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1 Introduction
As per the agreements reached in RAN2 #106 meeting [1], there are an FFS on when a RRC_CONNECTED UE reports QoS information to the NW, an FFS on when the UE establishes/reconfigures the SLRB and an FFS on how to describe each PC5 QoS profile in the SIB.
Agreements on NR SL QoS and SLRB configurations: 

1: 
Stick to SI phase conclusion that SLRB configurations should be NW-configured and/or pre-configured for NR SL.

2:
For an RRC_CONNECTED UE, for transmission of a new PC5 QoS flow, it may report the QoS information of the PC5 QoS flow via RRC dedicated signalling to the gNB/ng-eNB. FFS on the exact timing about when UE initiates.
3:
For an RRC_CONNECTED UE, the gNB/ng-eNB may provide SLRB configurations and configure the mapping of PC5 QoS flow to SLRB via RRC dedicated signalling, based on the QoS information reported by the UE. The UE can establishes/reconfigures the SLRB only after receiving the SLRB configuration. FFS when the UE establishes/reconfigures the SLRB.
4:
FFS what the reported QoS information is (e.g. PFI, PC5 QoS profile, etc.) and what is used to realize the PC5 QoS flow to SLRB mapping (e.g. PFI to SLRB mapping, QoS profile to SLRB mapping, etc.), depending on SA2 conclusion on how PFI is assigned.

5:
For RRC_IDLE/INACTIVE UEs, the gNB/ng-eNB may provide SLRB configurations and configure the PC5 QoS profile to SLRB mapping via V2X-specific SIB. When an RRC_IDLE/INACTIVE UE initiates the transmission of a new PC5 QoS flow, it establishes the SLRB associated with the PC5 QoS profile of that flow based on SIB configuration.
6:
FFS how to describe each PC5 QoS profile in the SIB, pending SA2’s final conclusion on what PC5 QoS parameters are included in a PC5 QoS profile.
7:
For OoC UEs, SLRB configurations and the mapping of PC5 QoS profile to SLRB are pre-configured. When an OoC UE initiates the transmission of a new PC5 QoS flow, it establishes the SLRB associated with the flow based on pre-configuration.

8:
FFS what is used to realize for PC5 QoS flow to SLRB mapping in pre-configuration (e.g. PFI to SLRB mapping, QoS profile to SLRB mapping, etc.), depending on SA2 conclusion on how PFI is assigned.

Aiming at addressing above FFSs, in this contribution we will discuss remaining issues on SLRB configuration, including SLRB configuration via RRC dedicated signalling, SLRB configuration via SIB, the procedure on SLRB establishment and release, and SLRB handling in the case of RRC state or coverage status change.
2 Discussion
The discussions consist of the following three aspects: configuration aspects, procedural aspects as well as SLRB handling in RRC state/coverage transition.  
2.1 Configuration aspects
2.1.1 SLRB configuration via RRC dedicated signalling
In RAN2#107 meeting, it was agreed that the destination L2 ID is one of the SLRB parameters for dedicated SLRB configuration [2].

Agreements on SLRB configuration: 

1-2: For dedicated SLRB configuration, destination identity is one of the SLRB parameters for configuration. It is applicable to SL broadcast, groupcast and unicast. FFS on its Tx/Rx attribute.
If we follow this agreement, the UE is required to report the PC5 QoS profile per PC5 QoS flow per destination L2 ID, to obtain the SLRB configuration via RRC dedicated signalling. However, multiple PC5 QoS flows in different destination L2 IDs can be associated with same PC5 QoS profile; in this premise, if we report the QoS profiles belonging to each DST one by one, then repeated PC5 QoS profiles need to be reported to NW, whereas considerable amount of unnecessary uplink RRC signalling overhead will be introduced. For example, if destination 1 and 2 have two PC5 QoS flows sharing the same QoS profile, it is of course not needed to report the specific parameters for this QoS profile twice respectively for the two destinations. 
Instead, it is considered that a list of PC5 QoS profiles are reported from the UE to the gNB, and each QoS profile reported is associated with the group of destinations to which it is applied. By this means, the gNB can still know the specific QoS parameters of the QoS flows the UE is now having for each destination it is communicating with, and perform the per destination SLRB configurations accordingly. 
Observation 1: To report the PC5 QoS profile per PC5 QoS flow for each destination separately may lead to considerable amount of unnecessary uplink RRC signalling overhead, due to the repeatedly reported QoS profiles for different destination L2 IDs. 

Proposal 1: A UE can report a list of PC5 QoS profiles each of which is associated with its applicable destination(s) (e.g. DST L2 IDs or DST indexes). 
Another dimension of the PC5 QoS information reporting is related to the cast type to which each PC5 QoS flow belongs. As different SLRB configurations may be provided to unicast, groupcast and broadcast respectively (due to different functionalities applied to them in L2 sublayer), it seems necessary to indicate for each QoS profile reported, which specific cast type it applies, so that the gNB can choose what specific SLRB parameters can be configured for the corresponding QoS flow and what cannot (e.g. the PDCP/RLC SN length can be configured in the SLRB configuration for unicast, but cannot for groupcast and broadcast). 

As per earlier agreements, SLRB configurations should be (pre-)configured for SL unicast, groupcast/broadcast separately (e.g. sl-RadioBearerConfigUC, sl-RadioBearerConfigGC, sl-RadioBearerConfigBC). Specifically, it may happen that  the PC5 QoS flows with the same PC5 QoS profile (a set of PQI, GFBR, MFBR) can be used for different cast types, but, as illustrated above, the SLRB configurations for these flows may need to be differentiated by cast types (e.g. RLC AM mode is only supported for unicast). Therefore, for RRC_CONNECTED UEs to request SLRB configuration, besides PC5 QoS profiles themselves, the associated cast type(s) of each QoS profiles reported may also need to be indicated to the NW.
Proposal 2: For RRC_CONNECTED UEs, the cast type associated with each PC5 QoS profile (i.e. a set of PQI, GFBR and MFBR) reported should also be indicated to the NW for the request of SLRB configurations.
Regarding the trigger of such QoS information report, when the upper layers instruct to perform NR SL communication for a PC5 QoS flow and if this QoS flow is not configured with a the mapping rule to an SLRB (i.e. a “new” QoS flow), then the UE shall report the QoS information to request SLRB configuration. In addition, the judgement of such “new” QoS flow arrival includes the case that a flow, which has the same QoS parameters but different destination or cast type, compared with a flow already mapped to an SLRB configuration, is configured by the upper layer for SL communication. 
Proposal 3: When the upper layers instruct NR SL transmission for a PC5 QoS flow and if the QoS flow is not configured with a mapping rule to an SLRB configuration, the UE reports the QoS information to request SLRB configuration.
Then, we discuss how the NW uses the above QoS information reported by the UE to provide dedicated SLRB configurations. When the NW receives the QoS information reported from the UE, the NW may provide SLRB configuration, with SLRB configurations (pre-)configured for SL unicast, groupcast/broadcast separately, and the SLRB configuration need to be associated with destination L2 ID(s) or destination index(es), with the per destination SLRB configuration having been agreed in the last meeting. 

In the email discussion [107#74][NR/V2X], a key issue was discussed on how use the QoS profiles of the QoS flows reported by the UE to indicate the QoS flow to SLRB mapping configured by the NW, lest the full set of parameters of each QoS profile (which are signalling consuming) appear again in downlink configuration for such mapping. Some other companies pointed out that, we might follow the legacy way of full information report in uplink, and make the UE report each time a list of the QoS profiles for all the QoS flows it is having to the gNB, enabling the gNB to configure the “QoS profile index” to SLRB mapping.  By contrast, for the sake of signalling saving, some companies proposed to add a “QoS profile ID” for each of the QoS profile reported, so that the NW can configure the “QoS profile ID to SLRB” mapping, with the motivation to enable a “ToAddModList”-like and “ToReleaseList”-like delta information style by imitating downlink configuration. From our perspective, we slightly prefer following the legacy “indexing” way to indicate the QoS profile mapped to the SLRB configuration. 
However, with above discussion, the issue on how to configure QoS flow to SLRB mapping has not been over yet, as it was earlier agreed to pursue the per destination SLRB configuration, even for the flows targeting different destinations but sharing the same QoS profile. The technical essence here is that we might need two dimensions, i.e. the QoS profile and destination ID/index, to indicate a specific QoS flow used in the QoS flow to SLRB mapping. Particularly, each SLRB configuration is associated with the index(es) within the QoS profile list reported by the UE (which indicate the QoS profile(s) it is applied to), and the destination ID(s)/Index(es) for whose QoS flows the SLRB configuration is used
. This can apply to the SLRB configuration for each cast type, and the combination of index(es) and destination ID(s)/Index(es) to indicated the mapped QoS flow(s) for an SLRB can be included in each dedicated SLRB configuration (e.g. in SDAP-Config IE). 
Proposal 4: Both index(es) within the QoS profile list reported by the UE as well as destination ID(s)/Index(es) can be include in each dedicated SLRB configuration (e.g. in SDAP-Config IE), in order to indicate the PC5 QoS flows each SLRB configuration applies to.

Note that here the destination ID(s)/Index(es) combined with a QoS profile index in the SLRB configuration are not necessarily the same as those associated with the same QoS profile index reported by the UE, as it is up to NW implementation to decide whether all the destinations having QoS flows of the same QoS profile should also share the same SLRB configuration or not.
From the signalling perspective, to model the SLRB configuration, a similar framework as the DRB configuration in NR Uu format can be reused as the baseline. More specifically, an SLRB configuration may be provided in the RadioBearerConfig which includes drb-Identify, sdap-Config, and pdcp-config, and is further associated with an RLC-BearerConfig, which includes rlc-Config and mac-LogicalChannelConfig. Moreover, it should be valid for both SLRB configuration via dedicated signalling, SIB and pre-configuration.
Proposal 5: From the signalling design perspective, DRB configuration framework as in NR Uu can be reused as a baseline for the SLRB configuration (i.e. a RadioBearerConfig associated with an RLC-BearerConfig). This applies to the SLRB configurations provided via dedicated signalling, SIB or pre-configuration.
2.1.2 SLRB configuration via SIB

As per RAN2#106 meeting agreements, SLRB configuration via V2X-specific SIB is supported for NR SL, and NW may provide the mapping from the PC5 QoS profile (e.g. a set of QoS parameters of PQI, GFBR and MFBR) to SLRB, other than mapping from PFI to SLRB. One reason that can be explained the SIB configuration is cell specific while PFI is UE specific and assigned in a per destination manner, which is the latest conclusion reached by SA2 [3].
Observation 2: For RRC_IDLE/INACTIVE UEs, the gNB/ng-eNB may provide SLRB configurations and configure the PC5 QoS profile to SLRB mapping via V2X-specific SIB.
However, the V2X-specific SIB size is quite limited, and the SLRB configuration need to be separated for different cast types, which will require even more excessive SIB size to include all the configuration parameters. Specifically, for unicast SLRB configurations include the SLRB parameters that are only related to TX (e.g. PDCP discardTimer), as well as the SLRB parameters that are related to both TX and RX and need to be aligned with the peer UE (e.g. RLC mode). However, for groupcast and broadcast, SLRB configurations include the SLRB parameters that are only related to TX.
Moreover, keep in mind that NR SL only supports single carrier operation in current Release 16, and thus the V2X-specific SIB may be extended to support multiple carrier operation (e.g. CA, PDCP duplication and etc.) in the next Release. Therefore, the V2X-specific SIB may not be able to contain a large number of bits for SLRB configuration parameters due to the limited available SIB size. It is necessary to use acceptable number of bits to accommodate SLRB configurations in the V2X-specific SIB. 

Observation 3: It is necessary to use acceptable number of bits to accommodate the SLRB configurations in V2X-specific SIB, due to the limited SIB size.
As the standardized PQI values are defined in TS 23.287 [3], there is a one-to-one mapping from standardized PQI to a set of standardized PC5 QoS characteristics. Similar to the standardized PQI, the standardized SLRB configuration index can be defined for NR SL (e.g. in Spec), with each SLRB configuration index refers to a standardized SLRB configuration (i.e. a set of SLRB parameters including PDCP-Config parameters, RLC-Config parameters and LCH-Config parameters). Then the V2X-specific SIB just needs to include some standardized SLRB configuration indexes whose associated standardized SLRB configurations function as the SLRB configurations actually configured in the SIB.  
Proposal 6: The standardized SLRB configuration index is defined for NR SL with each SLRB configuration index referring to a standardized SLRB configuration (including a set of SLRB parameters of PDCP-Config, RLC-Config and LCH-Config). The V2X-specific SIB may include some standardized SLRB configuration indexes whose associated standardized SLRB configurations function as the SLRB configurations actually configured in the SIB.

By following previous agreements that SLRB configurations for different cast types are separately configured, such SLRB configuration index should be included respectively for unicast, groupcast and broadcast as well in the V2X-specific SIB. 

Proposal 7: The standardized SLRB configuration indexes are respectively configured for unicast, groupcast and broadcast in the V2X specific SIB (indicating the SLRB configurations for different cast type respectively).
Regarding how to map PC5 QoS flows to SLRB configuration in the V2X-specific SIB, we propose to map the PC5 QoS profile (i.e. a set of QoS parameters of PQI, GFBR and MFBR) to the standardized SLRB configuration index in the SIB (which refers to the SLRB configuration really provided by the SIB as in Proposal 7).  

Proposal 8: The gNB/ng-eNB should configure the mapping between PC5 QoS profiles (sets of PQI, GFBR,and MFBR) to the standardized SLRB configuration indexes included in the SIB.

For how to indicate the PC5 QoS profiles of the QoS flows in the SIB, there was a discussion in [107#74][NR/V2X] whether to have a mapping table that indexing PC5 QoS profiles in a specified manner, so that the PC5 QoS profile of the QoS flows mapped to each SLRBs can be directly referred to via such index, instead of appearing in the full-set-parameter form. Such an indexing table for PC5 QoS profile can really save signalling overhead and make our easier to realize the QoS flow to SLRB mapping in the SIB, but the cost is that to have such a table may impact other WGs’ work (e.g. SA2). So we suggest RAN2 to discuss whether such an indexing table specified is needed or not by taking into account its pros and cons. 

Proposal 9: RAN2 to discuss whether a indexing table for PC5 QoS profiles (i.e. including PQI, MFBR and GFBR) needs to be specified by taking into account its pros (e.g. signalling overhead saving and simplified configuration) and cons (e.g. potential impacts on other WGs).  
2.2 Procedural aspects
2.2.1 SLRB establishment procedure
In our thinking, from the perspective of an initiating UE, when the upper layers initiate a PC5 QoS flow for a pair of source/destination L2 IDs, the UE may need to establish SLRB for this PC5 QoS flow. However, since multiple PC5 QoS flows can be mapped into one SLRB, it is not always needed to establish SLRB for this QoS flow, as the associated SLRB may be established already. Moreover, to establish an SLRB, the UE needs to receive the SLRB configuration parameters first (i.e. obtained from dedicated RRC signalling for RRC_CONNECTED UEs, obtained from the SIB for RRC_IDLE/INACTIVE UEs and obtained from pre-configuration for OOC UEs). 
Proposal 10: From the perspective of the initiating UE, for unicast, groupcast or broadcast respectively, the UE shall establish an SLRB, when:

· the upper layers initiate a PC5 QoS flow for a pair SRC/DST L2 ID, and

· the UE has not established the SLRB to which this PC5 QoS flow is mapped, and
· the UE has received the SLRB configuration associated to this PC5 QoS flow.
When the initiating UE is triggered to establish the SLRB for a PC5 QoS flow associated with unicast, it shall send out a PC5 RRC message (say, an SLRB establishment request message) to the peer UE, including those SLRB parameters that are related to both TX and RX. In our thinking, regarding the order between when to send out the PC5 RRC message for SLRB establishment request and when to really establish the SLRB (i.e. establishing those entities and logical channels) by the initiating UE, there are two options as below：

· Option 1: The PC5 RRC message for the SLRB establishment is sent out after or upon the initiating UE establishing the corresponding SLRB.

· Option 2: The SLRB establishment by the initiating UE is performed after or upon the initiating UE receiving response from the peer UE.

For option 1, if the response from the peer UE is a failure message, then the initiating UE may need to release the corresponding SLRB. For option 2, to be more specific, only if the response from the peer UE is a successful message, does the initiating UE establish the corresponding SLRB. In our thinking, both of these two options may work.
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Figure 1: SLRB establishment between two UEs
Proposal 11: RAN2 to discuss when an initiating UE should establish an SLRB and send a PC5 RRC message with SLRB configurations (e.g. an SLRB establishment request message) to its peer UE by considering the following two options.

· Option 1: The PC5 RRC message for the SLRB establishment shall be sent out after or upon the initiating UE establishing the corresponding SLRB.
· Option 2: The SLRB establishment is performed by the initiating UE after or upon the initiating UE receiving successful response from the peer UE.
From the perspective of the peer UE, the SLRB establishment request message includes only those SLRB parameters that are related to both TX and RX (to be more specific, e.g. RLC AM and SN length related parameters). In our thinking, each of the peer UEs needs to have the capability to establish the corresponding SLRB based on the received SLRB configuration; the case that some peer UEs support only one certain SN length is thus unreasonable.
It is easy to understand that for unicast, when the peer UE receives the SLRB establishment request message with the SLRB configurations associated with a pair of source/destination L2 ID via PC5-RRC and the UE has not established the SLRB for this pair of source/destination L2 ID and LCID, the peer UE shall establish the corresponding SLRB as well. Moreover, the peer UE will send out a SLRB establishment success response to the initiating UE upon it receiving the SLRB establishment configuration successfully. By contrast, when the peer UE fails in reception of the SLRB configurations for an established SLRB from the initiating UE due to some abnormal cases (e.g. AS configuration failure), it should send out an SLRB establishment failure response to the initiating UE.

Observation 4: For unicast, when the peer UE fails in reception of the SLRB configurations for an established SLRB from the initiating UE due to some abnormal cases (e.g. AS configuration failure), it will send out an SLRB establishment failure response to the initiating UE.
For groupcast and broadcast, it is up to UE implementation when the UE establishes SLRB for reception for each pair of source/destination L2 ID and a specific LCID. This is in line with how we did in LTE SL for groupcast as well as in LTE V2X SL for broadcast. 
Proposal 12a: From the perspective of the peer UE, for unicast, when the peer UE receives via PC5 RRC the SLRB establishment message with the SLRB configurations associated with a pair of source/destination L2 ID, and the UE has not established the SLRB for this pair of source/destination L2 ID and LCID, it shall establish the corresponding SLRB.
Proposal 12b: From the perspective of the peer UE, for groupcast and broadcast, it is up to UE implementation when to establish an SLRB for reception associated with a pair of source/destination L2 ID and a specific LCID.
2.2.2 SLRB release procedure
Regarding SLRB release procedure, in our thinking, it is a bit different from SLRB establishment procedure. From the perspective of an initiating UE, both upper layer triggered case and NW triggered case shall be considered.

· Case 1: Upper layer triggered case
To be specific, for an initiating UE, when the upper layers release a PC5 QoS flow for a pair of source/destination L2 IDs, and this PC5 QoS flow is the last one that is mapped into the SLRB, the UE shall release the corresponding SLRB for this PC5 QoS flow. This applies to all unicast, groupcast and broadcast.
Proposal 13: From the perspective of the initiating UE, for unicast, groupcast or broadcast respectively, the UE shall release an SLRB, when:

· the upper layer releases a PC5 QoS flow for a pair SRC/DST L2 ID, and
· the PC5 QoS flow is the last one that was mapped to this SLRB.

· Case 2: NW triggered case
This solution is based on NR Uu. For example, when the NW changes the SLRB configuration via RRC dedicated signalling, the NW may instruct the UE to release an SLRB configuration (e.g. via SLRB-ToReleaseList). In this case, the UE needs to release all SLRBs which are associated with the corresponding released SLRB configuration. Such addition, modification or release of SLRB configurations may depend on the update of PC5 QoS profiles of the on-going PC5 QoS flows the UE reported, but are finally up to NW implementation. 
Proposal 14: From the perspective of the initiating UE, for unicast, groupcast or broadcast respectively, the UE shall release an SLRB, when:

· the NW instructs the UE to release an SLRB configuration, and
· the SLRB is associated with this released SLRB configuration.

When the initiating UE is triggered to release the SLRB for a PC5 QoS flow associated with unicast, it shall send out a PC5 RRC message for the SLRB release to the peer UE (say, SLRB release request message). In our thinking, regarding the order between when to send out the PC5 RRC message for SLRB release request and when to really release the SLRB (i.e. release those entities) by the initiating UE, there are two options as below：

· Option 1: The PC5 RRC message for the SLRB release is sent out after or upon the initiating UE release the corresponding SLRB.

· Option 2: The SLRB release by the initiating UE is performed after or upon the initiating UE receiving response from the peer UE.

For option 1, if the response from the peer UE is a failure message, then the initiating UE may need to recover the corresponding SLRB. For option 2, to be more specific, only if the response from the peer UE is a successful message, does the initiating UE release the corresponding SLRB. In our thinking, both of these two options may work.
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Figure 2:  SLRB release between two UEs
Proposal 15: RAN2 to discuss when an initiating UE should release an SLRB and send a PC5 RRC message for SLRB release (e.g. an SLRB release request message) to its peer by considering the following two options.

· Option 1: The PC5 RRC message for the SLRB release shall be sent out after or upon the initiating UE releasing the corresponding SLRB.
· Option 2: The SLRB release is performed by the initiating UE after or upon the initiating UE receiving successful response from the peer UE.
Similar to above discussions for the SLRB establishment procedure, we have the following observation also for the release case:
Observation 5: For unicast, when the peer UE fails in the reception of the SLRB release message from the initiating UE due to some abnormal cases (e.g. AS configuration failure), it will send out an SLRB release failure response to the initiating UE.
For groupcast and broadcast, it is up to UE implementation when the UE releases SLRB. This is in line with how we did in LTE SL for groupcast as well as in LTE V2X SL for broadcast. 
Proposal 16a: From the perspective of the peer UE, for unicast, when the peer UE receives the SLRB release message via PC5-RRC, and the UE has not released the SLRB for this pair of source/destination L2 ID and LCID, it shall release the corresponding SLRB.
Proposal 16b: From the perspective of the peer UE, for groupcast and broadcast, it is up to UE implementation when to release an SLRB for reception for a pair of source/destination L2 ID and a specific LCID.
2.3 SLRB handling in the case of RRC state or coverage status change

According to the previous agreements, for the case where the UE initiates the transmission of a new QoS flow, the way the UE obtains the configuration of the mapping between PC5 QoS profile to SLRB and the SLRB configurations will dependent on the UE’s RRC state (i.e. IDLE/INACTIVE or CONNECTED) and the UE’s coverage status (i.e. In-coverage or Out-of-coverage). There could be the cases where the UE initiates the transmission of a new QoS flow in one RRC state/coverage status first, but changes its RRC state and/or coverage status later while the QoS flow is still ongoing. For example, the UE initiates the transmission of a new QoS flow when it is in OOC, and while the QoS flow is ongoing, it is moving to the InC and its serving cell does not broadcast the Tx resource pools (but only its interested SL carrier). Then the UE needs to go into the RRC_CONNECTED state to continue its V2X transmission.
Then an issue that needs to be addressed is: how to handle the configuration of the mapping between the existing QoS flow and SLRB as well as the SLRB configurations when the UE’s RRC state and/or coverage status is changed. There could be the following two options for this issue.

·  Option 1: For the existing QoS flow, the UE should follow the configurations of the mapping between the QoS flow and the SLRB as well as the SLRB configurations that are NW-configured and/or pre-configured in the New RRC state and/or coverage status. For example, if the UE initiates the transmission of a new QoS flow when it is OOC, it establishes the SLRB associated with the QoS flow based on the SLRB configurations and the mapping of PC5 QoS profile to SLRB that are pre-configured. When the UE moves to InC and stays in the RRC_IDLE state to continue the Sidelink transmission, it needs to follow the configuraiton of the mapping between the existing QoS flow and the SLRB as well as the SLRB configurations that are broadcast via the V2X-specific SIB.

·  Option 2: For the existing QoS flow, the UE keeps the configuration of the mapping between the QoS flow and the SLRB as well as the SLRB configurations unchanged. For example, if the UE initiates the transmission of a new QoS flow when it is OOC, it establishes the SLRB associated with the QoS flow based on the SLRB configurations and the mapping of PC5 QoS profile to SLRB that are pre-configured. When the UE moves to InC and stays in the RRC_IDLE state to continue the Sidelink transmission, even though the gNB/ng-eNB provides the SLRB configurations and configures the PC5 QoS profile to SLRB mapping via V2X-specific SIB for the existing QoS flow, the UE does not follow such configurations in the V2X-specific SIB, but contiune using the SLRB configuraitons for the existing QoS flow based on the pre-configuraiton.
For Option 1, it follows the same principle for the SLRB configuration for the newly initiated QoS flow. However, with Option 1, it means that the UE may need to perform the QoS flow remapping. Let’s take the example as illustrated in Figure 3 to explain the issue for such a case. The UE initiated the transmission of two SL QoS flows (e.g., with PFI =1 and PFI =2) over PC5 when the UE is OOC. According to the pre-configuration, these two QoS flows are mapped to the same SLRB (e.g. to SLRB 1) following the same SLRB configuration. Later, the UE moves to InC and enters the RRC_CONNECTED state, while these two QoS flows are still ongoing. Then the UE reports the QoS information of the PC5 QoS flows via RRC dedicated signalling to the gNB, and the gNB may configure these two QoS flows to be mapped to different SLRB configurations (e.g., PFI 1 is mapped to SLRB 1, while PFI 2 is mapped to SLRB2) via RRC dedicated signalling based on the QoS information reported by the UE.
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Figure 3: QoS flow remapping

The similar case would happen in NR Uu. For such case, it may cause the out-of-delivery issue as illustrated in [4]. To address this issue in Uu, RAN2 agreed to introduce the End Marker at the SDAP layer for the UL transmission, and it is left up to gNB implementation for the DL transmission [5]. For such remapping case in the SL, the out-of-delivery issue may also occur and RAN2 needs to decide whether and how to address it, if Option 1 is adopted. 
For Option 2, it could avoid the above issues of Option 1 caused by QoS flow remapping and so avoid any further specification impact. However, with this option, it implies that the handling of the newly initiated QoS flow and the ongoing QoS flow are different when the UE is in the same RRC state and coverage status. For example, when the UE transits from RRC_IDLE state to RRC_CONNECTED state, for a newly initiated QoS flow, it will configure the SLRB that this QoS flow is mapped to by following the gNB’s dedicated configuration, while for an ongoing QoS flow, it will follow the configurations it acquired from the V2X-SIB. In addition, for the case that the UE enters the RRC_CONNECTED state with ongoing QoS flow, the UE still needs to report the QoS profiles of the ongoing QoS flow in order to enable the gNB to perform the scheduling for the UE based on the QoS profiles.

Proposal 17: RAN2 is kindly asked to discuss the issue on how to handle the configuration of the mapping between QoS flow and SLRB as well as the SLRB configurations, when the UE’s RRC state and/or coverage status is changed by considering the following two options:

·  Option 1: For the existing QoS flow, the UE should follow the configurations of the mapping between the QoS flow and the SLRB as well as the SLRB configurations that NW-configured and/or pre-configured in the New RRC state and/or coverage status.

·  Option 2: For the existing QoS flow, the UE keeps the configuration of the mapping between the QoS flow and the SLRB as well as the SLRB configurations unchanged.

3 Conclusion
This contribution some remaining issues on SLRB configuration. The observations and proposals are as follows:

Observation 1: To report the PC5 QoS profile per PC5 QoS flow for each destination separately may lead to considerable amount of unnecessary uplink RRC signalling overhead, due to the repeatedly reported QoS profiles for different destination L2 IDs. 

Observation 2: For RRC_IDLE/INACTIVE UEs, the gNB/ng-eNB may provide SLRB configurations and configure the PC5 QoS profile to SLRB mapping via V2X-specific SIB.
Observation 3: It is necessary to use acceptable number of bits to accommodate the SLRB configurations in V2X-specific SIB, due to the limited SIB size.
Observation 4: For unicast, when the peer UE fails in reception of the SLRB configurations for an established SLRB from the initiating UE due to some abnormal cases (e.g. AS configuration failure), it will send out an SLRB establishment failure response to the initiating UE.
Observation 5: For unicast, when the peer UE fails in the reception of the SLRB release message from the initiating UE due to some abnormal cases (e.g. AS configuration failure), it will send out an SLRB release failure response to the initiating UE.
Proposal 1: A UE can report a list of PC5 QoS profiles each of which is associated with its applicable destination(s) (e.g. DST L2 IDs or DST indexes). 

Proposal 2: For RRC_CONNECTED UEs, the cast type associated with each PC5 QoS profile (i.e. a set of PQI, GFBR and MFBR) reported should also be indicated to the NW for the request of SLRB configurations.
Proposal 3: When the upper layers instruct NR SL transmission for a PC5 QoS flow and if the QoS flow is not configured with a mapping rule to an SLRB configuration, the UE reports the QoS information to request SLRB configuration.
Proposal 4: Both index(es) within the QoS profile list reported by the UE as well as destination ID(s)/Index(es) can be include in each dedicated SLRB configuration (e.g. in SDAP-Config IE), in order to indicate the PC5 QoS flows each SLRB configuration applies to.

Proposal 5: From the signalling design perspective, DRB configuration framework as in NR Uu can be reused as a baseline for the SLRB configuration (i.e. a RadioBearerConfig associated with an RLC-BearerConfig). This applies to the SLRB configurations provided via dedicated signalling, SIB or pre-configuration.

Proposal 6: The standardized SLRB configuration index is defined for NR SL with each SLRB configuration index referring to a standardized SLRB configuration (including a set of SLRB parameters of PDCP-Config, RLC-Config and LCH-Config). The V2X-specific SIB may include some standardized SLRB configuration indexes whose associated standardized SLRB configurations function as the SLRB configurations actually configured in the SIB.

Proposal 7: The standardized SLRB configuration indexes are respectively configured for unicast, groupcast and broadcast in the V2X specific SIB (indicating the SLRB configurations for different cast type respectively).
Proposal 8: The gNB/ng-eNB should configure the mapping between PC5 QoS profiles (sets of PQI, GFBR,and MFBR) to the standardized SLRB configuration indexes included in the SIB.

Proposal 9: RAN2 to discuss whether a indexing table for PC5 QoS profiles (i.e. including PQI, MFBR and GFBR) needs to be specified by taking into account its pros (e.g. signalling overhead saving and simplified configuration) and cons (e.g. potential impacts on other WGs).  
Proposal 10: From the perspective of the initiating UE, for unicast, groupcast or broadcast respectively, the UE shall establish an SLRB, when:

· the upper layers initiate a PC5 QoS flow for a pair SRC/DST L2 ID, and

· the UE has not established the SLRB to which this PC5 QoS flow is mapped, and
· the UE has received the SLRB configuration associated to this PC5 QoS flow.
Proposal 11: RAN2 to discuss when an initiating UE should establish an SLRB and send a PC5 RRC message with SLRB configurations (e.g. an SLRB establishment request message) to its peer UE by considering the following two options.

· Option 1: The PC5 RRC message for the SLRB establishment shall be sent out after or upon the initiating UE establishing the corresponding SLRB.
· Option 2: The SLRB establishment is performed by the initiating UE after or upon the initiating UE receiving successful response from the peer UE.
Proposal 12a: From the perspective of the peer UE, for unicast, when the peer UE receives via PC5 RRC the SLRB establishment message with the SLRB configurations associated with a pair of source/destination L2 ID, and the UE has not established the SLRB for this pair of source/destination L2 ID and LCID, it shall establish the corresponding SLRB.
Proposal 12b: From the perspective of the peer UE, for groupcast and broadcast, it is up to UE implementation when to establish an SLRB for reception associated with a pair of source/destination L2 ID and a specific LCID.
Proposal 13: From the perspective of the initiating UE, for unicast, groupcast or broadcast respectively, the UE shall release an SLRB, when:

· the upper layer releases a PC5 QoS flow for a pair SRC/DST L2 ID, and
· the PC5 QoS flow is the last one that was mapped to this SLRB.

Proposal 14: From the perspective of the initiating UE, for unicast, groupcast or broadcast respectively, the UE shall release an SLRB, when:

· the NW instructs the UE to release an SLRB configuration, and
· the SLRB is associated with this released SLRB configuration.

Proposal 15: RAN2 to discuss when an initiating UE should release an SLRB and send a PC5 RRC message for SLRB release (e.g. an SLRB release request message) to its peer by considering the following two options.

· Option 1: The PC5 RRC message for the SLRB release shall be sent out after or upon the initiating UE releasing the corresponding SLRB.
· Option 2: The SLRB release is performed by the initiating UE after or upon the initiating UE receiving successful response from the peer UE.
Proposal 16a: From the perspective of the peer UE, for unicast, when the peer UE receives the SLRB release message via PC5-RRC, and the UE has not released the SLRB for this pair of source/destination L2 ID and LCID, it shall release the corresponding SLRB.
Proposal 16b: From the perspective of the peer UE, for groupcast and broadcast, it is up to UE implementation when to release an SLRB for reception for a pair of source/destination L2 ID and a specific LCID.
Proposal 17: RAN2 is kindly asked to discuss the issue on how to handle the configuration of the mapping between QoS flow and SLRB as well as the SLRB configurations, when the UE’s RRC state and/or coverage status is changed by considering the following two options:

·  Option 1: For the existing QoS flow, the UE should follow the configurations of the mapping between the QoS flow and the SLRB as well as the SLRB configurations that NW-configured and/or pre-configured in the New RRC state and/or coverage status.

·  Option 2: For the existing QoS flow, the UE keeps the configuration of the mapping between the QoS flow and the SLRB as well as the SLRB configurations unchanged.
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� Note that here the plural form means that each SLRB configuration can be applied to more than one QoS flows as well as more than one DSTs, i.e. we don't rule out multiple flows belonging to same/different DSTs to share the same SLRB configuration.
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