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1
Introduction

In this contribution, we will discuss some RRC remaining issues.
Discussion

2.1 SL related full configuration
The agreements to introduce the SL related full configuration were reached in RAN2 #109e as follows:

	RAN2#109e Agreements on RRC: 

6:
The UE handles new NR SL configurations using full configuration operations as in Uu, in case the new configuration for SL cannot be performed by delta configuration (i.e. state transition, change of SIB used for NR SL and fullconfig present in dedicated signaling). 

RAN2#108 Agreements on SLRB configurations during UE state transition: 

1: 
When the UE performs state transition, the SLRB configurations including the PDCP, RLC and LCH should follows the ones obtained from the new UE state.

2:
In case the UE performs the state transition, the UE should apply the SLRB configurations of the new UE state, as long as the UE enters the new state and obtains the new SLRB configurations.

3:
During the transient period where the UE has already been in the new UE state but has not obtained the SLRB configuration in the new state, the UE should continue using the SLRB configurations obtained in the old UE state.


And there is a left FFS about capturing full configuration for SL in the agreed TS 38.331CR [1]:

	5.3.5.11
Full configuration

The UE shall:

1>
release/ clear all current dedicated radio configurations except for the following:

-
the MCG C-RNTI;

-
the AS security configurations associated with the master key;

NOTE 1:
Radio configuration is not just the resource configuration but includes other configurations like MeasConfig. In case NR-DC or NE-DC is configured, this also includes the entire NR or E-UTRA SCG configuration which are released according to the MR-DC release procedure as specified in 5.3.5.10. The radio configuration does not include SRB1/SRB2 configurations and DRB configurations as configured by radioBearerConfig or radioBearerConfig2. 
NOTE 1a: For NR sidelink communication, the radio configuration includes the sidelink RRC configuration received from the network, but does not include the sidelink RRC reconfiguration and sidelink UE capability received from other UEs via PC5-RRC. In addition, The UE considers the new NR sidelink configurations as full configuration, in case of state transition and change of system information used for NR sidelink communication.

Editor Note: FFS if we need a separate normative procedrue for the SL to perform the full configuraiton at TX and RX UE side.

......

1>
for each pdu-Session that is part of the current UE configuration:

2>
release the SDAP entity (clause 5.1.2 in TS 37.324 [24]);

2>
release each DRB associated to the pdu-Session as specified in 5.3.5.6.4;

NOTE 3:
This will retain the pdu-Session but remove the DRBs including drb-identity of these bearers from the current UE configuration. Setup of the DRBs within the AS is described in clause 5.3.5.6.5 using the new configuration. The pdu-Session acts as the anchor for associating the released and re-setup DRB. In the AS the DRB re-setup is equivalent with a new DRB setup (including new PDCP and logical channel configurations).

1>
for each pdu-Session that is part of the current UE configuration but not added with same pdu-Session in the drb-ToAddModList:

2>
if the procedure was triggered due to reconfiguration with sync:

3>
indicate the release of the user plane resources for the pdu-Session to upper layers after successful reconfiguration with sync;
2>
else:

3>
indicate the release of the user plane resources for the pdu-Session to upper layers immediately;


As we can see, in Uu, if full configuration is configured, UE release current dedicated radio configurations and release SDAP entity and DRBs associated to each pdu-session (but retain the pdu-session). And then re-setup DRBs (with pdu-session acts as the anchor) using the new configuration (which is equivalent with a new DRB setup).  
 With regard to SL configuration in Uu/pre-configuration 

At Tx UE side, in case state transition, change of SIB used for NR SL or fullconfig present in dedicated signaling, UE shall comply with the new SL configuration as full configuration. The issue is whether Tx UE shall indicate full configuration (e.g. a fullConfig flag as in Uu) in PC5 RRC reconfiguration to Rx UE.
 SL configuration in PC5 RRC reconfiguration

As we know, SL configuration in PC5 RRC reconfiguration includes SLRB configuration, SL measurement configuration and CSI-RS configuration. With the new SL configuration obtained from Uu/pre-configuration, how the Tx UE configures the new SL configuration to Rx UE via PC5 RRC reconfiguration is up to UE implementation, which can be decoupled with new SL configuration in Uu/pre-configuration. 
Specifically, upon obtaining new SLRB configuration (full configuration shall be adopted), Tx UE can:

 Option 1: release all currently SLRBs established with old SLRB configuration and indicate Rx UE to release as well, and setup new SLRBs with new SLRB configuration and send the new SLRB configuration to Rx UE, i.e. Tx UE implementation to change the full configuration to release-and-add like delta configuration in PC5 RRC configuration.
 Option 2: autonomously compare the new SLRB configuration with the old configuration and decide the SLRB configuration in PC5 RRC reconfiguration with release-and-add/mod like delta configuration. For instance, since LCID is assigned by UE-self, if a new SLRB’s configuration is the same as an old SLRB’s configuration, then Tx UE can associate the new SLRB’s configuration to the LCID of the old SLRB and do not include the new SLRB’s configuration in PC5 RRC reconfiguration. That is, from Tx UE side, it complies with the new SLRB configuration in Uu/pre-configuration without interruption of SL transmission, and from Rx UE side, no interruption occurs for the SLRB reception. If a new SLRB’s configuration can be applied by modifying some configurable parameters (such as QoS flow to SLRB mapping, etc.) from an old SLRB’s configuration, then Tx UE can associate the new SLRB’s configuration to the LCID of the old SLRB and indicate the modified SLRB configuration in PC5 RRC reconfiguration. If a new SLRB’s configuration sets new values of some non-configurable parameters such as PDCP/RLC SN size and RLC mode, Tx UE assigns a new LCID to the new SLRB and indicates to add the new SLRB in PC5 RRC reconfiguration. Then Tx UE releases all other SLRBs established based on old SLRB configurations. By this way, PC5 QoS flow service continuity can be guaranteed as far as possible during state transition or Uu configured full configuration. Anyhow, it is Tx UE implementation without additional specification impact.  
 Option 3: send new SLRB configuration with fullConfig flag to Rx UE. Rx UE then releases all old SLRBs and re-setup new SLRBs using the new SLRB configuration. 
As discussed above, SLRB configuration in PC5 RRC reconfiguration can be decoupled with SLRB configuration in NW/pre-configuration. Option 1 and option 2 are Tx UE implementation and supported by current procedures while option 3 has specification impact. So it is not necessary to apply full configuration for SLRB configuration in PC5 RRC reconfiguration. 

If new SL configuration shall be applied or full configuration is configured in Uu, Tx UE includes the new SL measurement and CSI-RS configuration in PC5 RRC reconfiguration to transmit to Rx UE. Rx UE stores and applies the latest version of SL measurement and CSI-RS configuration. A fullConfig flag in PC5 RRC reconfiguration to indicate Rx UE using the new SL measurement and CSI-RS configuration is not needed.

Therefore, a fullConfig flag in PC5 RRC reconfiguration to indicate Rx UE using new SL configuration is not needed.
SLRB configuration in PC5 RRC reconfiguration can be decoupled with SLRB configuration in NW/pre-configuration.

A fullConfig flag is not needed in PC5 RRC reconfiguration from Tx UE to indicate Rx UE using new SL configuration.
2.2 QoS flows not mapped to any SLRB configurations in SIB
Generally, if a QoS flow initiated in an RRC_IDLE/INACTIVE UE is not mapped to any SLRB configurations in V2X SIB, it can be mapped to the default SLRB configuration. But in some case, the UE may have some QoS flows with high QoS requirements, of which the QoS may not be guaranteed if keeping them served by mode 2 resources configured in V2X SIB. That is, such QoS flows with high requirements might not be appropriately served by the default SLRB configuration in the SIB. In this case, it is better to allow RRC_IDLE/INACTIVE UE having high requirement QoS flows to turn into RRC_CONNECTED state to acquire dedicated SL resources from network. 

Specifically, a list of QoS profiles with high requirements can be configured in V2X SIB, if a QoS flow cannot be mapped to any SLRB configurations in V2X SIB and included in the list of the high requirement QoS flows, the RRC_IDLE/INACTIVE UE is allowed to turn into RRC_CONNECTED state to acquire dedicated SL resources, otherwise if the QoS flow is not included in the list, it will be mapped to the default SLRB configuration. However, if a list of QoS profiles is configured in the V2X SIB, the SIB size issue may be more severe. Alternatively, to reduce the SIB size, a QoS threshold (such as PQI) can be configured in the V2X SIB. If a QoS flow has higher QoS profile than the threshold, the RRC_IDLE/INACTIVE UE is allowed to turn into RRC_CONNECTED state.
It is suggested that a list of QoS profiles with high requirements or a QoS threshold is configured in the V2X SIB to allow RRC_IDLE/INACTIVE UE to turn into RRC_CONNECTED state for acquiring dedicated SL resource from network when a QoS flow cannot be mapped to any SLRB configuration in V2X SIB but included in the QoS profile list or satisfied with the QoS threshold.
2.3 Configuration of integrity protection for SL DRB
Based on the following RAN2 agreements on SL unicast, 
- PDCP should support AS ciphering and integrity protection for SL data and PC5-RRC.
- For SL DRBs of unicast, if the integrity protection is not configured, the MAC-I field is not present.
- Except for Direct Communication Request, the MAC-I field is always present in the PDCP format for other PC5 Signallings and SL RRC signallings.
we can observe that both AS ciphering and integrity protection are mandatory for SL SRBs (except for the SRB for Direct Communication Request). Integrity protection is configurable for SL DRBs for unicast. However, it is not clear whether AS ciphering is mandatory or configurable for SL DRBs for unicast. Considering the secure SL unicast communication, it is better that AS ciphering is mandatory for SL DRBs for unicast.
RAN2 confirms that AS ciphering is mandatory for SL DRBs for unicast.
As observed above, integrity protection is configurable for SL DRBs for unicast. Naturally, the configuration of integrity protection enable/disable for SL DRBs shall be configured in SLRB configuration in Uu-RRC/SIB/pre-configuration and PC5-RRC signalling, so that Tx UE can construct PDCP PDU with correct format and Rx UE is aware of whether performing integrity verification for a specific SL DRB. However, the current RRC specification is lack of this configuration. It is suggested to capture the missing feature in the RRC specification. 

Observation 1: The configuration of integrity protection enable/disable for SL DRBs, which shall be configured in SLRB configuration in Uu-RRC/SIB/pre-configuration and PC5-RRC signalling, is missing in the current RRC specification.
It is suggested to capture the missing feature of configuration of integrity protection enable/disable for SL DRBs in the RRC specification.
2.4 Configured sidelink grant
During RAN1#99 meeting, some SL configured grant configuration  related agreements have been reached as below:
	Agreements:

At least the following parameters are part of a SL configured grant configuration:

Configuration index of the CG 

Time offset (for type-1 only)

Time-frequency allocation (for type-1 only)

Using the same format as in DCI.
Periodicity

The configured grant is associated with a single transmit resource pool.

RAN2 can add other parameters if deemed necessary by RAN2
A UE in mode 1 is configured at least with one transmit resource pool 

For type-2 CG, the time-frequency allocation and the configuration index of the CG are indicated in DCI.

All parameters for CG type 2 for activation DCI re-use the same respective parameters configured for CG type 1, when applicable


In the following, we will provide further analyses on left RRC issues such as SL configured grant configuration and identify the potential standard impacts based on above agreements.
2.4.1 Basic parameters 
Based on RAN1’s agreement, Configuration index of the CG, SLCS-RNTI, periodicity, timeDomainOffset and timeDomainAllocation is necessary for a SL configured grant configuration. But whether other parameters such as nrofHARQ-Processes,HARQ-ProcID-offset and configuredGrantTimer are needed is FFS.

 nrofHARQ-Processes:
As we know, for the parameter of nrofHARQ-Processes in configured uplink grant, it is used to restrict the scope of the HARQ process id of the configured uplink grants and the associated HARQ process ID is less than nrofHARQ-Processes. By this way, it can avoid the HARQ process id conflict between dynamic grant and the configured grant. According to RAN1’s working assumption, the HARQ ID is used to identify the TB for which resources for retransmission are provided, which means the gNB shall know or allocate the ID of the sidelink HARQ process id. Thus, to avoid the sidelink HARQ process id conflict between sidelink dynamic grant and the configured sidelink grant, the nrofHARQ-Processes parameter that is used to restrict the the scope of the HARQ process id for configured sidelink grants is also useful. 
The parameter of nrofHARQ-Processes is needed for configured sidelink grants configuration.

 HARQ-ProcID-offset:

During IIOT WID, it is agreed that HARQ process ID offset is introduced for each configured grant so that they can differentiate with each other. The formula is as following:

 HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes + harq-procID-offset.

In our opinion, introducing the parameter of harq-procID-offset is because HARQ process ID among multiple configured grants  may have ambiguity in case more than one configured grants are valid within same symbol/slot. Since the multiple configured grants are also supported in sidelink, it seems reasonable to introduce the  parameter of  harq-procID-offset in configured sidelink grant configuration. 

The parameter of HARQ-ProcID-offset is needed for configured sidelink grants configuration. And the HARQ process ID calculation formula defined in IIOT can be reused.
 configuredGrantTimer:

For uplink configured grant timer, it is used to consider whether the NDI bit for the corresponding HARQ process can be toggled if no HARQ feedback is received. According to our understanding, for the sidelink, if the transmitting UE indicates HARQ feedback is not needed, it may clear the associated HARQ buffer when it finishes all the transmission of the associated HARQ process. If the transmitting UE indicates HARQ feedback is needed, it may clear the associated HARQ buffer when related ACK feedback is received, otherwise, it will perform retransmission. When the maximal retransmission number is reached, it will also clear the associated HARQ buffer. However, as we know, the UE may request additional retransmission grant for a configured grant HARQ process, but the gNB may not schedule additional retransmission grant in times or UE fails to receive it. To prevent such unexpected waiting, the configured grant timer can be introduced for the UE to clear the associated HARQ buffer. 
The parameter of configuredGrantTimer is needed for configured sidelink grants configuration.

2.4.2 Additional parameters
It was agreed in RAN2#106 meeting that configured sidelink grant type 1 is considered as SL LCP mapping restriction for sidelink LCH. Furthermore, according to the previous agreement, multiple active configured sidelink grants are supported in NR sidelink to support V2X traffic with various requirements for latency, reliability, and availability. It is natural to configure type 1 grant with different resource sizes, retransmission resource and periods to meet different Qos requirements. For example, the gNB can configure more retransmission resource for the traffic with stringent reliability QoS requirements while the gNB can configure less retransmission resource for the traffic with loose reliability requirements. The gNB may allocate the overlapping type 1 configured sidelink grant resource to different UEs. If the UE has no traffic data of stringent reliability requirement to transmit during the occasion of type 1 configured grant, it shall not transmit other traffic data since the resource may be used by other UEs. Moreover, during IIOT WID, the mapping between UL LCHs and configured UL grants is supported and it is agreed that LCH configured with allowedCG-List is allowed to be mapped to dynamic grant. In our opinion, this mechanism can be reused in sidelink, that is a SL LCH can be mapped to multiple CG configurations and a new parameter sl-allowedCG-List is introduced to map each LCH to a set of sidelink configured grants.
As in IIoT, each SL LCH can be mapped to zero, one or more configured SL grants. And a new parameter of sl-allowedCG-List is introduced for each LCH to map a set of sidelink configured grants. 
NR IIoT is also discussing multiple UL configured grants. The UE behavior when multiple configured grants occur simultaneously was discussed and some agreements were reached as below: 

	RAN2 shall study resource conflicts between multiple active configured grants, in addition to Scenarios 2 and 3, part of UL data-data prioritization.

For cases when MAC prioritizes a grant, MAC prioritizes the grant on which data of the highest priority can be transmitted according to LCP restrictions and priority configured for each LCH.


Observation 2: NR IIoT is also discussing multiple UL configured grants. And it was agreed that MAC prioritizes the grant on which data of the highest priority can be transmitted according to LCP restrictions and priority configured for each LCH.
In our opinion, the UE behavior when multiple UL configured grants occur simultaneously can be reused when multiple SL configured grants occur simultaneously.

The NR IIoT UE behavior when multiple UL configured grants occur simultaneously can be reused when multiple SL configured grants occur simultaneously. 

Considering that sidelink does not introduce priority for dynamic scheduling as the NR IIoT does, the solution for the collision between SL CG and SL DG used in NR IIoT cannot be reused for sidelink. For this issue, we suggest overriding the SL CG by the overlapped SL DG when collision between SL CG and SL DG happens as in R15 Uu.
RAN2 is suggested overriding the SL CG by the overlapped SL DG when collision between SL CG and SL DG happens as in R15 sidelink.
2.5 Sidelink RLM management
According to the latest SA2 progress, the V2X layer will support keep alive mechanism to determine if a particular unicast link is still valid. To be specific, UE periodically sends the keep alive message and waits for the keep alive ack message. If the keep alive ack message could not be received before a timer expiry, UE shall initiate the direct link release procedure. As we can see, this procedure only considers whether the ack message could be received or not. It is rather slow in radio link quality monitoring. Compared with keep alive mechanism, RLM can react more quickly to link quality changes.

As agreed in RAN2#105 meeting, if SL RLC AM is supported for unicast, RLF declaration could be triggered by indication from RLC that the maximum number of retransmissions has been reached. Suppose the Rx UE also has SL RLM AM transmission, it can utilize this metric for RLF declaration. As we know, the majority data traffics on the network are TCP/IP based which require the TCP feedback, even for video and voice. This requires the UE to act as both Tx UE and Rx UE. In this case, it is naturally that peer UEs involved in PC5 unicast sidelink communication be configured with SL DRB for transmission. Correspondingly, both UEs may configure peer UE to report PC5 link measurement result. As we know, PC5 SRB is RLC AM and the UE may use the retransmission of measurement report message to detect the radio link quality. Suppose in the rare case that UE is only configured with RLC UM DRB for reception, it may still rely on keep-alive mechanism for link monitoring. Although the keep-alive mechanism is slow in time-scale, it can still detect the link quality and release the PC5 link if necessary.  
On the other hand, the RLF declaration based on the number of DTX received. DTX status occurs when the RX UE does not receive the PSCCH, or the TX UE is not able to receive the PSFCH. To be specific, the TX UE declares RLF when the number of consecutive DTX received from the lower layers is exceeds the pre-configured maximum consecutive DTX threshold. However during the email discussion, it is argued that the RLF declaration only based on the number of DTX may introduce false alarm due to varying channel conditions.
As we know, in Uu RLF mechanism, T310 timer is used to alleviate the impact of varying channel conditions. Upon receiving N310 consecutive OOS indications from lower layers, UE shall start timer T310. Upon receiving N311 consecutive IS indications from lower layers while T310 is running, the UE shall stop timer T310. Upon T310 expiry, UE shall declare RLF in Uu. In our opinion, the timer similar to T310 should be introduced for the PC5 RLF detection. Upon receiving a number of consecutive HARQ DTX/NACK indications for one PC5 link from lower layers, UE shall start timer T310 for the corresponding PC5 link. On the other hand, upon receiving a number of consecutive HARQ ACK for the PC5 link from lower layers while T310 is running, the UE shall stop timer T310 for the corresponding PC5 link. Upon T310 expiry, UE shall declare RLF in PC5 link. By doing so, the pre-mature RLF declaration can be avoided.

In a sum, we think that the RLF detection based on maximum number of retransmissions of RLC AM RB could be used to solve link monitoring issue in most cases. For the rare case that UE is only configured with RLC UM DRB for reception, it may still rely on keep-alive mechanism for link monitoring. With regard to DTX based RLF declaration, we think it should be considered together with T310 time to alleviate the impact of varying channel condition. Otherwise, it may introduce pre-mature RLF declaration. Considering the pros and cons of keep alive mechanism and DTX for RLF detection, we slightly prefer to only consider the keep alive mechanism for RLF detection when UE is only configured with RLC AM RB for Rx. 
The RLF detection based on maximum number of retransmissions of RLC AM RB could be used to solve link monitoring issue in most cases. For the rare case that UE is only configured with RLC UM DRB for reception, it may rely on keep-alive mechanism for link monitoring. 

 With regard to DTX based RLF declaration, we think it should be considered together with T310 time to alleviate the impact of varying channel condition. Otherwise, it may introduce pre-mature RLF declaration.

It is suggested not to consider the DTX based RLF declaration in Rel-16.
3
Conclusion
In this contribution, some RRC remaining issues were discussed. And we have the following observations and proposals:

Observation 1: The configuration of integrity protection enable/disable for SL DRBs, which shall be configured in SLRB configuration in Uu-RRC/SIB/pre-configuration and PC5-RRC signalling, is missing in the current RRC specification.

Observation 2: NR IIoT is also discussing multiple UL configured grants. And it was agreed that MAC prioritizes the grant on which data of the highest priority can be transmitted according to LCP restrictions and priority configured for each LCH.
SLRB configuration in PC5 RRC reconfiguration can be decoupled with SLRB configuration in NW/pre-configuration.

A fullConfig flag is not needed in PC5 RRC reconfiguration from Tx UE to indicate Rx UE using new SL configuration.
It is suggested that a list of QoS profiles with high requirements or a QoS threshold is configured in the V2X SIB to allow RRC_IDLE/INACTIVE UE to turn into RRC_CONNECTED state for acquiring dedicated SL resource from network when a QoS flow cannot be mapped to any SLRB configuration in V2X SIB but included in the QoS profile list or satisfied with the QoS threshold.
RAN2 confirms that AS ciphering is mandatory for SL DRBs for unicast.
It is suggested to capture the missing feature of configuration of integrity protection enable/disable for SL DRBs in the RRC specification.
The parameter of nrofHARQ-Processes is needed for configured sidelink grants configuration.

The parameter of HARQ-ProcID-offset is needed for configured sidelink grants configuration. And the HARQ process ID calculation formula defined in IIOT can be reused.
The parameter of configuredGrantTimer is needed for configured sidelink grants configuration.

As in IIoT, each SL LCH can be mapped to zero, one or more configured SL grants. And a new parameter of sl-allowedCG-List is introduced for each LCH to map a set of sidelink configured grants. 
The NR IIoT UE behavior when multiple UL configured grants occur simultaneously can be reused when multiple SL configured grants occur simultaneously. 

RAN2 is suggested overriding the SL CG by the overlapped SL DG when collision between SL CG and SL DG happens as in R15 sidelink.
The RLF detection based on maximum number of retransmissions of RLC AM RB could be used to solve link monitoring issue in most cases. For the rare case that UE is only configured with RLC UM DRB for reception, it may rely on keep-alive mechanism for link monitoring. 

 With regard to DTX based RLF declaration, we think it should be considered together with T310 time to alleviate the impact of varying channel condition. Otherwise, it may introduce pre-mature RLF declaration.

It is suggested not to consider the DTX based RLF declaration in Rel-16.
The specification impact of above issues are provided in the companion CR [2].
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