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1. Introduction
In the previous meeting [1], RAN1 agreed to support DCI based activation/deactivation of LTE SL SPS transmission in NR controlling LTE sidelink.
	[bookmark: OLE_LINK14][bookmark: OLE_LINK13]Agreements:
· Use a separate PDCCH monitoring configuration (as configured in Rel-15) for NR DCI scheduling LTE SL
· The per-CC and across-CC blind decoding budget and the maximum number of non-overlapped CCEs for channel estimation are not increased.
· The per-CC and across-CC maximum number of search spaces is not increased.
· The per-CC and across-CC maximum number of CORESETs is not increased
· To down-select:
· Alt 1: the UE is not expected to be configured such that there is both PDCCH monitoring for Uu and PDCCH monitoring for LTE SL in the same slot
· Alt 2: When in the same slot, there is both PDCCH monitoring for Uu SL and PDCCH monitoring for SL for the same CC, the search space(s) for LTE SL is configured to be the same or a subset of those for Uu for the same CC or vice versa
· Alt 3: the UE is not expected to be configured such that there is both PDCCH monitoring for mode 1 and PDCCH monitoring for LTE SL in the same slot
Agreements:
· The minimum value of X signalled in the UE capability is one of the values (excluding spare values) that can be signalled in DCI 3_1
Agreements:
The supported values of X signaled in the DCI are:
· 0.75ms, 1ms, [1.25ms], [1.5ms], 2ms, 4ms, 5ms, 8ms, 10ms, 20 ms
· Additional value(s) can be discussed during the Feb. meeting
· Spare values are reserved for future deployments


In this contribution, we provide our view on the remaining issues of the DCI for NR Uu controlling LTE sidelink.

2. Discussion 
For activation/deactivation of LTE SL SPS transmission via NR DCI, an LTE DCI format 5A-like DCI format, i.e., DCI format 3_1, is supported in NR, but there are still some remaining issues, including sidelink transmission timing and how to align the DCI size.
· Timing for LTE sidelink transmission
In LTE V2X, to avoid severe DL-SL interference and potential confusions on start timing of sidelink, the propagation delay should be compensated by introducing a negative offset , thereby the sidelink transmission timing is aligned with the DL transmission timing. It is stated that one SL transmission should be no earlier than   ms after the DCI 5A reception, where  is the value of the SL index.
Similarly, for NR mode-1, we made the following agreement to handle the timing ambiguity:
	Agreements:
· For dynamic grant and configured grant type-2, the slot of the first sidelink transmission is the in the first SL slot of the corresponding resource pool that starts not earlier than (working assumption for the formula)  where TDL is starting time of the slot carrying the corresponding DCI, TTA is the timing advance value and m is the slot offset (based on the SL numerology) between DCI and the first sidelink transmission scheduled by DCI, Tc is as defined in 38.211, and Tslot is the SL slot duration. 
· FFS the case of CG type 1
· FFS the application of the above formula to cross-RAT scheduling.


[bookmark: OLE_LINK1]For the inter-RAT case, an approach similar to LTE mode-3 and intra-RAT NR mode-1 can be reused, but some modifications are needed for the following reason:
· RAN1 agreed that activation/deactivation applies to the first LTE sidelink subframe after Z+X ms after receiving the DCI, hence the slot offset part in the mode-1 formula should be replaced by Z+X ms
Thus, we propose that:
[bookmark: _Ref23497812][bookmark: _Ref32433878]Proposal 1. For NR DCI scheduling LTE SL, the subframe of the first sidelink transmission is the first LTE sidelink subframe that starts not earlier than  , where TDL is the starting time of the DL slot carrying the corresponding DCI, TTA is the timing advance value and  is the LTE timing offset defined in 36.213,  is defined in 38.211.
----------------------------------------- Start of Draft TP of 38.214 ------------------------------------
8.1.2.1a	Resource allocation in time domain in DCI format 3_1
If the UE receives DCI format 3_1 with the CRC scrambled by SL-L-CS-RNTI, the UE shall consider the received DCI information as a valid sidelink semi-persistent activation or release only for the SPS configuration indicated by the SL SPS configuration index field. If the received DCI activates an SL SPS configuration:
-	The subframe of the first sidelink transmission scheduled by the DCI is the first LTE sidelink subframe of the corresponding resource pool that starts not earlier than  where   is starting time of the slot carrying the corresponding DCI,  is the timing advance value as defined in [4, TS 38.211],  is the same LTE timing offset defined in [TS 36.213] and is the timing offset indicated in the corresponding DCI format 3_1,  is as defined in [4, TS 38.211].
[bookmark: _Hlk32329508]---------------------------------------------- End of Draft TP ---------------------------------------------

----------------------------------------- Start of Draft TP of 36.213 ------------------------------------
14.2.1	UE procedure for transmitting the PSCCH
<Unchanged parts omitted>




-	If the UE receives in subframe n DCI format 5A with the CRC scrambled by the SL-SPS-V-RNTI , the UE shall consider the received DCI information as a valid sidelink semi-persistent activation or release only for the SPS configuration indicated by the SL SPS configuration index field. If the received DCI activates an SL SPS configuration, one transmission of PSCCH is in the PSCCH resource  (described in Subclause 14.2.4) in the first subframe  that is included in  and that starts not earlier than .  is the value indicated by "Lowest index of the sub-channel allocation to the initial transmission" associated with the configured sidelink grant (described in [8]) if the field “Lowest index of the sub-channel allocation to the initial transmission” in the corresponding DCI format 5A is present and  otherwise,  is determined by Subclause 14.1.5, the value m is indicated by 'SL index' field in the corresponding DCI format 5A according to Table 14.2.1-1 if this field is present and m=0 otherwise,  is the start of the downlink subframe carrying the DCI, and  and  are described in [3].
<Unchanged parts omitted>




-	If the UE receives in an NR slot DCI format 3_1 with the CRC scrambled by the by SL-L-CS-RNTI, the UE shall consider the received DCI information as a valid sidelink semi-persistent activation or release only for the SPS configuration indicated by the SL SPS configuration index field. If the received DCI activates an SL SPS configuration, one transmission of PSCCH is in the PSCCH resource  (described in Subclause 14.2.4) in the first subframe  that is included in  and that starts not earlier than  .  is the value indicated by "Lowest index of the subchannel allocation to the initial transmission" associated with the configured sidelink grant (described in [8]) if the field “Lowest index of the sub-channel allocation to the initial transmission” in the corresponding DCI format 3_1 is present and  otherwise,  is determined by Subclause 14.1.5,  is start of the NR slot carrying the corresponding DCI,  is the timing advance value defined in [TS 38.211],    is , the value m is indicated by 'SL index' field in the corresponding DCI format 3_1 according to Table 14.2.1-1 if this field is present and m=0 otherwise, and is the timing offset indicated in the corresponding DCI format 3_1, is as defined in [TS 38.211].
---------------------------------------------- End of Draft TP --------------------------------------------

· Size alignment
The information bits for DCI 1_0 in CSS and information bits in DCI format 3_1 based on the above discussion are summarized in Table 1. It is noted that the minimum payload size for legacy NR DCI is 37 bits, much larger than LTE DCI 5A. Besides, according to our companion contribution [2], the payload size of DCI for dynamic sidelink scheduling in intra-RAT mode-1 DCI can be more significant and flexible. 
It is worth noting that there are some cases where NR mode-1 DCI doesn’t exist. For example, the inter-RAT UE scheduled by NR does not support NR mode-1 scheduling, or the UE is scheduled by NW to operate in the area only having LTE V2X deployed. Therefore, to save blind decoding efforts, zero-padding can be used to ensure that the DCI format 3_1 is aligned with fallback DCI 0_0 in CSS.
[bookmark: _Ref15908369]Table 1. Comparison of NR fallback DCI 1_0 and DCI format 3_1 for inter-RAT scheduling
	Field
	fallback DCI 1_0 in CSS
	DCI format 3_1 for inter-RAT scheduling

	DCI identifier
	1
	0

	CFI
	0
	3

	FDRA
	
The minimum size of initial active DL BWP is 24 RB
	PSCCH:

 
(for up to 20 sub-channels)

	
	
	
PSSCH: 
(for up to 20 sub-channels)

	TDRA
(Time gap between initial Tx and reTx)
	4
	Time gap: 4 bits

	VRB/PRB mapping
	1
	0

	MCS
	5
	0

	NDI
	1
	0

	RV
	2
	0

	HPN
	4
	0

	DAI
	2
	0

	TPC command
	2
	0

	PUCCH id
	3
	0

	HARQ timing
	3
	0

	SL SPS index
	0
	3 bits

	Activation/release indication
	0
	1 bit

	SL index
	0
	0 or 2 bits

	X index
	0
	3 bits

	DCI size
	>=37 bits
	<=27 or 29 bits


[bookmark: _Ref15907680]Observation 1. DCI for SPS activation/deactivation in NR Uu scheduling LTE sidelink case is much smaller than fallback DCI in size.
[bookmark: _Ref22658926]Observation 2. There are some cases where intra-RAT mode-1 DCI doesn’t exist, e.g., UE doesn’t support mode-1 scheduling, or a UE is scheduled by NW to operate in the area only having LTE V2X deployed.
[bookmark: _Ref24114620][bookmark: _Ref32433880]Proposal 2. DCI format 3_1 should be padded to the same size as fallback DCI 1_0 in CSS.
------------------------------------------- Start of Draft TP of 212 -------------------------------------
7.3.1.4.2	Format 3_1
<Unchanged parts omitted>
If the UE is configured to monitor DCI format 3_01 on a serving cell and the number of information bits in DCI format 3_1 is less than the payload of DCI format 31_0 in common search space on the same serving cell, zeros shall be appended to DCI format 3_1 until the payload size equals that of DCI format 31_0 in common search space on the same serving cell.
---------------------------------------------- End of Draft TP ---------------------------------------------
3. Conclusion
In the contribution, we provide our views on the support for NR Uu controlling LTE sidelink, and observe that,
Observation 1. DCI for SPS activation/deactivation in NR Uu scheduling LTE sidelink case is much smaller than fallback DCI in size.
Observation 2. There are some cases where intra-RAT mode-1 DCI doesn’t exist, e.g., UE doesn’t support mode-1 scheduling, or a UE is scheduled by NW to operate in the area only having LTE V2X deployed.

Based on the observations, we propose that:
[bookmark: _GoBack]Proposal 1. For NR DCI scheduling LTE SL, the subframe of the first sidelink transmission is the first LTE sidelink subframe that starts not earlier than  , where TDL is the starting time of the DL slot carrying the corresponding DCI, TTA is the timing advance value and  is the LTE timing offset defined in 36.213,  is defined in 38.211.
Proposal 2. DCI format 3_1 should be padded to the same size as fallback DCI 1_0 in CSS.
4. [bookmark: _Ref510367705][bookmark: _Ref503565490][bookmark: _Ref493791948][bookmark: _Ref503565531][bookmark: _Ref510367818][bookmark: _Ref521328302]Reference
[1] [bookmark: _Ref7252302]Chairman Notes, 3GPP TSG RAN WG1 #99 meeting
[2] [bookmark: _Ref7255666]R1-2000316, Remaining issues on mode-1 resource allocation mechanism.
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