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1. Introduction

RAN2#105 meeting made the following agreements:
Agreements on QoS:

4a: 
For V2X transmission in SL unicast, SLRB configurations are NW configured or pre-configured. The configuration of each SLRB may include transmission related parameters which do not need to be known by the peer UE, plus some parameters that are configured also need to be known by the peer UE.
5: For NR SL unicast, some SLRB configurations need to be informed by the one UE to the peer UE in SL, including at least SN length, RLC mode (related to also Q9) and PC5 QoS profile associated with each SLRB. Other SLRB related parameters are not excluded.
Agreements on V2X unicast:

6: PC5-RRC based AS-layer configuration can be done in a two-way manner. Further details can be discussed in WI stage.
RAN2#106 meeting made the following agreements:
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.

Agreements on PC5-RRC: 

5:
Need to handle failure case for AS-layer configuration. Explicit failure message is used as baseline. Timer-based solution is also needed on top of explicit failure message.

In this contribution, we discuss how to realize and release NW configured SLRB configurations for NR SL. Since NW configured SLRB configuration is related to AS-layer configuration, we also discuss UE behaviour on failure case for AS-layer configuration.
2. Discussion
In the following, we divide the discussion into two parts:

(1) SLRB configuration request and release

(2) UE behaviour on failure case for AS-layer configuration
2.1
SLRB configuration request and release
In RAN2#106 meeting, we agreed to report QoS information to the gNB for providing SLRB configuration and configuring PC5 QoS flow-to-SLRB mapping, but the contents of the reported QoS information and the PC5 QoS flow to SLRB mapping are still FFS.
Regarding QoS information for NR SL, TS23.287 [1] introduced following:
	5.4.1.1.2
Deriving PC5 QoS parameters and assigning PFI for PC5 QoS Flow

The following description applies to for both network scheduled operation mode and UE autonomous resources selection mode.
When service data or request from the V2X application layer is received, the UE determines if there is any existing PC5 QoS Flow matching the service data or request, i.e. based on the PC5 QoS Rules for the existing PC5 QoS Flow(s).

If there is no PC5 QoS Flow matching the service data or request, the UE derives PC5 QoS parameters based on the V2X Application Requirements provided by the V2X application layer (if available) and the V2X service type (e.g. PSID or ITS-AID) according to the PC5 QoS mapping configuration defined in clause 5.1.2.1. The UE creates a new PC5 QoS Flow for the derived PC5 QoS parameters.

The UE then assigns a PFI and derives PC5 QoS Rule for this PC5 QoS Flow.
For V2X communication over NR PC5 reference point, the PC5 QoS Flow is the finest granularity of QoS differentiation in the same destination identified by Destination Layer-2 ID. User Plane traffic with the same PFI receives the same traffic forwarding treatment (e.g. scheduling, admission threshold). The PFI is unique within a same destination. 

…
5.4.1.1.3
Handling of PC5 QoS Flows based on PC5 QoS Rules
For each communication mode (e.g. broadcast, groupcast, unicast), the UE maintains the mappings of PFIs to the PC5 QoS Context and PC5 QoS Rules per destination identified by Destination Layer-2 ID. A PC5 QoS Context includes PC5 QoS parameters (e.g. PQI and Range) and the V2X service type (e.g. PSID or ITS-AID). When the UE assigns a new PFI for V2X service, the UE stores it with the corresponding PC5 QoS Context and PC5 QoS Rules for the destination. When the UE releases the PFI, the UE removes the corresponding PC5 QoS Context and PC5 QoS Rules for the destination. For unicast, the Unicast Link Profile defined in clause 5.2.1.4 contains addition information mapped from PFI for unicast operation.
…

5.4.2.1
PQI

A PQI is a special 5QI, as defined in clause 5.7.2.1 of TS 23.501 [6], and is used as a reference to PC5 QoS characteristics defined in clause 5.4.3, i.e. parameters that control QoS forwarding treatment for the packets over PC5 reference point.


No matter which communication mode (broadcast, groupcast or unicast) is used, the UE may derive PC5 QoS parameters and create a new PC5 QoS flow for the derived PC5 QoS parameters, and then the UE assigns a PFI for this new PC5 QoS flow. Besides, the UE also associates each PFI with one PC5 QoS Context, where the PC5 QoS Context includes the PC5 QoS parameters (e.g. PQI). 

Observation 1:
A PFI is used to identify a PC5 QoS flow and a PQI is used as a reference to PC5 QoS characteristics associated with a PC5 QoS flow. 
In addition, one PFI is unique within a same destination (a Destination Layer-2 ID). Since a UE may initialize different V2X services (involving e.g. unicast and groupcast), these V2X services may have different QoS requirements. In addition, traffic of these V2X services may be addressed to different Destination Layer-2 IDs. Therefore, the UE may create multiple PC5 QoS flows for different V2X services and assign a same PFI for two PC5 QoS flows belonging to different Destination Layer-2 IDs, while these two PC5 QoS flows may be associated with two different PQIs.

Observation 2:
A PFI may be assigned to two PC5 QoS flows belonging to different Destination Layer-2 IDs, while these two PC5 QoS flows are associated with two different PQIs.
With above observations, we think the UE should report both PFI and PQI for a PC5 QoS flow to the gNB for providing SLRB configurations. Besides, in order for the gNB to differentiate different PC5 QoS flows with the same PFI among different destinations, we think Destination Layer-2 ID associated with the reported PFI should be also reported to the gNB for providing the SLRB configurations.
Proposal 1:
UE reports PFI, PQI and Destination Layer-2 ID associated with a new PC5 QoS flow to the gNB for providing SLRB configuration when the upper layer of the UE indicates the new PC5 QoS flow.

Based on the reported PFI, PQI and Destination Layer-2 ID associated with the PC5 QoS flow, the gNB also configures PC5 QoS flow-to-SLRB mapping to the UE. The gNB can indicate the PC5 QoS flow-to-SLRB mapping by providing one SLRB ID and at least one PFI associated with this SLRB ID.
Since each PFI is reported per destination, SLRB configuration and PC5 QoS flow-to-SLRB mapping should be provided per destination. The gNB can indicate the associated destination by a Destination Layer-2 ID or an index corresponding to the destination if a destination list has been reported by the UE via other RRC message (e.g. SidelinkUEInformation) to indicate that it is interested in sidelink transmission.
Proposal 2:
The gNB indicates the PC5 QoS flow-to-SLRB mapping by providing one SLRB ID and at least one PFI associated with this SLRB ID to the UE.

Proposal 3:
SLRB configuration and PC5 QoS flow-to-SLRB mapping are provided per destination. FFS whether the SLRB configuration and the PC5 QoS flow-to-SLRB mapping are associated with one reported Destination Layer-2 ID or an index corresponding to the reported Destination Layer-2 ID.

When the UE terminates a V2X service having traffic on multiple PC5 QoS flows, the UE may not need the SLRBs mapped to these PC5 QoS flows any more. We think the gNB needs to know this situation so that the gNB can release the related parameters or resources reserved for these PC5 QoS flows. 
In case of broadcast and groupcast, it should be fine for the UE to report the destination associated with the concerned V2X service to the gNB for releasing the concerned SLRBs. However, in case of unicast, since multiple V2X services may share one unicast link according to TS23.287 [1], it is not proper for the UE to only report the destination of the concerned V2X service over a unicast link for releasing the concerned SLRBs. Additional information is needed to indicate the SLRB mapped to each PC5 QoS flow of the concerned V2X service. There may be two potential ways for the UE to indicate the SLRB to release for unicast: (1) by the PFI of each PC5 QoS flow, and (2) by the SLRB ID associated with each PC5 QoS flow. Since multiple PC5 QoS flows may be mapped to one single SLRB, it is simpler to report the PFI of each PC5 QoS flow. It is FFS whether the UE releases the concerned SLRBs autonomously or according to an instruction from the gNB. 
Proposal 4a:
In case groupcast or broadcast is applied for a V2X service, the UE reports a Destination Layer-2 ID of the V2X service to the gNB for releasing SLRBs mapped to the PC5 QoS flows of the V2X service when the V2X service is terminated. FFS whether the UE releases the concerned SLRBs autonomously or according to an instruction from the gNB.
Proposal 4b:
In case unicast is applied for a V2X service, the UE reports a Destination Layer-2 ID and PFIs associated with PC5 QoS flows of the V2X service to the gNB for releasing SLRBs mapped to the PC5 QoS flows when the V2X service is terminated. FFS whether the UE releases the concerned SLRBs autonomously or according to an instruction from the gNB.
2.2
UE behaviour on failure case for AS-layer configuration
In the current TS38.331, successful and failure cases of a RRC reconfiguration procedure are specified as below:

	
[image: image1.wmf]U

E

N

e

t

w

o

r

k

R

R

C

R

e

c

o

n

f

i

g

u

r

a

t

i

o

n

R

R

C

R

e

c

o

n

f

i

g

u

r

a

t

i

o

n

C

o

m

p

l

e

t

e


Figure 5.3.5.1-1: RRC reconfiguration, successful
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Figure 5.3.5.1-2: RRC reconfiguration, failure


In LTE, dedicated configuration for V2X sidelink communication (e.g. SL-V2X-ConfigDedicated) is provided to the UE via a RRC reconfiguration message. In RAN2#105 meeting, we agreed that NW configured SLRB configurations may include transmission related parameters which do not need to be known by the peer UE and some parameters that are configured also need to be known by the peer UE. We think the NW configured SLRB configurations should be also provided to the UE via the RRC reconfiguration message as in LTE.

Proposal 5:
The gNB configures the UE with the SLRB configuration and the PC5 QoS flow-to-SLRB mapping via RRCReconfiguration.

In previous RAN2 meetings, we agreed that AS-layer configuration for unicast is done in a two-way manner, and failure case for AS-layer configuration should be handled. Here we consider two options for RRC reconfiguration procedure taking failure case for AS-layer configuration procedure into account.

Option 1: AS-layer configuration procedure is a part of the RRC reconfiguration procedure

Figure 1
In Figure 1, UE1 and UE2 establish a unicast link. With the reported QoS information, the gNB then transmits the SLRB configuration to UE1 via a RRC reconfiguration procedure. Based on the SLRB configuration, UE1 transmits an AS-layer configuration message including the transmission related parameters need to be known by both UEs to UE2 via PC5 RRC signalling. If UE2 can comply with the transmission related parameters indicated in the AS-layer configuration message, UE2 responds to UE1 with an AS-layer configuration complete message. In this situation, UE1 responds to the gNB with a RRC reconfiguration complete message to finish the RRC reconfiguration procedure.

In case UE2 cannot comply with the transmission related parameters indicated in the AS-layer configuration message, UE2 may respond with a failure message to UE1. According to TS38.331, if UE cannot comply with content of RRC reconfiguration message, the UE needs to perform RRC connection re-establishment procedure with the gNB. If failure of the AS-layer configuration is considered as inability to comply with RRC reconfiguration, following the principle of NR RRC mechanism, UE1 in this failure case will perform the RRC connection re-establishment procedure. We think performing the RRC connection re-establishment procedure for the failure case of AS-layer configuration is not needed because UE1 has no connection issue with the gNB. 
Observation 3:
If failure case of AS-layer configuration occurs and is considered as inability to comply with RRC reconfiguration, the UE may perform RRC re-establishment procedure following the same RRC reconfiguration procedure applied to Uu interface.
Option 2: AS-layer configuration procedure is independent from RRC reconfiguration procedure

Figure 2
In this option, UE1 responds the gNB with the RRC reconfiguration complete message after the RRC reconfiguration message including the SLRB configuration is received. By this way, the failure case of AS-layer configuration does not need to be considered as inability to comply with RRC reconfiguration. Therefore, we prefer Option 2.
Basically, UE1 should release the unicast link with UE2 if the failure case of AS-layer configuration occurs because the AS-layer configuration cannot be complied to support traffic transfer for the PC5 QoS flow over the unicast link. In this situation, we think that UE1 will not need the SLRB configuration. Besides, we think UE1 should inform this situation to the gNB. With this information, the gNB can then release the transmission related parameters configured to UE1. 
Proposal 6:
PC5-RRC based AS-layer configuration procedure is independent from RRC reconfiguration procedure.
Proposal 7:
The UE informs the gNB about failure case of AS-layer configuration if the failure case of AS-layer configuration occurs.
3. Conclusion
We observe and propose the following:

Observation 1:
A PFI is used to identify a PC5 QoS flow and a PQI is used as a reference to PC5 QoS characteristics associated with a PC5 QoS flow.
Observation 2:
A PFI may be assigned to two PC5 QoS flows belonging to different Destination Layer-2 IDs, while these two PC5 QoS flows are associated with two different PQIs.
Observation 3:
If failure case of AS-layer configuration occurs and is considered as inability to comply with RRC reconfiguration, the UE may perform RRC re-establishment procedure following the same RRC reconfiguration procedure applied to Uu interface.
Proposal 1:
UE reports PFI, PQI and Destination Layer-2 ID associated with a new PC5 QoS flow to the gNB for providing SLRB configuration when the upper layer of the UE indicates the new PC5 QoS flow.

Proposal 2:
The gNB indicates the PC5 QoS flow-to-SLRB mapping by providing one SLRB ID and at least one PFI associated with this SLRB ID to the UE.

Proposal 3:
SLRB configuration and PC5 QoS flow-to-SLRB mapping are provided per destination. FFS whether the SLRB configuration and the PC5 QoS flow-to-SLRB mapping are associated with one reported Destination Layer-2 ID or an index corresponding to the reported Destination Layer-2 ID.

Proposal 4a:
In case groupcast or broadcast is applied for a V2X service, the UE reports a Destination Layer-2 ID of the V2X service to the gNB for releasing SLRBs mapped to the PC5 QoS flows of the V2X service when the V2X service is terminated. FFS whether the UE releases the concerned SLRBs autonomously or according to an instruction from the gNB.
Proposal 4b:
In case unicast is applied for a V2X service, the UE reports a Destination Layer-2 ID and PFIs associated with PC5 QoS flows of the V2X service to the gNB for releasing SLRBs mapped to the PC5 QoS flows when the V2X service is terminated. FFS whether the UE releases the concerned SLRBs autonomously or according to an instruction from the gNB.

Proposal 5:
The gNB configures the UE with the SLRB configuration and the PC5 QoS flow-to-SLRB mapping via RRCReconfiguration.

Proposal 6:
PC5-RRC based AS-layer configuration procedure is independent from RRC reconfiguration procedure.
Proposal 7:
The UE informs the gNB about failure case of AS-layer configuration if the failure case of AS-layer configuration occurs.
4. Reference
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