand, the RRC-based activation/deactivation of SPS scheduling may have ambiguous timing of activation/deactivation, unless the RRC message contains accurate timing information for LTE sidelink transmissions.
Observation 6: The timing of the DCI-based activation/deactivation can be clearly defined. The RRC-based activation/deactivation has ambiguous timing.
Based on the above discussions on specification impacts, implementation complexity, performance including both latency and reliability, and timing of activation/deactivation, we think that NR Uu interface should support to use DCI to activate or deactivate LTE sidelink configured grant. 
Proposal 1: NR Uu interface supports to use DCI to activate or deactivate LTE sidelink configured grant.

Conclusion
In this contribution, we provide our views on the NR Uu controlling LTE sidelink. Our observations and proposal are as follows:
Observation 1: The RRC-based activation/deactivation of SPS scheduling has impacts on LTE V2X sidelink specifications. 
Observation 2: The RRC-based activation/deactivation has more impacts on NR RAN2 specifications; The DCI-based activation/deactivation has more impacts on NR RAN1 specifications.
Observation 3: The RRC-based activation/deactivation does not increase the implementation complexity at NR physical layer. The DCI-based activation/deactivation does not increase the implementation complexity at NR physical layer if a unified NR DCI format is designed for both LTE sidelink and NR sidelink.
Observation 4: The DCI-based activation/deactivation has a shorter scheduling latency than the RRC-based activation/deactivation.
Observation 5: NR Uu scheduling LTE sidelink via DCI-based activation/deactivation does not have reduced reliability comparing with LTE Uu scheduling LTE sidelink.
Observation 6: The timing of the DCI-based activation/deactivation can be clearly defined. The RRC-based activation/deactivation has ambiguous timing.
Proposal 1: NR Uu interface supports to use DCI to activate or deactivate LTE sidelink configured grant.
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