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Introduction

In this contribution, we will discuss left issues of RRC layer on SLe. Our point of view are presented. 
Discussion
Response LS from SA2

In previous RAN2 meeting, RAN2 make the following agreement on QoS flow to carrier mapping for RRC IDLE/inactive sidelink UE and send the LS to SA2 to check their view on this:
	1. Intersection among QoS flow ids belonging to a SLRB is considered in LCP. RAN2 understand NW/upper layer provides appropriate intersections if the service wants CA/PDCP duplication.


However, according to reply LS from SA2[1], V2X layer cannot ensure enough “intersection” among QoS flows:

	As described above, the V2X layer has no knowledge about PC5 QoS flows mapping to SLRB. The V2X layer can only ensure that the V2X service types associated with different radio frequencies are not classified into the same PC5 QoS flow based on the configuration of the V2X service types to radio frequencies. 


During offline discussion in R2-2311791[2], following three options and pros/cons of each option are discussed to implement the QoS flow to carrier mapping:

-Option1: UE establish multiple SLRBs to avoid different carrier for QoS flow ids in a SLRB

-Option2: Intersection among QoS flow is belonging to a SLRB is considered in LCP

-Option3: No further enhancement.

Both option1 and option2 have specification impact. As we know, SDAP layer performs packet mapping based on QoS flow to SLRB mapping. It determines whether packets of different QoS flows will be mapped to same SLRB. Supposing network configures QoS flow-1 and QoS flow-2 to DRB-1 mapping, then only one DRB should be established for QoS flow-1 and QoS flow-2. In this sense, option1 breaks legacy SDAP principle and allow UE to ignore the network configuration to establish more SLRBs. For example, by adopting option1, if QoS flow-1 and QoS flow-2 has different allowed carriers, UE can setup two SL DRBs to transmit QoS flow-1 and QoS flow-2 separately. Regarding option2, companies have concern on its feasibility since there may be no intersection carrier among QoS flows. Moreover, as mentioned in reply LS of SA2, “intersection” cannot be ensured by upper layer. 

Additionally, during online discussion, per packet LCP handling mechanism is proposed and discussed. In current LCP handling, UE determines the attribute of packet per logical channel, i.e. packets belongs to same logical channel will have same attribute(e.g. HARQ enable/disable attribute, allowed carrier). If the carrier of grant is not the allowed carrier of logical channel, the data of logical channel can not use this grant. Per packet LCP handling needs UE to check the allowed carrier of each packet during LCP procedure, i.e. packets belongs to same logical channel have different allowed carriers. The allowed carrier of packet is subset of the allowed carrier of QoS flow to which the packet belongs. Except LCP impact, we think per packet LCP handling also has large specification impact on segment function of RLC layer, i.e. whether segment function of RLC layer should take packet’s allowed carrier into consideration. For example, if two packets belong to two different QoS flows having different allowed carriers, they should not be multiplexed into one RLC segment.
In conclusion, option1 and per packet handling have large specification impact, and option2 is not feasible when no intersection carrier is present. Considering this is maintenance phase of SLe and corresponding issue/solutions have been discussed several times, we suggest to leave it to UE implementation to implement the QoS flow to carrier mapping. For example, when there is intersection carrier, UE can use option2. When there is no intersection carrier, UE can transmit packets of QoS flow have different allowed carriers on different periods.
It’s up to UE implementation to implement the QoS flow to carrier mapping in RRC IDLE/INACTIVE state. 

Frequency indication in PC5 RRC signaling

There is one FFS issue on Whether the field sl-AbsoluteFrequencyPointA, together with sl-OffsetToCarrier, is sufficient for Rx UE to understand the carrier to add/modify/release from Rx UE perspective.
In current specification, the following information is sent from TX UE to RX UE to indicate carrier for reception:

	SL-CarrierConfig-r18 ::= SEQUENCE {

    sl-Carrier-Id-r18                       SL-CarrierId-r18,

    sl-OffsetToCarrier-r18                  INTEGER (0..2199),

    sl-AbsoluteFrequencyPointA-r18          ARFCN-ValueNR                                                       OPTIONAL  -- Need R

}


As far as we know, the sidelink carrier supported by gNB is indicated in SIB12. Within SIB12, only “sl-AbsoluteFrequencyPointA-r16” is used to indicate the sidelink carrier as shown below:

	SL-FreqConfigCommon-r16 ::=      SEQUENCE {
    sl-SCS-SpecificCarrierList-r16   SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,

    sl-AbsoluteFrequencyPointA-r16   ARFCN-ValueNR,

    sl-AbsoluteFrequencySSB-r16      ARFCN-ValueNR                                                       OPTIONAL, -- Need R

    frequencyShift7p5khzSL-r16       ENUMERATED {true}                                                   OPTIONAL, -- Cond V2X-SL-Shared

    valueN-r16                       INTEGER (-1..1),

    sl-BWP-List-r16                  SEQUENCE (SIZE (1..maxNrofSL-BWPs-r16)) OF SL-BWP-ConfigCommon-r16  OPTIONAL, -- Need R

    sl-SyncPriority-r16              ENUMERATED {gnss, gnbEnb}                                           OPTIONAL, -- Need R

    sl-NbAsSync-r16                  BOOLEAN                                                             OPTIONAL, -- Need R

    sl-SyncConfigList-r16            SL-SyncConfigList-r16                                               OPTIONAL, -- Need R

    ...,

    [[

    absenceOfAnyOtherTechnology-r18  ENUMERATED {true}                                                   OPTIONAL, -- Need R

    sl-FreqSelectionConfig-r18       SL-FreqSelectionConfig-r18                                          OPTIONAL, -- Need R

    sl-SyncTxDisabled-r18            ENUMERATED {true}                                                   OPTIONAL, -- Need R

    sl-EnergyDetectionConfig-r18         CHOICE {

        sl-MaxEnergyDetectionThreshold-r18   INTEGER (-85..-52),

        sl-EnergyDetectionThresholdOffset-r18 INTEGER (-13..20)

    }                                                                                                    OPTIONAL, -- Need R

    ue-toUE-COT-SharingED-Threshold-r18 INTEGER (-85..-52)                                               OPTIONAL, -- Need R

    harq-ACKFeedbackRatioforContentionWindowAdjustmentGC-Option2-r18 INTEGER (10..100)                   OPTIONAL  -- Need R

    ]]

}




From our perspective, “sl-AbsoluteFrequencyPointA-r18” can identify a sidelink frequency uniquely, it is sufficient for RX UE to understand the carrier to add/modify/release, use “sl-Carrier-Id-r18” to identify the sidelink carrier is not necessary. And “OffsetToCarrier” is generally used for UE to determine the location of BWP within SL carrier, in this sense, include “sl-OffsetToCarrier-r18” into “SL-CarrierConfig-r18” is actually not necessary for RX UE to understand the carrier to add/modify/release.
“sl-AbsoluteFrequencyPointA-r18” is enough to indicate a sidelink carrier. “sl-Carrier-Id-r18” and “sl-OffsetToCarrier-r18” are not necessary and should be removed.
RIL[H643]

In current specification, allowed carrier for SL RLC bearer is indicated to MAC layer only when additional RLC channel is added. Therefore, RIL[H643] suggest to add “indicate allowed carriers for the legacy RLC bearer when PDCP duplication is not used”. However, rapper think “the allowed carriers for LCH is only configured for RRC_CONNECTED UE in case the duplication is configured, but has not been applied to the case w/o PDCP duplication, so R2 discussion is needed firstly on whether to apply this to PDCP duplication.”.

From our perspective, sidelink carrier aggregation support two features: packet duplication and packet split. Packet duplication is performed in PDCP layer where one PDCP packet will be duplicated and delivered into two RLC bearers. Packet split is performed in MAC layer where UE can select more than one carriers for one sidelink logical channel, so that the packet of one logical channel can be transmitted via more than one carriers simultaneously.

When packet duplication is not used, network can still configure more than one allowed carriers for legacy logical channel to enable packet split. Therefore, we also think it is reasonable to add “indicate allowed carriers for the legacy RLC bearer when PDCP duplication is not used”.

Suggest to add “allowed carriers for the legacy RLC bearer when PDCP duplication is not used”.

RIL[H646]

During ASN.1 review, one RIL[H646] related to default SLRB is proposed as shown below:
	Besides, for default SLRB configuration via SIB or preconfiguration, the NW does not know the PER of each QoS flow assoicated with the defaullt SLRB. Thus, the UE should decide whether to use PDCP duplication based on the PER of QoS flows associated with default SLRB. In details, PDCP duplication is used for the default SLRB in RRC_ILDE/RRC_INACTIVE/OOC, when the lowest PRE of all Qos flow associated with SLRB is below the PER threshold configured by NW; otherwise, the PDCP duplication is not used for the default SLRB in RRC_ILDE/RRC_INACTIVE/OOC.


As shown below, regarding V2X services, NW may obtain sidelink transmission information from Application function (AF, e.g. V2X application function) to determine the SL configuration in SIB12/preconfiguration. 
	23.502:
The AF request sent to the NEF contains the information as below:
1)- Service Description.
Service Description is the information to identify a service the Service Parameters are applied to. The Service Description in the AF request can be represented by the combination of DNN and S-NSSAI, an AF-Service-Identifier or an External Application Identifier.
2) Service Parameters.
Service Parameters are the service specific information which needs to be provisioned in the Network and delivered to the UE in order to support the service identified by the Service Description.
29.522:
- service parameters for at least one of the following:
1) V2X service parameters via:
a) configuration parameters for V2X communications over PC5 within the "paramOverPc5" attribute; and
b) configuration parameters for V2X communications over Uu within the "paramOverUu" attribute;


Additionally, we think default SLRB is best-effort transmission which does not need PDCP duplication to improve reliability. And if a QoS profile with PER lower than the duplication threshold is configured, corresponding QoS profile should be associated to dedicated SLRB configuration.

Do not adopt PER-based duplication for default SLRB.

RIL[X020]

According to current specification, TX UE can configure reception carrier add/modify/release list to RX UE. Therefore, RIL[X020] propose to add another bullet to trigger SUI transmission if sidelink carrier(s) is changed upon carrier list is included within PC5 RRC message.

From our view, SUI is used to report interested TX carrier per destination layer2 ID. The interested TX carrier list is determined according to upper layer request, not decided by AS layer. And carrier list in PC5 RRC signaling is the carrier selected by AS layer for data transmission. In current specification, it is clarified that the carrier list in PC5 RRC message is subset of interested carrier list received from upper layer, as shown in following. The change of carrier list in PC5 RRC signaling does not mean the change of interested TX carrier list. Therefore corresponding SUI report initiation is not needed.
	1>
set the entry included in the sl-CarrierToAddModList corresponding to the sidelink carrier, taking into account of at least carrier(s) mapped to the sidelink QoS flow(s) configured by the upper layer, carriers configured in sl-ConfigDedicatedNR, SIB12 or SidelinkPreconfigNR, and carrier(s) supported by both UEs;


SUI report due to change of carrier list in PC5 RRC message is not needed.
RIL[H645]

As far as we know, when duplication is enabled, duplicated sidelink packets should be transmitted via different sidelink carriers. Therefore, at least two carriers are needed for packet duplication.

During ASN.1 review, RIL[H645] propose that “For SLRB configuration via SIB or preconfiguration. The NW does not know the carrier of each QoS flow associated with the SLRB. Thus, it may happen that the carrier subset of all QoS flows associated with SLRB is one carrier. Which means the PDCP duplication can not be used in such case. Therefore, if PDCP duplication is configured in such case (i.e. two RLC bearer configurations are associated with one PDCP configuration), the UE shall ignore the PDCP duplication configuration, and apply legacy RLC bearer configuration to establish RLC bearer.”

Similar with QoS flow to carrier mapping issue discussed in clause 2.1, we think it can be left to network implementation to ensure more than one carriers are configured for SLRB enabling duplication for RRC IDLE or INACIVE state UE. For example, as we discussed in clause 2.3, via AF-5GC interface, AF can indicate the QoS requirement(e.g. PER value) of service to 5GC, and network can configure more than one carriers for this service to V2X layer of UE via UE policy configuration, and then V2X layer will pass these carriers to lower layer for data transmission.

For SL RB configuration enabling PDCP duplication in SIB12/pre-configuration, it can be left to network implementation to ensure more than one carriers can be used for this SLRB.

Conclusion
In this contribution, we have following proposals:

It’s up to UE implementation to implement the QoS flow to carrier mapping in RRC IDLE/INACTIVE state. 

“sl-AbsoluteFrequencyPointA-r18” is enough to indicate a sidelink carrier. “sl-Carrier-Id-r18” and “sl-OffsetToCarrier-r18” are not necessary and should be removed.
Suggest to add “allowed carriers for the legacy RLC bearer when PDCP duplication is not used”.

Do not adopt PER-based duplication for default SLRB.

SUI report due to change of carrier list in PC5 RRC message is not needed.
For SL RB configuration enabling PDCP duplication in SIB12/pre-configuration, it can be left to network implementation to ensure more than one carriers can be used for this SLRB.
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