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1 Introduction
This contribution discusses the remaining RRC open issues, i.e. the left-over functional issues for the completion of the WI, for 5G V2X with NR SL. These issues include the Editor’s Notes remaining in the agreed RRC CR [1] as well as some other critical issues that failed to be covered in previous discussions, specifically including:

· Open #Issue A (N.002): The EN on FFS on the need of Further UE behaviors upon PC5 AS configuration failure[2, 5.8.9.1.8];
· Open #Issue B (N.001): The EN on whether any normative procedure is needed for SL related full configuration [2, 5.3.5.11];
· Open #Issue C: How the gNB configures SR configurations for SL-SRBs (critical issue not ever identified before).

· Open #Issue D (N.003): Whether to keep the HARQ process ID number (sl-NrOfHARQ-Processes) as well as HARQ process ID offset (sl-HARQ-ProcID-offset) for each configured SL grant type 1/2 [2, 6.3.5].

Proposals are given to conclude above issues, and two corresponding draft CRs (related to RRC and MAC respectively) are provided to implement the proposals [3][4]. It is expected that after concluding them, the 5G V2X with NR SL WI can be “really” closed from functional point of view, and all the basic functionalities/feature are already completed and specified. 
2 Discussion
2.1 Open Issue #A (N.002): UE behavior upon PC5 AS configuration failure
The issue to be discussed is the following Editor’s Notes [2]:

	5.8.9.1.8
Sidelink RRC reconfiguration failure
The UE shall perform the following actions upon reception of the RRCReconfigurationFailureSidelink:

1>
stop timer T400, if running;

2>
continue using the configuration used prior to corresponding RRCReconfigurationSidelink message;

1>
if UE is in RRC_CONNECTED:

2>
perform the sidelink UE information for NR sidelink communication procedure, as specified in 5.8.3.3 or sub-clause 5.10.X in TS 36.331 [10];

Editor Notes: FFS on the need of further UE behaviors upon PC5 AS configuration failure.


In NR SL, it is now specified that the RX UE that sends the RRCReconfigurationFailureSidelink “continue using the configuration used prior to the reception of the RRCReconfigurationSidelink message”, when the AS configuration failure happens due to the received RRCREconfigurationSidelink, without ever been controversies. 
	5.8.9.1.3
Reception of an RRCReconfigurationSidelink by the UE

The UE shall perform the following actions upon reception of the RRCReconfigurationSidelink:

[...]

1>
if the UE is unable to comply with (part of) the configuration included in the RRCReconfigurationSidelink (i.e. sidelink RRC reconfiguration failure):

2>
continue using the configuration used prior to the reception of the RRCReconfigurationSidelink message;
2>
set the content of the RRCReconfigurationFailureSidelink message;

3>
submit the RRCReconfigurationFailureSidelink message to lower layers for transmission;

[...]


In NR Uu, it is also specified that the UE, when it is unable to comply with the configurations in RRCReconfiguration, shall “continue using the configuration used prior to the reception of the RRCReconfiguration message” that lead to the AS configuration failure. In such a case, it is straightforward that the NW should also maintain the AS configurations for the UE in order to support the continuous usage of the previous working configuration. 

	5.3.5.8.2
Inability to comply with RRCReconfiguration

The UE shall:

1>
if the UE is in (NG)EN-DC:
2>
if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message received over SRB3;

3>
continue using the configuration used prior to the reception of RRCReconfiguration message;
3>
initiate the SCG failure information procedure as specified in subclause 5.7.3 to report SCG reconfiguration error, upon which the connection reconfiguration procedure ends;

2>
else, if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message received over SRB1;

3>
continue using the configuration used prior to the reception of RRCReconfiguration message;
3>
initiate the connection re-establishment procedure as specified in TS 36.331 [10], clause 5.3.7, upon which the connection reconfiguration procedure ends.

1>
else if RRCReconfiguration is received via NR (i.e., NR standalone, NE-DC, or NR-DC):
2>
if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message received over SRB3;

NOTE 0:
This case does not apply in NE-DC.

3>
continue using the configuration used prior to the reception of RRCReconfiguration message;
3>
initiate the SCG failure information procedure as specified in subclause 5.7.3 to report SCG reconfiguration error, upon which the connection reconfiguration procedure ends;

2>
else if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message received over the SRB1; 

NOTE 0a:
The compliance also covers the SCG configuration carried within octet strings e.g. field mrdc-SecondaryCellGroupConfig. I.e. the failure behaviour defined also applies in case the UE cannot comply with the embedded SCG configuration or with the combination of (parts of) the MCG and SCG configurations.
3>
continue using the configuration used prior to the reception of RRCReconfiguration message;
[...]


Now that the RX UE in NR SL shall continue using previous working configurations when SL AS configuration happens, and the UE in Uu also continues using earlier working configurations when Uu AS configurations happens, there is no reason why the TX UE in NR SL does not follow the same behavior upon reception of RRCReconfigurationFailureSidelink, but have to be associated with SL RLF operation as proposed by some companies.  
Therefore, we propose that the current Specification for the TX UE behavior upon AS configuration failure in NR SL is already sufficient, i.e. continue using the configuration prior to reception of RRCReconfigurationFailureSidelink, and no more discussion is needed with the Editor’s Notes being able to be removed. 

Proposal 1: Remove the Editor’s Notes “FFS on the need of further UE behaviours upon PC5 AS configuration failure”, and confirm that the TX UE shall continue using the configurations prior to the reception of RRCReconfigurationFailureSidelink as in the current specification.
2.2 Open Issue #B (N.001): Need of normative texts for SL related full configuration
The section is to deal with the following leftover issue in 38.331 agreed CR in last meeting [2]:

	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 procedure for the SL to perform the full configuration at TX and RX UE side.


As we have agreed the following agreements [5], we can have the clear interruption as observation 1 based on the current specification [2].
	· 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).


Observation 1: In case of HO with full configuration, the TX UE behaviours to release Uu-RRC configurations received from the NW, but not to release the PC5-RRC configurations received from the peer UE, have been captured in the specification.

When UE transits from IDLE to CONNECTED, there is no valid configuration in connected mode at all. UE has to use the full configuration to handle the first RRC reconfiguration. The SIB configuration cannot be applied in RRC connected state, since all the parameters in the system information is “Need R”. UE will never apply delta configuration to an IE market as “Need R”.

When UE transits from CONNECTED to IDLE, UE will release all the configurations based on the procedure “UE actions upon going to RRC_IDLE”. Then, the SIB configuration has to be handled as full configuration.

Therefore, there is no need of further text to clarify the UE beaveries. The wording in the current NOTE is more than sufficient.
Observation 2: In case of state transition and change of SIB, TX UE always handles as full configuration in Uu interface, without any particular normative procedure.

Proposal 2: There is no need of separate normative procedure for SL configurations at TX UE, upon full configuration.
Another issue is whether RX UE should be aware if the PC5 AS configuration is delta configuration or full configuration. The motivation to use full configuration in the Uu interface is the case that NW is not able to fetch or know the current configuration at UE side. However, in the PC5 AS configuration case, regardless the delta or full configuration from Uu interface, the TX UE can always be aware of the RX UE’s current configurations. The TX UE can determine whether to configure the full parameters or some delta parameters, based on the RX UE’s current configurations. Therefore, RX should always treat the configurations as delta configuration. It means, no change or indication in the PC5-RRC reconfiguration message is required. 
Proposal 3: Do not support the full configuration indication in the PC5-RRC reconfiguration message. Whether to use delta configuration or full configuration is up to TX UE implementation, which is agnostic to RX UE.
2.3 Open Issue #C: SR configuration for SL-SRBs
We identify a critical issue for how to configure the SR configuration for SL-SRBs. This issue failed to be identified previously; however, the issue is critical, because it may lead to great impacts on how the gNB schedule the SL resources when there is available data to be transmitted in SL-SRBs by a mode-1 UE. 

For the RRC connected UE, if the UE is configured to use SL Mode 1 for resource allocation, the gNB can decide whether to configure dedicated SR configuration/resources for the UE. If SR is triggered and the UE has dedicated SR configuration/resources, the UE use such dedicated configuration/resources to send the scheduling request. Otherwise, the UE needs to trigger the random access procedure. 
For the SL DRB, it can be configured by the gNB via the dedicated signalling if the UE is in RRC Connected. In the logical channel configuration of the SL DRB, one parameter is the SR configuration as shown below. So via this signalling, the gNB can configure dedicated SR configuration/resource for the UE per SL DRB if it decides to do so.

	SL-LogicalChannelConfig-r16 ::=            SEQUENCE {

    sl-Priority-r16                      INTEGER (1..8),

    sl-PrioritisedBitRate-r16            ENUMERATED {kBps0, kBps8, kBps16, kBps32, kBps64, kBps128, kBps256, kBps512,kBps1024, kBps2048, kBps4096, kBps8192, kBps16384, kBps32768, kBps65536, infinity},

    sl-BucketSizeDuration-r16            ENUMERATED {ms5, ms10, ms20, ms50, ms100, ms150, ms300, ms500, ms1000,spare7, spare6, spare5, spare4, spare3,spare2, spare1},

    sl-ConfiguredGrantType1Allowed-r16   ENUMERATED {true}                   OPTIONAL,   -- Need R
    sl-HARQ-FeedbackEnabled-r16          ENUMERATED {enabled, disabled }     OPTIONAL,   -- Need R
    sl-LogicalChannelGroup-r16           INTEGER (0..maxLCG-ID)              OPTIONAL,   -- Need R
    sl-SchedulingRequestId-r16           SchedulingRequestId                 OPTIONAL,   -- Need R
    sl-LogicalChannelSR-DelayTimerApplied-r16  BOOLEAN                       OPTIONAL,   -- Need R

    ...


Observation 3: For an SL DRB, gNB can configure SR configuration/resource associated with it via the logical channel configuration of the SL DRB.
In contrast to SL DRB, four SL SRBs, which are used for transmit PC5-S message and PC5-RRC message are also defined in NR SL. However, the SL SRB related configurations, including PDCP, RLC configuration and logical channel configurations are specified in 9.1.1 of 38.331 [2], which means that no dedicated signalling is defined to reconfigure the SL SRB configurations. So, for the SL SRB, there is no way for the gNB to configure dedicated SR configuration/resource for the UE with SL Mode 1. In other words, in case the BSR is triggered by SL SRB, the UE can only trigger random access procedure in order to request SL grant.

Observation 4: Since SL SRBs are specified rather than NW configured, there is no signalling to configure dedicated SR configuration/resource which is associated with the SL SRB. Therefore, once an SL BSR is triggered by the logical channel associated with an SL SRB, a UE has no other choice but to trigger random access procedure in order to request gNB scheduling of SL grants. 

According to the above observations, it is obviously unacceptable for an SL BSR triggered by the logical channels of SL-SRBs to only rely on random access to get SL resources. The current signalling design is obviously insufficient. In our understanding, the signalling that could enable the gNB to configure dedicated SR configuration/resource for the UE’s SL SRB should be supported in the specification, instead of only relying on the random access to request SL grant for SL SRB transmission.

Proposal 4: The signalling that could enable the gNB to configure dedicated SR configuration/resource associated with the UE’s SL SRB should be specified.
For the signalling design, there could be some options:

·  Option 1: Include SR configuration ID(s) which is associated to the SL SRB in the SL-ScheduledConfig.
·   The SR configuration ID could be common for all the destination and for all the four SL SRBs. Or the SR configuration ID could be per destination but common for all the four SL SRBs.
·  Option 2: In the specified SCCH configuration, add one new parameter, i.e., SR configuration ID. If the gNB decides to configure the SR configuration/resource for the SCCH, the gNB can add such SR configuration ID in the SchedulingRequestToAddMod. If there is no such SR configuration ID in the SchedulingRequestToAddMod, the UE needs to trigger random access procedure in case the SR is triggered by SL SRB.

· Option 3: The SL SRB can use SR configuration corresponding to any SR configuration ID that is configured for the UE. As for which SR configuration to use can be up to UE implementation. With this option, it seems only a simple sentence or a NOTE is needed in the specification. However, gNB has no way to decide whether to configure the SL SRB to use SR or random access for requesting SL grant if go for this option.

·   This option has no any impact on the ASN.1.
From our perspective, we don't have strong preference, and RAN2 is kindly request to discuss which option to be adopted.

Proposal 5: RAN2 to discuss which of above three options to be adopted in order to enable the SL SRB to be associated with SR configuration/resource.
2.4 Open Issue #D (N.003): HARQ related configurations for configured SL grant type 1/2
It is agreed by RAN1 that TX UE can calculate the HARQ process ID used for interaction between the network based on the formula as in NR Uu as follows [6]. 
	Agreements (Q2):
· The HARQ process ID for each transmission in a resource corresponding to a SL configured grant is determined based on the formula used for UL configured grants. 
· The mapping with the values of HPN in SCI is fixed for a TB, and is up to UE implementation.


Besides, there may be more than one SL grants and only a new TB is allowed within a certain SL CG period (e.g. the first SL grant in time is for initial transmission and subsequent grants are used for retransmission). This is similar to the IIOT WI, where a HARQ process ID offset is introduced for each specific configured grant type 1/2 as follows [7]: 
	For configured downlink assignments with harq-procID-offset, the HARQ Process ID associated with the slot where the DL transmission starts is derived from the following equation:
HARQ Process ID = [floor (CURRENT_slot / periodicity)] modulo nrofHARQ-Processes + harq-procID-offsetwhere CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame] and numberOfSlotsPerFrame refers to the number of consecutive slots per frame as specified in TS 38.211 [8].


To this end, both the parameters of sl-NrOfHARQ-Processes-r16 and sl-HARQ-ProcID-offset should be needed for NR SL, and the below Editor’s Note can be deleted. 
SL-ConfiguredGrantConfig information element

-- ASN1START

-- TAG-SL-CONFIGUREDGRANTCONFIG-START

[...]

SL-ConfiguredGrantConfig-r16 ::=                 SEQUENCE {

    sl-ConfigIndexCG-r16                         SL-ConfigIndexCG-r16,

    sl-PeriodCG-r16                              ENUMERATED {ffs}     OPTIONAL,    -- Need N
    sl-NrOfHARQ-Processes-r16                    INTEGER (1..16)      OPTIONAL,    -- Need N
    sl-HARQ-ProcID-offset-r16                        INTEGER (1..16)      OPTIONAL,    -- Need N
-- Editor notes: The configuration of NrOfHARQ-Processes and HARQ-ProcID-offset is to be confirmed. 

[...]

-- TAG-SL-CONFIGUREDGRANTCONFIG-STOP

-- ASN1STOP
Proposal 6: both of the parameters, i.e. sl-NrOfHARQ-Processes and sl-HARQ-ProcID-offset, are needed for configured SL grant type 1/2.
As for how to determine the HARQ process ID of each SL grants, we think similar method as scheduling for retransmission by DCI should be reused, i.e. the same HARQ process ID shall be calculated based on based on the SL grant for initial transmission (i.e. the first SL CG occasion) and associated to all following SL grants for retransmission of this TB in one period.

Proposal 7: The HARQ process ID is calculated based on the SL grant for initial transmission and applied to the associated SL grant(s) for retransmission with in one periodicity.
In RAN1 #100-e, more than one HARQ processes are supported for a SL CG configuration. Further consideration would be how to define the HARQ process ID calculation formula for SL CG type1/2. In R16 IIOT, to avoid overlapped HARQ process IDs among different activated UL CGs, an offset is introduced and carried explicitly in each CG configuration, which is inherited from LTE URLLC. When it comes to SL CG, it is reasonable that the same method can be reused and a RRC parameter “sl-harq-procID-offset” is indicated to differentiate different SL CGs with different HARQ process IDs.

Observation 5: The offset is needed to avoid the HARQ process ID collision when multiple SL CGs are activated simultaneously and multiple HARQ processes can be employed by a single SL CG configuration.
If ‘sl-harq-ProcID-offset’ is configured for each SL CG, the equation to obtain the HARQ process ID for a SL CG occasion with offset in R16 IIOT [7] can be reused, where the HARQ process ID for each SL CG occasion can be derived from the equation:

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

What is X should be in above formula depends on the periodicity of SL CG. Specifically, if the periodicity of an SL CG configuration is in unit of symbols like R16 UL, X is the current symbol of the SL CG occasion for initial transmission and the HARQ process ID associated with a SL grant should be derived by:

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

where CURRENT_symbol is the symbol index of the first transmission occasion of one SL CG periodicity that takes place, and CURRENT_symbol = (SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slot number in the frame × numberOfSymbolsPerSlot + symbol number in the slot)

Proposal 8: RAN2 assumes that the granularity of the periodicity of the SL CG is symbol-level. 

Proposal 9: RAN2 to confirm that an offset for each SL CG configuration is needed for the calculation of the HARQ process ID (used for the alignment between the network and the TX UE) in Rel-16 SL. The equation can be:

HARQ Process ID = [floor (CURRENT_symbol /sl-periodicity)] modulo sl-nrofHARQ-Processes + sl-harq-ProcID-offset.
3 Conclusion

In this contribution, the TX UE behavior on AS configuration failure is discussed and the corresponding Editor’s Notes left in the Specification is dealt with. The observations and proposals of this paper are as follows: 
Observation 1: In case of HO with full configuration, the TX UE behaviours to release Uu-RRC configurations received from the NW, but not to release the PC5-RRC configurations received from the peer UE, have been captured in the specification.

Observation 2: In case of state transition and change of SIB, TX UE always handles as full configuration in Uu interface, without any particular normative procedure.

Observation 3: For an SL DRB, gNB can configure SR configuration/resource associated with it via the logical channel configuration of the SL DRB.
Observation 4: Since SL SRBs are specified rather than NW configured, there is no signalling to configure dedicated SR configuration/resource which is associated with the SL SRB. Therefore, once an SL BSR is triggered by the logical channel associated with an SL SRB, a UE has no other choice but to trigger random access procedure in order to request gNB scheduling of SL grants. 

Observation 5: The offset is needed to avoid the HARQ process ID collision when multiple SL CGs are activated simultaneously and multiple HARQ processes can be employed by a single SL CG configuration.
Proposal 1: Remove the Editor’s Notes “FFS on the need of further UE behaviours upon PC5 AS configuration failure”, and confirm that the TX UE shall continue using the configurations prior to the reception of RRCReconfigurationFailureSidelink as in the current specification.
Proposal 2: There is no need of separate normative procedure for SL configurations at TX UE, upon full configuration.
Proposal 3: Do not support the full configuration indication in the PC5-RRC reconfiguration message. Whether to use delta configuration or full configuration is up to TX UE implementation, which is agnostic to RX UE.
Proposal 4: The signalling that could enable the gNB to configure dedicated SR configuration/resource associated with the UE’s SL SRB should be specified.
Proposal 5: RAN2 to discuss which of above three options to be adopted in order to enable the SL SRB to be associated with SR configuration/resource.
Proposal 6: both of the parameters, i.e. sl-NrOfHARQ-Processes and sl-HARQ-ProcID-offset, are needed for configured SL grant type 1/2.
Proposal 7: The HARQ process ID is calculated based on the SL grant for initial transmission and applied to the associated SL grant(s) for retransmission with in one periodicity.
Proposal 8: RAN2 assumes that the granularity of the periodicity of the SL CG is symbol-level. 

Proposal 9: RAN2 to confirm that an offset for each SL CG configuration is needed for the calculation of the HARQ process ID (used for the alignment between the network and the TX UE) in Rel-16 SL. The equation can be:

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