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Introduction
In RAN1#101-e, three TPs were discussed which aimed to complete the specification according to the corresponding agreements. While one essential TP was not captured yet. In this contribution, we demonstrate the necessity to capture the related agreements and the consequences if the agreement is not captured.
Remaining issues for overlapping between multiple signals/channels
Necessity for reflecting the agreement in the specification
In RAN1#99, following 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.
Scenarios for the agreement
The agreements emphasize the scenarios when multiple channels/signals in NR sidelink overlap with one channel/signal in LTE sidelink. This overlapping issue will happen in both same numerology and different numerologies between LTE sidelink and NR sidelink. As shown in Figure 1, when the numerologies of LTE sidelink and NR sidelink are different, there are multiple channels/signals in NR sidelink from subsequent slots overlapping with one channel/signal in an LTE sidelink subframe. According to the agreements, the highest priority (lowest P value in Figure 1) of NR sidelink is 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.
    [image: ] 
Figure 1 Multiple channels/signals using NR sidelink overlapping with channel/signal using LTE sidelink

Consequences of not capturing the agreement
Due to the current specification only capturing overlapping between single channel/signal in LTE sidelink and single channel/signal in NR sidelink, the UE behavior is ambiguous for the scenario in Figure 1. According to the above Figure 1, the desired result according to the agreements and the possible result according to the current specification by pair-wise comparing between two SLs are shown in figure 2(a) and figure 2(b), respectively. 
[image: ]
Figure 2 Result comparisons according to the agreement and current specification
As shown in Figure 2, if the UE follows the current specification, then the figure 2b result will occur, while if the UE follows the agreement, then the result like figure 2a will occur. In Figure 2b, the first three NR slots will be dropped and the last NR slot will be transmitted. This result required by the specification in Figure 2b is very different from the result of Figure 2a which is required by the agreement. The packets would be incorrectly dropped for NR-V2X if the behavior of Figure 2b is used. This is harmful to system performance and not according to agreements. The meaning of the agreements is that behavior 1 is the right one, while the behavior 2 is wrong. But if the RAN1 agreement is left un-captured, only behavior 2 will be implemented. It is not sufficient to allow both outcomes and assume the “smart” UE will obey the agreement, since RAN1 agreements will neither be obeyed by other RAN WGs (particularly RAN4 and RAN5), nor used in UEs if they have not been captured in the specifications.
This situation is completely different from a specification case where a gNB is assumed not to mis-configure a system. First, a lot of those cases are ruled out by specification wording of “UE may assume” or “UE does not expect”, etc., whilst nothing is ruled out here. In Uu link a gNB is assumed not to mis-configure a system, and it is commonly understood to be implicitly prevented because to do so would cause a UE to malfunction or to have some inability to operate. The gNB cannot take that risk, because the system would not work. The difference in the case in question is that the specification allows the UE either prioritization method, and because this is not visible to another UE in the network, it is not predictable which will be chosen: the opposite of anything that applies to a gNB. However, the RAN1 agreement allows only one of the possible outcomes, and the other is incorrect according to agreements. Therefore, the specification for sidelink, due to being UE-oriented whereas the Uu specifications are gNB-oriented, does not prevent the incorrect outcome.
In Rel-15, overlapping handling covers many cases, such as PUCCH and PUSCH overlapping, PHR report, overlapping in carrier aggregation scenario etc. Consider PHR report for EN-DC (TS 38.213, section 7.7) as an example. There are two cases in the specification, the first case is same SCS for NR and LTE, and the second case is different SCSs for NR and LTE. The rule for the first case is clearly defined that PHR of the first overlapping slot is reported to LTE. The rule for the second case is also clearly defined that PHR of the first fully overlapping slot among multiple NR slots which are overlapping with LTE subframe, is reported to LTE. Therefore, it is already understood in RAN1 that it is necessary to define rules for multiple overlapping.
In summary, specifications need to prevent unexpected behaviors in UEs particularly on the sidelink where a controlling gNB is not necessarily present, and must not fail to capture (and thus revert) the agreements.
Text proposal to capture the agreement
According to the discussion above, we give the following proposal:
Proposal 1: Adopt the TP to TS 38.213 to complete the specification on how to handle overlapping between multiple signals/channels for in-device coexistence. 


-------------------------------------< Start of text proposal for TS38.213 >-----------------------------------------
[bookmark: _Toc29894882][bookmark: _Toc29899181][bookmark: _Toc29899599][bookmark: _Toc29917335][bookmark: _Toc36498210][bookmark: _Toc45699238]16.2.4.1	Simultaneous NR and E-UTRA transmission/reception
If a UE 
-	would transmit a first channel/signal using E-UTRA radio access and a second channel(s)/signal(s) using NR radio access, and
-	a transmission of the first channel/signal would overlap in time with a transmission of the second channel(s)/signal(s), and
-	the priorities of the two first and second channels/signals are known to the UE  msec prior to the start of the earliestr of the two transmissions 
the UE transmits only the channel(s)/signal(s) of either RAT with the highestr 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 radio access, as indicated by higher layers or, in case of PSFCH, equal to the priority of the corresponding PSSCH. 
If a UE 
-	would respectively transmit or receive a first channel(s)/signal(s) using E-UTRA radio access and receive or transmit a second channel/signal using NR radio access, and
-	a transmission or reception of the first channel(s)/signal(s) would respectively overlap in time with a reception or transmission of the second channel/signal, and
-	the priorities of the two first and second channels/signals are known to the UE  msec prior to the start of the earliestr transmission or reception
the UE transmits or receives only the channel(s)/signal(s) with the highestr 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 radio access, as indicated by higher layers or, in case of PSFCH, equal to the priority of the corresponding PSSCH.
-------------------------------------< End of text proposal for TS38.213 >-----------------------------------------

Conclusion
The TP to resolve specification ambiguity on the implementation of agreements relating to overlapping multiple signals/channels of LTE and NR sidelink should be adopted to ensure that the case permitted by RAN1 agreements is the only one the UE can choose.
Proposal 1: Adopt the TP to TS 38.213 to complete the specification on how to handle overlapping between multiple signals/channels for in-device coexistence. 
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