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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
During the last meeting of the work item, the following was agreed regarding the timing between the DCI reception and sidelink transmission for NR Uu control of NR sidelink with FFS to cross-RAT scheduling [1]. 
Agreements:
· [bookmark: OLE_LINK2]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.
In addition, the values of X and relation with UE capability for LTE sidelink transmission after DCI reception via NR Uu were agreed as follows:
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
This paper discusses the application of the above formula to NR Uu control of LTE sidelink and the values of X. In addition, the text proposal to TS 38.213 regarding the timing for LTE sidelink transmission is provided as well.  
[bookmark: _Ref129681832]Discussion on the timing 
The sidelink transmission shall not start earlier than  for NR Uu control of NR sidelink, where TDL is the 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. 
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]For NR Uu control of LTE sidelink, it was agreed that the timing is independent of the numerology of NR Uu and the value of X is in the unit of milliseconds. Therefore, the above formula is not directly used for NR Uu control of LTE sidelink. Considering it was agreed earlier that the timing can be expressed as Z+X, where Z is the same timing offset as in current LTE V2X specs and X is primarily the time to cover inter-RAT information exchange (X is indicated in the DCI via NR Uu). Hence, for NR Uu control of LTE sidelink, the formula can be expressed as , where TDL is the starting time of the slot carrying the corresponding DCI, TTA is the timing advance value, Tc is as defined in 38.211 and X is indicated in the DCI in unit of milliseconds. 
Proposal 1: For DCI-based activation/deactivation of LTE sidelink via NR Uu, LTE sidelink transmission shall not start earlier than 
· TDL is the starting time of the slot carrying the corresponding DCI, 
· TTA is the timing advance value, 
· Tc is as defined in 38.211,
· X is indicated in the DCI in unit of milliseconds. 

Regarding the values of X, the agreed values include a small number 0.75 ms to a large number up to 
20 ms. The value of X intends to cover the time for inter-RAT information exchange which depends on UE implementation. UE implementation can easily support that X could be as small as zero, as well as bigger than zero, and exclusion of implementation variety should not be sought. In addition, LTE-V may be deployed for many years in some regions, and be useful to serve use cases not currently envisaged within the design of only Rel-14/15 but without the local area or region needing to go outside 3GPP before upgrading to NR. Therefore, zero as one of values of X shall be considered for the sake of good performance in terms of low latency. 
On another aspect, values of X can also be used to accommodate the offset to facilitate TDD operation including NR Uu TDD operation and/or LTE sidelink TDD operation. When LTE sidelink is controlled by LTE Uu, the timing formula is  where the value m is indicated by 'SL index' field in the corresponding DCI format 5A according to Table 14.2.1-1 in TS 36.213 [3]. This field is present only for cases with TDD operation with uplink-downlink configuration 0-6 [2]. Values of m are 0, 1, 2, and 3 ms according to the table [3]. Therefore, 0, 1, 2, and 3 ms should be supported for X at least for NR Uu FDD and LTE sidelink TDD operations (e.g., LTE sidelink deployed on the TDD band but NR Uu on FDD band) when the LTE sidelink is controlled by NR Uu. 
NR Uu also has flexible TDD configurations. UE can be provided a TDD UL-DL configuration which provides either pattern1 or both pattern1 and pattern2 [4]. For each pattern, a slot configuration period P is provided that takes value from the set {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10} ms [5]. When configuring both patterns, the period P takes value from the set {1, 1.25, 2, 2.5, 4, 5, 10, 20} ms. These values should be supported for X as well for the case, e.g., NR Uu TDD and LTE sidelink sharing NR Uu carrier. 
Considering all the cases above, the supported values for X should be defined as the set of {0, 0.5, 0.625, 1, 1.25, 2, 2.5, 3, 4, 5, 10, 20} ms. Note that this set of values are those supported for X, a subset of which can be configured by higher layer and the subset size is kept 8 to be indicated by 3 bits in the DCI as the earlier agreement states. Moreover, X is to cover the time for inter-RAT information exchange, so the value indicated in the DCI for X should be larger than the value UE reported regarding the UE capability to support inter-RAT scheduling. 
Proposal 2: The agreement on the supported values of X signaled in the DCI is finalized as follows: 
0ms, 0.5ms, 0.625ms, 0.75ms, 1ms, [1.25ms], [1.5ms], 2ms, 2.5ms, 3ms, 4ms, 5ms, 8ms, 10ms, 20 ms
Text proposal to 38.213
---------------------------------------------Start of text proposal for TS 38.213---------------------------------------
16	UE procedures for sidelink
< Unchanged parts are omitted >
[bookmark: _Toc29894887][bookmark: _Toc29899186][bookmark: _Toc29899604][bookmark: _Toc29917340]16.5	UE procedure for LTE sidelink transmission
If UE receives in slot n DCI format 3_1 (described in [38.212]) with CRC scrambled by SL-L-CS-RNTI, the UE shall consider the received DCI information as a valid LTE 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, UE procedure for transmitting the PSCCH is as described in [36.213]. The transmission starts no earlier than  for DCI format 3_1, where  is starting time of the downlink slot carrying the corresponding DCI,  is the timing advance value, X is the time offset carried in the DCI, and  is as defined in [38.211].

< Unchanged parts are omitted >
---------------------------------------------End of text proposal for TS 38.213---------------------------------------

Proposal 3: Approve the text proposal to TS 38.213 as above. 

Conclusions
This paper discusses the timing between DCI reception via NR Uu and LTE sidelink transmission and the values of X, which leads to the following proposal:
Proposal 1: For DCI-based activation/deactivation of LTE sidelink via NR Uu, LTE sidelink transmission shall not start earlier than 
· TDL is the starting time of the slot carrying the corresponding DCI, 
· TTA is the timing advance value, 
· Tc is as defined in 38.211,
· X is indicated in the DCI in unit of milliseconds. 
Proposal 2: The agreement on the supported values of X signaled in the DCI is finalized as follows: 
0, 0.5, 0.625, 0.75ms, 1ms, [1.25ms], [1.5ms], 2ms, 2.5ms, 3ms, 4ms, 5ms, 8ms, 10ms, 20 ms. 
Proposal 3: Approve the text proposal to TS 38.213 as above. 

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]References
[bookmark: _Ref23344425][bookmark: _Ref167612671]Chairman notes, RAN1#99, Reno, USA, November 18-22, 2019.
[bookmark: _Ref32417039][bookmark: _GoBack]TS 36.212, Multiplexing and channel coding 
[bookmark: _Ref32417021][bookmark: _Ref32576248]TS 36.213, Physical layer procedures
[bookmark: _Ref32576479]TS 38.213, NR; Physical layer procedures for control
[bookmark: _Ref32576505]TS 38.331, NR; Radio Resource Control (RRC) protocol specification

image1.png
T X T +m X Ty
TpL — 2 XTc




