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In RAN WG1 #99 meeting, the following agreements were made:

	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
· 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
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
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 formular)  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.



This contribution addresses the sidelink synchronization mechanisms. 

1. Discussion 
Regarding the NR Uu controlling LTE SL operation, NR modem receives NR DCI format 3_1 and converts into LTE DCI 5A. Then NR modem delivers to LTE modem the converted LTE DCI 5A together with the reception timing of NR DCI format 3_1 and the value of X ms. Considering all the values from NR modem, LTE modem guarantees that the first SL transmission starts not earlier than (Z+X) ms after receiving NR DCI 3_1, taking into account the timing advance to remove any SL timing ambiguity.
Proposal 1: For NR Uu controlling LTE SL, the slot of the first LTE sidelink transmission is the first SL subframe of the corresponding resource pool that starts not earlier than   where TDCI is the starting time of the slot carrying the NR DCI format 3_1, TTA is the timing advance value and TS is as defined in 36.211, Toffset is the timing offset indicated by NR DCI format 3_1, and m is the slot offset indicated by LTE DCI format 5A content included in NR DCI format 3_1.  The text proposal is provided as TP#1 in Appendix.
For the issue of size alignment of NR DCI format 3_1, it is aligned to NR DCI format 3_0. The maximum size of NR DCI format 3_1 is 29 bits considering the maximum size of the LTE DCI format 5A. Depending on the number of sub-channels of DL BWP carrying NR DCI format 3_0, two sizes of NR DCI format 3_0 and DCI format 3_1 may be same or different. Therefore, among two NR SL DCI formats, the DCI size format of smaller size is aligned to the DCI size format of larger size by zero padding.
Proposal 2: Among NR DCI format 3_1 and NR DCI formats 3_0 for CG and DG, the sizes of the DCI formats having smaller size are aligned to the size of DCI format having the largest size by zero padding. UE does not expect that all of the DI format 3_0 sizes are smaller than the size of the DCI format 3_1. The text proposal is provided as TP#2 in Appendix.

2. Conclusion
Proposal 1: For NR Uu controlling LTE SL, the slot of the first LTE sidelink transmission is the first SL subframe of the corresponding resource pool that starts not earlier than   where TDCI is the starting time of the slot carrying the NR DCI format 3_1, TTA is the timing advance value and TS is as defined in 36.211, Toffset is the timing offset indicated by NR DCI format 3_1, and m is the slot offset indicated by LTE DCI format 5A content included in NR DCI format 3_1.  The text proposal is provided as TP#1 in Appendix.
Proposal 2: Among NR DCI format 3_1 and NR DCI formats 3_0 for CG and DG, the sizes of the DCI formats having smaller size are aligned to the size of DCI format having the largest size by zero padding. The text proposal is provided as TP#2 in Appendix.

Appendix

TP#1. Text proposal for TS 36.213
	14.2.1	UE procedure for transmitting the PSCCH
<Unchanged part is omitted>
For sidelink transmission mode 3,
-	The UE shall determine the subframes and resource blocks for transmitting SCI format 1 as follows:
-	SCI format 1 is transmitted in two physical resource blocks per slot in each subframe where the corresponding PSSCH is transmitted.




-	If the UE receives in subframe n DCI format 5A with the CRC scrambled by the SL-V-RNTI, 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].




[bookmark: OLE_LINK6]-	If "Time gap between initial transmission and retransmission" in the configured sidelink grant (described in [8]) is not equal to zero, another transmission of PSCCH is in the PSCCH resource  in subframe , where [image: ] is the value indicated by "Time gap between initial transmission and retransmission" field in the configured sidelink grant.  corresponds to the value  determined by the procedure in Subclause 14.1.1.4C with the RIV set to the value indicated by "Frequency resource location of the initial transmission and retransmission" field in the configured sidelink grant.




-	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]..




-	If "Time gap between initial transmission and retransmission" in the configured sidelink grant (described in [8]) is not equal to zero, another transmission of PSCCH is in the PSCCH resource  in subframe , where [image: ] is the value indicated by "Time gap between initial transmission and retransmission" field in the configured sidelink grant.  corresponds to the value  determined by the procedure in Subclause 14.1.1.4C with the RIV set to the value indicated by "Frequency resource location of the initial transmission and retransmission" field in the configured sidelink grant.
For sidelink transmission mode 3 scheduled by NR,
-	The UE shall be provided DCI format 5A with the CRC scrambled by SL-V-RNTI, the reception timing TDCI of the NR DCI format 3_1, and the timing offset Toffset indicated by “timing offset” field in NR DCI format 3_1.
-	The UE shall determine the subframes and resource blocks for transmitting SCI format 1 as follows:




-	If the UE is provided in subframe n DCI format 5A with the CRC scrambled by the SL-SPS-V-RNTI, the UE shall consider the provided 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, and  and  are described in [3].




-	If "Time gap between initial transmission and retransmission" in the configured sidelink grant (described in [8]) is not equal to zero, another transmission of PSCCH is in the PSCCH resource  in subframe , where [image: ] is the value indicated by "Time gap between initial transmission and retransmission" field in the configured sidelink grant.  corresponds to the value  determined by the procedure in Subclause 14.1.1.4C with the RIV set to the value indicated by "Frequency resource location of the initial transmission and retransmission" field in the configured sidelink grant.
<Unchanged part is omitted>



TP#2. Text proposal for TS 38.212
	7.3.1.4.2	Format 3_1
DCI format 3_1 is used for scheduling of LTE PSCCH and LTE PSSCH in one cell. 
The following information is transmitted by means of the DCI format 3_1 with CRC scrambled by SL-L-CS-RNTI:
-	Timing offset – 3 bits determined by higher layer parameter TimeOffsetLTESL, as defined in subclause x.x.x of [x] 
-	Carrier indicator –3 bits as defined in 5.3.3.1.9A of [10, TS 36.212].
-	Lowest index of the subchannel allocation to the initial transmission - [image: ] bits as defined in 5.3.3.1.9A of [10, TS 36.212].
-	Frequency resource location of initial transmission and retransmission, as defined in 5.3.3.1.9A of [10, TS 36.212]
-	Time gap between initial transmission and retransmission, as defined in 5.3.3.1.9A of [10, TS 36.212]
-	SL index – 2 bits as defined in 5.3.3.1.9A of [10, TS 36.212]
-	SL SPS configuration index – 3 bits as defined in subclause 5.3.3.1.9A of [10, TS 36.212].
-	Activation/release indication – 1 bit as defined in subclause 5.3.3.1.9A of [10, TS 36.212].
If the UE is configured to monitor DCI format 3_0 and the number of information bits in DCI format 3_1 is less than the maximum payload among DCI format 3_0 for dynamic grant and DCI format 3_0 for configured grant type 2, zeros shall be appended to DCI format 3_1 until the payload size equals the maximum payload of DCI format 3_0.
UE does not expect that all of the DI format 3_0 sizes are smaller than the size of the DCI format 3_1.






5

image2.wmf
(

)

,...

,

,

2

1

0

SL

SL

SL

t

t

t


oleObject2.bin

oleObject3.bin

oleObject4.bin

image3.wmf
TX

L

Re


oleObject5.bin

image4.wmf
SL

SF

q

gap

t

+


oleObject6.bin

image5.wmf
gap

SF


oleObject7.bin

image6.wmf
start

subCH

n


oleObject8.bin

oleObject9.bin

oleObject10.bin

oleObject11.bin

oleObject12.bin

oleObject13.bin

image7.wmf
SL

SF

q

gap

t

+


oleObject14.bin

oleObject15.bin

oleObject16.bin

oleObject17.bin

oleObject18.bin

oleObject19.bin

oleObject20.bin

oleObject21.bin

oleObject22.bin

oleObject23.bin

oleObject24.bin

image8.wmf
é

ù

)

(

log

SL

subchannel

2

N


image1.wmf
Init

L


oleObject1.bin

