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1 Introduction

In the RAN2#103bis meeting, the following agreement was reached:

Agreements

1: 
RAN2 to study and prioritize the Uu control/configuration of NR SL and LTE SL in SA scenarios, i.e. gNB and ng-eNB, as proposed in Figure 1 and 2 (FFS on the support of mode1 for the cross-RAT control).

2:
Capture the figure 3 and 4 into TR but will be deprioritized compared to SA scenarios. 

In this contribution, we discuss the target scenario and use cases.
2 Discussion
2.1 SN configuration
Based on the agreement from RAN2#103bis, the following two scenarios are deprioritized [2].
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Figure 1 Dual-connectivity scenario for NR-V2X
One left issue here is whether the down-prioritization means that:
· Either the NR-V2X cannot be supported if the UE is configured with DC scenario (not limited to the MR-DC above in Figure 1, but also applicable to eLTE-eLTE DC and NR-NR DC);

· Or the NR-V2X can only be controlled by MN node, but not controlled by SN node;

In other words, it is necessary to analyse the gap between 1) NR-V2X controlled by stand-alone ng-eNB/gNB, and 2) the NR-V2X controlled by ng-eNB/gNB as MN, with SN configured but not for sidelink configuration / control. The said 2) is illustrated by scenario-A below.
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Figure 2 Scenarios for sidelink control (A: Sidelink under MN and DC is configured, 
B: Sidelink under SN only, C: Sideink under both MN and SN)

Apparently, scenario-A enables more applicable scenarios for NR-V2X. Considering that option-3 is finished in early-drop of R15, option-4/7 and NR-NR DC (synchronous case) is to be finished in late-drop of R15, NR-V2X as a R16 item should be able to take the benefit of these architectures. In other words, it allows the operator to decouple the Uu-architecture selection (whether to use DC or not) and the SL-support selection (whether to support NR-V2X or not).
Observation 1 Scenario-A (SL configuration/control by MN only (not by SN), with SN being configured for Uu only) helps to decouple the Uu-architecture selection (whether to use DC or not) and the SL-support selection (whether to support NR-V2X or not).

Then the question is what is the impact if one would like to support scenario-A, which can be at least divided into two aspects, one is capability restriction and the other is power split.

Proposal 1 RAN2 includes the DC scenario where both MN and SN are configured for Uu link but the sidelink is controlled/configured by MN only into the study.

2.1.1 Capability Restriction

If one looks back into LTE-V2X, the UE capability is only defined for non-DC scenario.

BandCombinationParameters-v1430 ::= SEQUENCE {


bandParameterList-v1430


SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF




BandParameters-v1430

OPTIONAL,


v2x-SupportedTxBandCombListPerBC-r14


BIT STRING (SIZE (1.. maxBandComb-r13))

OPTIONAL,


v2x-SupportedRxBandCombListPerBC-r14


BIT STRING (SIZE (1.. maxBandComb-r13))

OPTIONAL
}

v2x-SupportedTxBandCombListPerBC, v2x-SupportedRxBandCombListPerBC

Indicates, for a particular band combination of EUTRA, the supported band combination list among v2x-SupportedBandCombinationList on which the UE supports simultaneous transmission or reception of EUTRA and V2X sidelink communication respectively. The first bit refers to the first entry of v2x-SupportedBandCombinationList, with value 1 indicating V2X sidelink transmission/reception is supported.
So the LTE capability definition is only to handle the capability coordination between Uu link of MN and SL link controlled by MN, but cannot handle the capability coordination between Uu link of SN (for LTE-LTE DC) and SL link controlled by MN. Furthermore, in RAN2#103, for EN-DC, the following agreement was reached
=>
Add a single bit to indicate that UE supports V2X according to the LTE band combination independent of the configuration of EN-DC.
=>
RAN2 has the intention to support V2X in combination with EN-DC configuration considering also the NR band combination. Further discussion is required to conclude how the capability signalling can be defined. 

The statement above especially indicate that a single V2X-bit is not able the handle the capability coordination between sidelink and NR band combination (i.e., for SN in case of EN-DC).
Observation 2 The current capability definition cannot handle the capability coordination between Uu link of SN (for LTE-LTE DC) and SL link controlled by MN.
Observation 3 RAN2 has agreed to further discuss the capability coordination issue (between Uu link of SN and SL link controlled by MN) at least for option-3.

Therefore, if RAN2 would like to support NR-V2X in DC architecture (however controlled by MN only), one stage-3 issue to solve is to define sidelink capability, considering the coordination with Uu link of SN. In other words, the capability for MN-configured/controlled sidelink may be different depending on the SN Uu-link capability.
Proposal 2 If RAN2 agrees to study the said DC scenario, RAN2 later in stage-3 needs to define sidelink capability taking into account of coordination with Uu link capability for SN.
2.1.2 TX Power Split
As agreed at RAN2#103bis, the power split between UL and SL are as follows:
Go towards R2-1815562.
In more details, TS 36.213 has defined the power allocation order in a way that, 
· For SL overlapping with UL, the power is firstly allocated to SL with priority higher than a threshold, then to UL, and finally to SL with priority lower than a threshold. 
· For SL overlapping with SL, the power should be allocated to highest priority transmission first.

In sidelink transmission mode 3 or 4, if a UE's sidelink transmission has SCI whose "Priority" field is set to a value smaller than the high layer parameter thresSL-TxPrioritization, and if the UE's sidelink transmission in a subframe overlaps in time with its uplink transmission(s) occurring on serving cell(s) where the sidelink transmission does not occur, the UE shall adjust the uplink transmission power such that its total transmission power does not exceed [image: image4.wmf]CMAX

P

defined in [6] on any overlapped portion. In this case, calculation of the adjustment to the uplink transmission power is not specified. 
In sidelink transmission mode 3 or 4, if a UE's sidelink transmission has SCI whose "Priority" field is set to a value greater than or equal to the high layer parameter thresSL-TxPrioritization, and if the UE's sidelink transmission in a subframe overlaps in time with its uplink transmission(s) occurring on serving cell(s) where the sidelink transmission does not occur, the UE shall adjust the sidelink transmission power such that its total transmission power does not exceed [image: image5.wmf]CMAX
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defined in [6] on any overlapped portion. In this case, calculation of the adjustment to the sidelink transmission power is not specified.

In sidelink transmission mode 3 or 4, if a UE's sidelink transmission on a carrier overlaps in time with sidelink transmission on other carrier(s) and its total transmission power exceeds [image: image6.wmf]CMAX

P

defined in [6], the UE shall adjust the transmission power of the sidelink transmission which has SCI whose "Priority" field is set to the largest value among all the “Priority” values of the overlapped sidelink transmissions such that its total transmission power does not exceed [image: image7.wmf]CMAX

P

defined in [6]. In this case, calculation of the adjustment to the sidelink transmission power is not specified. If the transmission power still exceeds [image: image8.wmf]CMAX
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 defined in [6] after this power adjustment, the UE shall drop the sidelink transmission with the largest “Priority” field in its SCI and repeat this procedure over the non-dropped carriers. It is not specified which sidelink transmission the UE adjusts when sidelink transmissions overlapping in time on two or more carriers have the same value for the “Priority” field.
However, one has not considered the power split in case both sidelink (controlled by MN) and SN is configured, i.e., the above UL only considers the UL for MN Uu link.
Observation 4 LTE power split mechanism cannot handle the case that both sidelink (controlled by MN) and SN is configured.
This issue would further rely on the current power control mechanism defined for EN-DC and NR-NR DC in RAN1, which is limited to Uu interface till now. 
· For EN-DC:

If a UE is configured with a MCG using E-UTRA radio access and with a SCG using NR radio access, the UE is configured a maximum power [image: image9.wmf]LTE
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 for transmissions on the MCG by higher layer parameter p-MaxEUTRA and a maximum power [image: image10.wmf]NR
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 for transmissions in frequency range 1 on the SCG by higher layer parameter p-NR. The UE determines a transmission power for the MCG as described in [13, TS 36.213] using [image: image11.wmf]LTE
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 as the maximum transmission power. The UE determines transmission power for the SCG in frequency range 1 as described Subclauses 7.1 through 7.5 using [image: image12.wmf]NR
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 as the maximum transmission power for [image: image13.wmf]NR
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· For NR-NR DC

If a UE is configured with a MCG using NR radio access in frequency range 1 or in frequency range 2 and with a SCG using NR radio access in frequency range 2 or in frequency range 1, respectively, the UE performs transmission power control independently per cell group as described in Subclauses 7.1 through 7.5.
Various factors have to be considered in this issue, i.e., whether there is coordination between the LTE module and NR module, and different power modeling for FR1 and FR2. All of this are purely RAN1 scope.
Proposal 3 If RAN2 agrees to study the said DC scenario, RAN2 needs to send LS to RAN1 to trigger RAN1 study on power split mechanism for DC scenario.
2.2 EPC support
Another left issue is EPC support for NR sidelink, for which two scenarios can be considered:
· eNB connected EPC;

· ng-eNB connected to 5GC;

where the former one is a key component for option-3, i.e., EN-DC as the very first step of NSA-type 5G system.

Observation 5 LTE Uu control of NR sidelink based on eNB connected to EPC is important for the support of sidelink in EN-DC scenario.
Comparing the two scenarios above, the only difference is on the RAN-CN interface. In other words, if any solution is specified for the latter case for ng-eNB, the mechanism used in Uu interface can be fully reused, the concern is just whether the RAN-CN interface can support it.

Observation 6 If any solution is specified for Uu interface of ng-eNB (connected to 5GC), that is applicable to Uu interface eNB (connected to EPC) as well.

For RAN-CN interface, the key IE for sidelink operation is the authorization IE, for which now is limited to LTE-V2X operation. In latest SA2#129, the following solution candidate is agreed [3]:

6.X.2.2
Authorisation for sending V2X message over PC5 using NR RAT

The MME currently provides a "V2X services authorised" indication within the S1-AP Initial Context Setup Request indicating that the UE is authorised for V2X communication over PC5 (as Vehicle UE, Pedestrian UE or both).

An additional indication is needed to indicate to the RAN that the UE is authorised to for "eV2X communication over PC5". The RAN node uses this information to perform resource managements for V2X communication over NR/LTE PC5 in network scheduled mode.

The MME also requires to include the allowed AMBR for PC5 transmission (UE-PC5-AMBR) that is used by the RAN node in network scheduled mode. It is proposed to use the same parameter for managing resources to allow the RAN node to determine the maximum allowed AMBR for both NR and LTE transmissions over PC5.

I.e., the issue in S1AP interface supporting NR-SL has aleady been taken into account by SA2.

Observation 7 SA2 has already provided solution candidate on S1AP interface enhancemnt for NR-SL support.

Therefore, we do not see difference between EPC and 5GC in terms of NR SL support.
Proposal 4 RAN2 include LTE Uu control of NR SL based on eNB to EPC into the study.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
Scenario-A (SL configuration/control by MN only (not by SN), with SN being configured for Uu only) helps to decouple the Uu-architecture selection (whether to use DC or not) and the SL-support selection (whether to support NR-V2X or not).
Observation 2
The current capability definition cannot handle the capability coordination between Uu link of SN (for LTE-LTE DC) and SL link controlled by MN.
Observation 3
RAN2 has agreed to further discuss the capability coordination issue (between Uu link of SN and SL link controlled by MN) at least for option-3.
Observation 4
LTE power split mechanism cannot handle the case that both sidelink (controlled by MN) and SN is configured.
Observation 5
LTE Uu control of NR sidelink based on eNB connected to EPC is important for the support of sidelink in EN-DC scenario.
Observation 6
If any solution is specified for Uu interface of ng-eNB (connected to 5GC), that is applicable to Uu interface eNB (connected to EPC) as well.
Observation 7
SA2 has already provided solution candidate on S1AP interface enhancemnt for NR-SL support.


Based on the observations, we propose:
Proposal 1
RAN2 includes the DC scenario where both MN and SN are configured for Uu link but the sidelink is controlled/configured by MN only into the study.
Proposal 2
If RAN2 agrees to study the said DC scenario, RAN2 later in stage-3 needs to define sidelink capability taking into account of coordination with Uu link capability for SN.
Proposal 3
If RAN2 agrees to study the said DC scenario, RAN2 needs to send LS to RAN1 to trigger RAN1 study on power split mechanism for DC scenario.
Proposal 4
RAN2 include LTE Uu control of NR SL based on eNB to EPC into the study.
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