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Introduction
For the down-selection between DCI-based activation/deactivation and RRC-based activation/deactivation for NR Uu controlling mode 3, the following agreement is achieved in RAN1#96bis meeting[1].

	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 will further compare these two options.
Discussion
Before deciding which option is supported, it is better to discuss the underlying principle we make this decision. From our point of view, the primary principle should be that the selected option should has less impact to the existing LTE specification.  From TS36.213, it can be seen that LTE mode 3 is based on RRC-configured SPS scheduling with DCI format 5A activation/deactivation. A mode 3 UE will determine the allocated resources and the other parameters for transmission from RRC-configured SPS grant and the contents of the DCI activated SPS grant. For NR Uu controlling LTE mode 3, some changes to the LTE specification will be needed to support the activation/deactivation of a grant through RRC if RRC-based activation/deactivation is supported. If this is still categorized as mode 3, then a RRC-to-format 5A conversion mechanism will be needed at the UE side. If this was defined as a new LTE sidelink mode (e.g., mode 5), then a lot of specification change will have to be introduced in LTE V2X, and that is not desired for a released specification. On the other hand, if DCI-based activation/deactivation is supported, only a DCI on NR Uu is needed to carry the contents of LTE DCI format 5A, and this approach has negligible impact on LTE mode 3.
[bookmark: _Toc4663][bookmark: _Toc31776]DCI-based activation/deactivation has less impact to LTE specification compare to RRC-based activation/deactivation.
If DCI-based activation/deactivation is supported, the design of the DCI format for NR controlling mode 3 can reuse the DCI format for NR Uu controlling mode 1, e.g., one approach could be that a common DCI format was designed for both NR sidelink mode 1 and NR controlling LTE sidelink mode 3 and with one bit in the DCI content to indicate which sidelink the DCI targets. This kind of approach has limited impact to the specification and can also minimize the effort of UE blind decoding. For the contents of the DCI for NR controlling mode 3, the contents of LTE DCI format 5A could be reused to save the normative effort.
[bookmark: _Toc3398]DCI-based activation/deactivation doesn’t needs much effort in Rel-16.
The DCI format for NR controlling mode 3 could share a common DCI format with NR Uu controlling mode 1, this can minimize the effort of blind decoding and does not increase the implementation complexity of NR module.
The DCI for NR controlling mode 3 could reuse the the contents of LTE DCI format 5A, and has negligible impact on LTE module.
For DCI-based activation/deactivation, it could update some transmission parameters via DCI and this is more flexible than RRC re-configuration. For cross-RAT scheduling, the coordination latency between NR and LTE modules should be also considered. DCI-based activation/deactivation will reduce coordination latency between the NR and LTE modules, since the DCI for LTE mode 3 could be identified and forwarded between the lower layers (MAC/PHY) of the NR and LTE modules. As we discussed above, the DCI for mode 3 in NR Uu carries the same contents as DCI format 5A, and this will reduce the signalling conversion effort and further reduce the coordination latency between the NR and LTE modules.
[bookmark: _Toc7718][bookmark: _Toc15095]DCI-based activation/deactivation is more flexible and will reduce coordination latency between the NR and LTE modules compare to RRC-based activation/deactivation.
Basing on the analysis above, we propose that:
[bookmark: _Toc79][bookmark: _Toc21886]For NR Uu controlled LTE mode 3-like RRC-configured SPS scheduling, DCI-based activation/deactivation is supported.
As the numerology (or SCS) of NR Uu on which the DCI for LTE sidelink communication may be different with LTE sidelink carrier, the support of cross-carrier scheduling with different SCSs should be considered for NR UE and for the new DCI. When NR Uu schedules LTE sidelink mode 3, the details for the timing between DCI and SL transmission in LTE mode 3 should be further studied. In LTE V2X, a fixed timing between SL grant DCI and the first SPS transmission on sidelink is supported, i.e., the time gap should be no less than four subframes, this could be a starting-point for NR controlling mode 3 if DCI-based activation/deactivation is supported. 
[bookmark: _Toc10840][bookmark: _Toc30846]The fixed timing between SL grant DCI and the SL transmission in LTE V2X should be the staring-point for NR controlling mode 3.

Conclusion
This paper concludes with the following observations and proposals.
Observation 1: DCI-based activation/deactivation has less impact to LTE specification compare to RRC-based activation/deactivation.
Observation 2: DCI-based activation/deactivation doesn’t needs much effort in Rel-16.
• The DCI format for NR controlling mode 3 could share a common DCI format with NR Uu controlling mode 1, this can minimize the effort of blind decoding and does not increase the implementation complexity of NR module.
• The DCI for NR controlling mode 3 could reuse the the contents of LTE DCI format 5A, and has negligible impact on LTE module.
Observation 3: DCI-based activation/deactivation is more flexible and will reduce coordination latency between the NR and LTE modules compare to RRC-based activation/deactivation.


Proposal 1: For NR Uu controlled LTE mode 3-like RRC-configured SPS scheduling, DCI-based activation/deactivation is supported.
Proposal 2: The fixed timing between SL grant DCI and the SL transmission in LTE V2X should be the staring-point for NR controlling mode 3.
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