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1. Introduction
In the previous meeting[1], RAN1 agreed to support DCI based activation/deactivation. 
	[bookmark: OLE_LINK14][bookmark: OLE_LINK13]Agreements:
· RRC-based activation/deactivation is not supported
· DCI-based activation/deactivation is supported 
· Support of LTE PC5 scheduling by NR Uu (mode 3-like ) is based on UE capability
· NR DCI provides the fields of DCI 5A in LTE-V that are related to SPS scheduling
· The size of DCI for activation/deactivation is one of the DCI size(s) that will be defined for NR Uu scheduling NR V2V
· FFS whether the DCI format is the same as one of the DCI formats that will be defined for NR Uu scheduling NR V2V
· Activation/deactivation applies to the first LTE subframe after Z+X ms after receiving the DCI
· Z is the same timing offset in current LTE V2X specs
· X>0. FFS value(s) of X, and if one or multiple values of X are possible


In this contribution, we provide our view on the details of the DCI for NR Uu controlling LTE sidelink.
2. Discussion 
2.1. DCI for activation/deactivation for SPS scheduling
In the LTE sidelink, semi-persistent scheduling is supported in mode-3. A UE can be signaled a semi-static scheduling resource index by LTE DCI 5A; whereafter, the UE performs LTE V2X operations according to the indicated resource pattern.
The content of DCI 5A in LTE for SPS activation/deactivation is summarized in Table 1. It is noted that the payload size of information bits in LTE DCI 5A is up to 26 bits.
[bookmark: _Ref15908357]Table 1 LTE DCI 5A for SPS activation /deactivation
	Field
	Size

	Carrier indicator
	3 bits

	Lowest index of the subchannel allocation to the initial transmission
	
 
(for up to 20 sub-channels)

	Frequency resource location of initial transmission and retransmission
	
 
(for up to 20 sub-channels)

	Time gap between initial transmission and retransmission
	4 bits

	SL index
	2 bits

	SL SPS configuration index 
	3 bits

	Activation/release indication
	1 bit

	DCI size
	Up to 26 bits


An LTE 5A-like DCI format (named as NR DCI format 3 in this contribution) should be supported in NR. One way is to include LTE DCI 5A as a container in DCI format 3, similar to the LTE sidelink SPS configuration agreed by RAN2. This approach is helpful to keep the LTE spec changes as low as possible, as well as to avoid interdependency between LTE spec and NR spec. Instead, an approach where the information carried by LTE DCI 5A are reinterpreted as the format of current NR DCI (e.g., fallback DCI) is also feasible. However, large efforts are required to be put into redefining the above fields. 
[bookmark: _Ref15908519]Proposal 1. LTE DCI 5A is implemented as a container in NR SL scheduling DCI for LTE mode-3 SPS activation/deactivation.

The container-based approach is straightforward from the perspective of implementation, but there are still some remaining issues, including the identification of DCI format, confirmation of related fields, and how to meet the size requirements in NR:
· Identification for cross-RAT activation/deactivation
When cross-carrier scheduling is configured, the 3-bit carrier indicator may be used to indicate the frequency for the associated SL transmission. Since the case of NR Uu controlled LTE mode-3 sidelink involves cross-RAT scheduling, UE needs to know the RAT type of the carrier upon which the sidelink signal is transmitted. Either a specific field or some unique identities like new RNTIs can achieve the same function.
· Confirmation for activation/deactivation
In R15 NR, a UE is expected to provide HARQ-ACK information in response to an SPS PDSCH release after N symbols from the PDCCH providing the SPS PDSCH release to resolve the ambiguity of UE on differentiating the cases of deactivation and no scheduled DL data. For type2 configured sidelink grant in intra-RAT mode-1 scheduling case, RAN2[2] has agreed that upon receiving an activation/deactivation command, UE should acknowledge the gNB by sending a confirmation signal to help gNB eliminate the confusion between the empty buffer and DCI reception failure at UE side. For the same reason, the confirmation to LTE sidelink SPS activation/deactivation also benefits the inter-RAT scheduling and can be supported. The design of the confirmation to LTE sidelink SPS activation/deactivation can be left to RAN2. If it is done by sending HARQ-ACK, then some fields related to HARQ-ACK report, e.g., HARQ timing and PUCCH resource index, should be included in DCI format 3. If not, no additional fields are needed.
[bookmark: _Ref16669943]Proposal 2. Confirmation for DCI for SPS activation/deactivation in NR Uu scheduling LTE sidelink case is supported.

· Value of X
One part of X is the processing time required by the interaction between NR Uu and LTE sidelink modules, which may be various for different vehicle vendors depending on the mounting location and/or conductor arrangement according to our companion contribution[3]. Another part of X is related to NR DCI processing time that is also dependent on UE capability. Hence, fixed values in the specification may not be enough for various vehicle products. X should be determined by a UE capability reported to gNB.  
[bookmark: _Ref16526479]Proposal 3. X is determined by a UE capability.

· Size alignment
In NR, to save the efforts of DCI blind decoding and to facilitate power saving at UE side, one basic principle of DCI design is strict DCI size alignment where some DCI formats should be padded or truncated to be size-aligned, and up to 4 DCI sizes are allowed for each cell. 
Among the 4 DCI sizes, one size is dedicated for (group) common search space; the others are shared by non-fallback DCI 1_1, DCI 0_1, group common PDCCH and fallback DCI in UE-specific searcher space. The size of fallback DCI in common search space is calculated based on initial BWP. If the payload size of DCI format 0_0 in common search space prior to padding is less than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, a number of zero-padding bits is generated for the DCI format 0_0 until the payload size equals that of the DCI format 1_0.
The fields of fallback DCI 1_0 in common search space are described in Table 2. 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[4], the payload size of DCI for dynamic sidelink scheduling in intra-RAT mode-1 can be more significant and flexible. To save blind decoding efforts, Zero-padding can be used to ensure that the DCI format 3 is aligned with either fallback DCI 0_0 in CSS or DCI for dynamic sidelink scheduling.
[bookmark: _Ref15908369]Table 2 NR fallback DCI 1_0 in CSS
	Field
	Bits

	An identifier for DCI formats
	1

	Frequency domain resource assignment
	
[bookmark: _GoBack]The minimum RB number of initial active DL BWP is 24

	Time-domain resource assignment
	4

	VRB-to-PRB mapping
	1

	Modulation and coding scheme
	5

	New data indicator
	1

	Redundancy version
	2

	HARQ process number
	4

	Downlink assignment index
	2

	TPC command for scheduled PUCCH
	2

	PUCCH resource indicator
	3

	PDSCH-to-HARQ_feedback timing indicator
	3

	DCI size
	>=37 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: _Ref15907689]Proposal 4. The DCI for SPS activation/deactivation in NR Uu scheduling LTE sidelink case should be padded to the same size as fallback DCI 1_0 in CSS or DCI for dynamic sidelink scheduling in NR mode-1.

2.2. Potential issues of NR Uu controlling LTE sidelink
Firstly, if a UE is under control of NR Uu, especially when the UE operates in LTE mode-3, it is reasonable to assume that the gNB can be the synchronization source for LTE sidelink transmission. Otherwise, the timing of SPS scheduling may be ambiguous between the UE and the gNB, and the interference between sidelink and Uu interfaces may become an issue. 
[bookmark: _Ref4594497][bookmark: _Hlk16758958][bookmark: _Hlk16758802][bookmark: OLE_LINK1]Proposal 5. In the case of NR Uu controlling LTE sidelink, gNB should be considered as the synchronization source when determining the timing of SPS configuration.

Secondly, when an in-coverage UE uses LTE sidelink, LTE system information and resource configuration are required for the UE. RAN2 has agreed to introduce SIB and RRC signaling in NR to provide resource allocation for LTE sidelink. This signaling is defined as containers (OCTET STRING), and actual information follows what described in LTE RRC. However, it is not clear whether a UE could adequately get all the necessary configurations to perform LTE sidelink operation in the NR network coverage.
In the LTE sidelink, an in-coverage UE derives the sidelink bandwidth and TDD configuration from the LTE SIB1/2, and then broadcast these fields in its MIB-SL-V2X. These configurations are not parted of the resource configuration of LTE RRC or SIB21/26. 
In the NR coverage, the UE cannot derive the sidelink bandwidth from the NR SIB1 as no channel bandwidth is broadcasted in NR. Thus, to facilitate the LTE sidelink operation in the NR coverage without LTE specification impact, the sidelink bandwidth should be broadcasted in a separate NR SIB or configured by dedicated RRC signaling. Noted that this information is necessary for the UE to derive the size of DCI format 5A.
Moreover, unlike the LTE, where a semi-static TDD configuration is broadcasted in SIB1, in NR, a much flexible TDD UL-DL configuration including flexible symbols is used. Consequently, the in-coverage LTE UE may have difficulty to derive the TDD configuration from NR SIB1 TDD-UL-DL ConfigCommon and to translate it into an appropriate LTE TDD configuration to be broadcasted in MIB-SL-V2X. Moreover, as SL index only applies to LTE TDD config 0-6, new LTE Uu behavior on SL index interpretation needs to be defined if the LTE TDD config is not provided by gNB. Hence, the most straightforward solution may be to send an LTE TDD configuration to be used in LTE sidelink from the gNB.
[bookmark: _Ref4594498]Proposal 6. In the case of NR Uu controlling LTE sidelink, gNB sends LTE TDD configuration and sidelink bandwidth to UE using LTE sidelink.

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.

Based on the observations, we propose that,
Proposal 1. LTE DCI 5A is implemented as a container in NR SL scheduling DCI for LTE mode-3 SPS activation/deactivation.
Proposal 2. Confirmation for DCI for SPS activation/deactivation in NR Uu scheduling LTE sidelink case is supported.
Proposal 3. X is determined by a UE capability.
Proposal 4. The DCI for SPS activation/deactivation in NR Uu scheduling LTE sidelink case should be padded to the same size as fallback DCI 1_0 in CSS or DCI for dynamic sidelink scheduling in NR mode-1.
Proposal 5. In the case of NR Uu controlling LTE sidelink, gNB should be considered as the synchronization source when determining the timing of SPS configuration.
Proposal 6. In the case of NR Uu controlling LTE sidelink, gNB sends LTE TDD configuration and sidelink bandwidth to UE using LTE sidelink.

4. [bookmark: _Ref510367705][bookmark: _Ref503565531][bookmark: _Ref493791948][bookmark: _Ref503565490][bookmark: _Ref521328302][bookmark: _Ref510367818]Reference
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