3GPP TSG RAN WG1 Meeting #101-e	R1-2003497 
E-meeting, May 25 - June 5, 2020

Agenda Item:	7.2.4.4
Source:	Huawei, HiSilicon
Title:	Remaining details of in-device coexistence between LTE and NR sidelinks
Document for:	Discussion and Decision

Introduction
In RAN1#100bis-e, three TPs were considered in a minimally brief email discussion [100b-e-NR-5G_V2X_NRSL-InDevice-Coex-01], and all were identified in the feature lead summary as being necessary to correct errors in specifications. No agreements were made. We propose that all the outstanding TPs need to be adopted before the June TSGs, which should be possible to do in one email thread in RAN1#101-e.
In the following sections we explain why the specifications need these corrections.
Remaining issues for In-device coexistence
Overlapping between multiple signals/channels
In RAN1#99, one issue is considered: multiple channels/signals in one RAT overlap with one channel/signal in other RAT and an agreement is achieved:
Agreements:
1. When NR multiple transmissions (if supported) are overlapped with LTE SL TX/RX and if these NR multiple transmissions have different priorities (which are known in advance to the UE), the highest priority value of NR multiple transmissions is used for comparing that of LTE SL TX/RX and then SL operation with a higher relative priority is performed.
The agreement is not well captured because only two channels/signals overlapping in time are considered in current specification. A more general scenario is that one channel in LTE sidelink is overlapping with multiple channels in NR sidelink.
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Figure 1 multiple channels/signals using NR sidelink overlapping with channel/signal using LTE sidelink
Overlapping issue may be happened in both same numerology and different numerologies between LTE sidelink and NR sidelink. As shown in Figure 1, when the numerology of NR sidelink and LTE sidelink is the same, there exists PSFCH(s) and PSSCH in NR sidelink are overlapping with LTE sidelink. There can also be multiple PSFCHs in NR sidelink overlapping with LTE sidelink. When the numerologies of LTE sidelink and NR sidelink are different, the issue is that multiple channels/signals in NR sidelink are overlapping with one channel/signal in LTE sidelink. The highest priority should be used to compare with LTE sidelink, if priorities of both LTE and NR sidelink transmissions are known to both RATs prior to time of transmission subject to processing time restriction.

Proposal 1: Adopt TP#1 to make specifications clear on how to handle overlapping between multiple signals/channels for in-device coexistence. 
Priority of PSFCH
Another issue is capture the priority of PSFCH in specification. 
Agreements:
· For sidelink synchronization signal/channel (including S-SSB and LTE SLSS/PSBCH) priority for a UE is (pre)-configured per UE 
· The (pre)-configured priority is used in the same way as the priority for other channel/signals w.r.t. prioritization for handling in-device co-existence
· Note: it is understood that the same priority (pre)-configuration is intended for all the related UEs 
· The priority of PSFCH is set as the priority of the corresponding PSSCH.

In RAN1#98b meeting, it is agreed that the priority of PSFCH is set as the priority of the corresponding PSSCH. The agreement is captured in section 16 of 38.213, but not reflect in section 16.2.4.1 of 38.213, which defines the priority rule for overlapping case in in-device coexistence.
Proposal 2: Adopt TP#1 to make specifications clear that, for in-device coexistence purposes, that the priority of PSFCH is set as the priority of the corresponding PSSCH.

Priority of synchronization signal
Following agreement was made in in-device coexistence in RAN1#98bis
Agreements:
· For sidelink synchronization signal/channel (including S-SSB and LTE SLSS/PSBCH) priority for a UE is (pre)-configured per UE 
· The (pre)-configured priority is used in the same way as the priority for other channel/signals w.r.t. prioritization for handling in-device co-existence
· Note: it is understood that the same priority (pre)-configuration is intended for all the related UEs 
· The priority of PSFCH is set as the priority of the corresponding PSSCH.

The agreement refers to assigning a priority to the sidelink synchronization signal to use for comparing prioritization with channels/signals in the other RAT. However, in current specification, the description may be misread to use priority of NR synchronization signal comparing with NR channels/signals. 
Proposal 3: Adopt TP#2 to make specifications clear that the sidelink synchronization signal to use for comparing in-device coexistence prioritization with channels/signals in the other RAT. 

Terminology and processing time issue
Finally, the section should refer to sidelink rather than only the RAT name or the radio access name to avoid uncertainty of applicability of the relevant parts to Uu operation. Another issue which not captured in the specifications is that if packet priorities of both LTE and NR sidelink transmissions are not known to both RATs prior to time of transmission subject to processing time restriction, it is up to UE implementation to manage Tx/Tx or Tx/Rx overlapping.

We provide the Text Proposal 1 and Text Proposal 2, to capture the agreements for section 16.2.4.1 and section 16 of TS 38.213, respectively:
-------------------------------------< Start of text proposal 1 for TS38.213 >-----------------------------------------
[bookmark: _Toc29894882][bookmark: _Toc29899181][bookmark: _Toc29899599][bookmark: _Toc29917335][bookmark: _Toc36498210]16.2.4.1	Simultaneous NR sidelink and E-UTRA sidelink transmission/reception
If a UE 
-	would transmit a first channel/signal using E-UTRA sidelinkradio access and a second channel/signal using NR sidelinkradio access, and
-	a transmission of the first channel/signal would overlap in time with a transmission of the second channel/signal, and
-	the priorities of the two channels/signals are known to the UE  msec prior to the start of the earlier of the two transmissions 
the UE transmits only the channel/signal with the higher priority as determined by the SCI formats scheduling the transmissions or, in case of a S-SS/PSBCH block or a sidelink synchronization signal using E-UTRA sidelinkradio access, as indicated by higher layers. A priority of a PSFCH is same as the priority of a corresponding PSSCH. If a UE 
-	would respectively transmit or receive a first channel/signal using E-UTRA sidelinkradio access and receive or transmit a second channel/signal using NR sidelinkradio access, and
-	a transmission or reception of the first channel/signal would respectively overlap in time with a reception or transmission of the second channel/signal, and
-	the priorities of the two channels/signals are known to the UE  msec prior to the start of the later earlier transmission or reception
the UE transmits or receives only the channel/signal with the higher priority as determined by the SCI formats scheduling the transmissions or, in case of a S-SS/PSBCH block or a sidelink synchronization signal using E-UTRA sidelinkradio access, as indicated by higher layers. A priority of a PSFCH is same as the priority of a corresponding PSSCH. If the priorities of the two channels/signals are not known to the UE  msec prior to the start of the earlier transmission or reception, the UE is not required to consider priority to transmit or receive a channel/signal.
If a UE
-	would transmit multiple channels/signals using NR sidelink and receive or transmit a channel/signal using LTE sidelink, and 
-	a transmission of the NR sidelink would overlap in time with a reception or transmission of the E-UTRA sidelink, and
-	the priorities of all NR and E-UTRA sidelink channels/signals are known to the UE  msec prior to the start of the earliest transmission or reception
[bookmark: OLE_LINK6]Highest priority of multiple channels/signals using NR sidelink is compared with priority of the E-UTRA sidelink, the UE transmits or receives only the sidelink associated to the highest priority of all the channels/signals as determined by the SCI formats scheduling the transmissions/receptions or, in case of a S-SS/PSBCH block or a sidelink synchronization signal using E-UTRA sidelink, as indicated by higher layers. A priority of a PSFCH is same as the priority of a corresponding PSSCH. If the priorities of the channels/signals are not known to the UE  msec prior to the start of the earlier transmission or reception, the UE is not required to consider priority to transmit or receive a channel/signal.
-------------------------------------< End of text proposal 1 for TS38.213 >-----------------------------------------

-------------------------------------< Start of text proposal 2 for TS38.213 >-----------------------------------------
16.1	Synchronization procedures
A UE receives the following SL synchronization signals in order to perform synchronization procedures based on S-SS/PSBCH blocks: SL primary synchronization signals (S-PSS) and SL secondary synchronization signals (S-SSS) [4, TS 38.211]. 
A UE assumes that reception occasions of a physical sidelink broadcast channel (PSBCH), S-PSS, and S-SSS are in consecutive symbols [4, TS 38.211] and form a S-SS/PSBCH block.
For reception of a S-SS/PSBCH block, a UE assumes a frequency location corresponding to the subcarrier with index 66 in the S-SS/PSBCH block [4, TS 38.211], is provided by absoluteFrequencySSB-SL. The UE assumes that a S-PSS symbol, a S-SSS symbol, and a PSBCH symbol have a same transmission power. The UE assumes a same numerology of the S-SS/PSBCH as for a SL BWP of the S-SS/PSBCH block reception, and that a bandwidth of the S-SS/PSBCH is within a bandwidth of the SL BWP. The UE assumes the subcarrier with index 0 in the S-SS/PSBCH block is aligned with a subcarrier with index 0 in the SL BWP.
A UE is provided, by numSSBwithinPeriod-SL, a number  of S-SS/PSBCH blocks in a period of 16 frames. The UE assumes that a transmission of the S-SS/PSBCH blocks in the period is with a periodicity of 16 frames. The UE determines indexes of slots that include S-SS/PSBCH block as +, where
-	index 0 corresponds to a first slot in a frame with SFN satisfying 
-	 is a S-SS/PSBCH block index within the number of S-SS/PSBCH blocks in the period, with 
-	 is a slot offset from a start of the period to the first slot including S-SS/PSBCH block, provided by timeOffsetSSB-SL
-	 is a slot interval between S-SS/PSBCH blocks, provided by timeIntervalSSB-SL 
If a UE would transmit or receive an S-SS/PSBCH block or, for E-UTRA radio access, sidelink synchronization signals,using NR radio access, and the transmission or reception would overlap in time with other transmissions and/or receptions on the sidelink using E-UTRA radio access, the UE transmits or receives the signal/channel with the higher priority.
If a UE would transmit or receive a sidelink synchronization signals using E-UTRA radio access, and the transmission or reception would overlap in time with transmissions and/or receptions on the sidelink using NR radio access, the UE transmits or receives the signal/channel with the higher priority.
-------------------------------------< End of text proposal 2 for TS38.213 >-----------------------------------------

Conclusion
The three TPs considered at RAN1#100bis-e should all be adopted to ensure clear implementation of the agreements relating to in-device coexistence between LTE sidelink and NR sidelink.
Proposal 1: Adopt TP#1 to make specifications clear on how to handle overlapping between multiple signals/channels for in-device coexistence. 
[bookmark: _GoBack]Proposal 2: Adopt TP#1 to make specifications clear that, for in-device coexistence purposes, that the priority of PSFCH is set as the priority of the corresponding PSSCH.
Proposal 3: Adopt TP#2 to make specifications clear that the sidelink synchronization signal to use for comparing in-device coexistence prioritization with channels/signals in the other RAT. 

References
[bookmark: _Ref525656733][bookmark: _Ref520448007][bookmark: OLE_LINK3][bookmark: _Ref513023823][bookmark: _Ref509941210] “Chairman’s Notes RAN1 #96bis final”, Xi’an, China, April, 2019.
“Chairman’s Notes RAN1 #98 final”, Prague CZ, August, 2019.
“Chairman’s Notes RAN1 #99 final”, Reno, USA, November, 2019.
“Chairman’s Notes RAN1 #100b-e final”, E-meeting, April, 2020.
image1.png
LTE
(15KH)

R
(15KH)

Choose the highest priority for
comparison





image2.png




