[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 #102-e					           R1- 2005744
e-Meeting, August 17th – 28th, 2020
______________________________________________________________________ Agenda item: 7.2.4.4
Source: LG Electronics
Title: Discussion on essential corrections in in-device coexistence
Document for: Discussion and decision
1. Introduction
According to TS38.213, if packet priorities of both LTE and NR sidelinks are known to both RATs prior to time of transmission/reception subject to processing time restrictions, the UE can determine whether LTE sidelink or NR sidelink is prioritized for the collision case of TX/TX and TX/RX. Meanwhile, the exact processing time restriction is not yet specified in the latest version of TS38.213. 
In this contribution, we propose the processing time restriction to use packet priorities of both LTE and NR sidelinks to handle the in-device coexistence between LTE and NR sidelinks. 

2. Discussion 
In Rel-16 NR sidelink, it is supported that NR Uu link controls LTE sidelink. In this case, DCI format 3_1 is used to activate or release LTE sidelink SPS. Considering that it is necessary that NR modem and LTE modem exchange some information, the new parameter X is introduced to express the required time duration for inter-modem coordination. The minimum value of X is reported to gNB via UE capability as follows:
TS38.331 6.3.3:
	BandSidelinkEUTRA-r16 ::=               SEQUENCE {
    freqBandSidelinkEUTRA-r16               FreqBandIndicatorEUTRA,
    -- R1 15-7: Transmitting LTE sidelink mode 3 scheduled by NR Uu
    gnb-ScheduledMode3SidelinkEUTRA-r16     SEQUENCE {
        gnb-ScheduledMode3DelaySidelinkEUTRA-r16 ENUMERATED {ms0, ms0dot25, ms0dot5, ms0dot625, ms0dot75, ms1, 
                                                             ms1dot25, ms1dot5, ms1dot75, ms2, ms2dot5, ms3, ms4, 
                                                             ms5, ms6, ms8, ms10, ms20}
    }                                                                                                                   OPTIONAL,
    -- R1 15-9: Transmitting LTE sidelink mode 4 configured by NR Uu
    gnb-ScheduledMode4SidelinkEUTRA-r16     ENUMERATED {supported}                                                      OPTIONAL
}


According to the UE capability signalling, the maximum time duration for inter-modem coordination is 20ms. For instance, the UE reports 20ms for the minimum value of X, then the network can ensure that the minimum time difference between DCI reception timing and the first LTE sidelink transmission timing is larger than 20+4ms (4ms could include DCI processing time and PSCCH/PSSCH preparation time). 
Observation: For cross-RAT scheduling, the maximum time for inter-modem coordination is 20msec. 
For the in-device coexistence between LTE and NR sidelinks, the LTE modem would need to know the packet priority of NR sidelink. Similarly, the NR modem needs to know the packet priority of LTE sidelink. It also requires inter-modem coordination as in cross-RAT scheduling. In that point of view, the inter-modem coordination time used in cross-RAT scheduling could be taken into account to determine the processing time restriction to use packet priorities of both LTE and NR sidelinks to handle the in-device coexistence between LTE and NR sidelinks. 
[bookmark: _GoBack]Considering that the maximum value of the inter-modem coordination time is 20msec, it would be feasible that all the UEs know the priorities of NR SL channel and LTE SL channel 20 msec prior to the start of the earlier of the two transmissions or prior to the start of the earlier transmission or reception. Depending on the UE capability, the processing time restriction could be further relaxed compared to 20msec. In other words, depending on the UE capability, the processing time restriction of smaller than 20msec may or may not be sufficient for a UE to know both packet priorities. In this stage, we propose that the value of the processing time restriction T for in-device coexistence is fixed to at least 20msec. 
Proposal 1: For Tx/Tx overlap, if packet priorities of both LTE and NR sidelinks are known to the UE 20 msec prior to the start of the earlier transmissions, 
· Packet priorities of both LTE and NR sidelinks are used to determine which packet is transmitted.

Proposal 2: For Tx/Rx overlap, if packet priorities of both LTE and NR sidelinks are known to the UE 20 msec prior to the start of the earlier transmission or reception, 
· Packet priorities of both LTE and NR sidelinks are used to determine which packet is transmitted/received.

3. Conclusion
Observation: For cross-RAT scheduling, the maximum time for inter-modem coordination is 20msec. 
Proposal 1: For Tx/Tx overlap, if packet priorities of both LTE and NR sidelinks are known to the UE 20 msec prior to the start of the earlier transmissions, 
· Packet priorities of both LTE and NR sidelinks are used to determine which packet is transmitted.

Proposal 2: For Tx/Rx overlap, if packet priorities of both LTE and NR sidelinks are known to the UE 20 msec prior to the start of the earlier transmission or reception, 
· Packet priorities of both LTE and NR sidelinks are used to determine which packet is transmitted/received.
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