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[bookmark: _Ref466049030][bookmark: _Ref458784108][bookmark: _Ref458381469]Introduction
Three types of MR-DC scenarios are described in [1] as Figure 1 below. 
In scenario (a), a UE's V2X communication in LTE SL and NR SL is controlled/configured by Uu while the UE is configured with NE-DC;
In scenario (b), a UE's V2X communication in LTE SL and NR SL is controlled/configured by Uu while the UE is configured in NGEN-DC;
In scenario (c), a UE's V2X communication in LTE SL and NR SL is controlled/configured by Uu while the UE is configured in EN-DC. 
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(a) NE-DC               (b) NGEN-DC              (c) EN-DC
[bookmark: _Ref4254051]Figure 1: MR-DC scenarios in NR V2X     
In this contribution, we further discuss left issues in MR-DC scenarios of NR V2X SL communication.
[bookmark: _Ref489281230]Discussion
Regarding the configuration provisioning in the MR-DC scenario, it was agreed in RAN2#105 meeting that SN is not allowed to control/configure SL resources in MRDC. In other word, SL resource configuration is always provided by MN. In addition, RAN1 has agreed on the support for cross RAT scheduling with certain limitations. 
	RAN2#105 Agreements:
1-11: SN is not allowed to control/configure SL resources in MRDC.
RAN1#ah-1901 Agreements:
· LTE Uu to schedule NR sidelink mode 1 is supported: 
· The support is done based on type 1 configured grant with configuration restricted to time/frequency resources & periodicity, with the condition that no additional function/procedure is to be introduced for LTE Uu
· Both DCI based scheduling and type 2 configured grant scheduling are not supported for scheduling NR sidelink mode 1
RAN1#96 Agreements:
· Scheduling by gNB using RRC for LTE sidelink scheduled mode is supported from RAN1 perspective under the premise that there is sufficient time for coordination between the NR and LTE modules. No DCI to activate/release
· RRC message delivers the SPS grant configuration and releases the SPS configuration. 
· Support of this scheduling mode is subject to UE capability (may or may not have capability for both LTE & NR)
· Note: some specification LTE change is needed to support the reception of a grant through RRC
· RRC message contains mode 3 grant content and timing
· Up to the Editor to capture it as mode 3 or new LTE sidelink mode
· No intention to have additional NR & LTE specification change (other than those described above) for this function in Rel-16
· RAN1 studied the feasibility of SPS scheduling by gNB for LTE sidelink with DCI activation/release, but there is no consensus to support it


[bookmark: _Toc536628493][bookmark: _Toc536629205][bookmark: _Toc993217][bookmark: _Toc1060550][bookmark: _Toc1074494][bookmark: _Ref4260817]The sidelink configurations could always be provided by MN no matter MR-DC is activated or not. In case MR-DC is activated, cross RAT sidelink configuration has limited options. 

Since cross RAT sidelink configuration has limited options, when MR-DC is activated and/or the MN changes, UE may want to switch the RAT or accepts limited SL configuration for on-going services. For instance, assuming UE is running sensor sharing using NR SL mode-1, it enters EN-DC scenario at some time point where eNB is the MN and can only provide limited NR SL configuration. In this case, UE may either switch to LTE SL for sensor sharing, if applicable, or accept limited NR SL configuration. In either case, degradation of service continuity and QoS performance can be foreseen. 
[bookmark: _Ref4260826]Performance of on-going services may suffer if UE entering MR-DC scenario switches RAT or be cross RAT configured with limited options.  

On the other hand, even giving that the configurations always come from MN, the SL transmission could be scheduled by SN if the RAT used by SL is the same as that of SN. This is in line with the principle of Uu DC where MN provides the RRC configurations while transmission in each node is scheduled by the corresponding node. By this mode 1/3 scheduling (via. PDCCH) can be enabled in DC scenario and the UE does not have to switch SL transmission mode when (de-)activates DC over Uu. 
[bookmark: _Toc536628502][bookmark: _Toc993223][bookmark: _Toc993295][bookmark: _Toc1060547][bookmark: _Toc1074498][bookmark: _Ref4260837][bookmark: _Ref4260839]In MR-DC scenarios, NR mode-1 and LTE mode-3 scheduling (via. PDCCH) is performed by the node, either MN or SN, using the same RAT. 

A UE may not be able to perform SL transmissions when DC is activated for UL, due to e.g. limited number of UE Tx chains. In this case prioritization rules may need to be defined to determine how SL transmissions and UL transmissions over MN and SN should be handled. UL/SL prioritization rules introduced in LTE Rel.14 could be used as the baseline. 
[bookmark: _Toc536452092][bookmark: _Toc536628495][bookmark: _Toc536629207][bookmark: _Toc993219][bookmark: _Toc1060552][bookmark: _Toc1074496][bookmark: _Ref4260845][bookmark: _Ref4260847]A UE may not be able to perform SL transmissions and UL transmissions over multiple UL tags simultaneously due to e.g. limited number of UE Tx chains. 
[bookmark: _Toc536452096][bookmark: _Toc536452560][bookmark: _Toc536452706][bookmark: _Toc536452802][bookmark: _Toc536628500][bookmark: _Toc993224][bookmark: _Toc993296][bookmark: _Toc1060548][bookmark: _Toc1074499][bookmark: _Ref4260852][bookmark: _Ref4260855]Prioritization rules may need to be defined to handle simultaneous SL transmissions and UL transmissions over MN and SN. 
[bookmark: _Toc524960190][bookmark: _Toc525218155]
Nevertheless, even if prioritization rules may need to be specified to tackle the above issue, in our understanding, it is important if some degree of coordination is enabled between the MN and the SN. That is because the MN and SN may use separate scheduling strategies, and it should be minimized the probability of collisions between UL/SL scheduling decisions from the MN and UL/SL scheduling decision from the SN. Even if prioritization rule and power split rule might need to be specified to ensure proper DC behaviour, it is important that the probability of discarding packets due to such rules is minimized. To achieve that RAN2 and RAN3 work might be needed. For example, the MN could inform the SN (or viceversa) about the SL resources which the MN (or the SN) intends to provide to the UE. In this way, the SN (or the MN) can make sure to do not allocate those resources for UL transmissions. We note that in legacy NR such level of coordination between MN and SN is already present for UL [2].
[bookmark: _Toc993225][bookmark: _Toc993297][bookmark: _Toc1060549][bookmark: _Toc1074500][bookmark: _Ref4260857][bookmark: _Ref4260860]RAN2/RAN3 considers exchanging of SL resource allocation between MN and SN to minimize probability of collisions between UL/SL scheduling decisions at MN and SN. 
[bookmark: _Toc458380516][bookmark: _Toc458380524][bookmark: _GoBack]Conclusion
[bookmark: _In-sequence_SDU_delivery][bookmark: _Hlk1060564]In section 2 we made the following observations:
Observation 1	The sidelink configurations could always be provided by MN no matter MR-DC is activated or not. In case MR-DC is activated, cross RAT sidelink configuration has limited options.
Observation 2	Performance of on-going services may suffer if UE entering MR-DC scenario switches RAT or be cross RAT configured with limited options.
Observation 3	A UE may not be able to perform SL transmissions and UL transmissions over multiple UL tags simultaneously due to e.g. limited number of UE Tx chains.
Based on the discussion in section 2 we propose the following:
Proposal 1	In MR-DC scenarios, NR mode-1 and LTE mode-3 scheduling (via. PDCCH) is performed by the node, either MN or SN, using the same RAT.
Proposal 2	Prioritization rules may need to be defined to handle simultaneous SL transmissions and UL transmissions over MN and SN.
Proposal 3	RAN2/RAN3 considers exchanging of SL resource allocation between MN and SN to minimize probability of collisions between UL/SL scheduling decisions at MN and SN.
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