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1 Introduction

In this contribution, we discuss the left open issues on RRC.
2 Discussion
2.1 Issue-1: AS-layer configuration failure

RAN2 has agreed to adopt UE report to network for updated SLRB reconfiguration via dedicated RRC signaling
3: The RRC connected TX UE reports a new failure cause to the NW upon the reception of RRCReconfigurationFailureSidelink from the RX UE.
But it is limited to CONNECTED UE - for IDLE/INACTIVE UE which relies on SIB/pre-configuration, after receiving failure message from counterpart UE, the TX-UE can only:

· Apply RLF handling procedure; or

· Do nothing (since there is no way to adapt/revise SIB/pre-configuration);
In the latter case, the unicast link would be stuck at the situation of SL-SRB being established, yet SL-DRB being failed to be established. There is no point for the UE to stop at the useless state.
Proposal 1 If AS-layer configuration failure message is received, IDLE/INACTIVE UE handles it as sidelink RLF.

2.2 Issue-2: Full-configuration based state transition
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Figure 2 The state transition cases (case-A, B, C, D)

The issue is how for the UE to behave during the transition of different coverage scenarios/states, as shown in Figure 2, i.e., 

A. When UE switch between in-coverage and out-of-coverage case;

B. When UE switch between different cells when in IDLE/INACTIVE state;

C. When UE switch between IDLE/INACTIVE and CONNECTED state;

D. When UE receives re-configuration from network when in CONNECTED state;

Except for case-D, for all the other cases, UE would switch from configuration-1 to configuration-2 without no delta configuration between configuration-1/2. Even for case-D, if the UE moves between two gNB which supports two different versions of NR-V2X (e.g., R16 and R17), delta configuration may not be feasible either.

Observation 1 During some state transition cases (e.g., between pre-configuration and SIB, between different SIBs, between dedicated RRC and SIB), the UE cannot get delta configuration from dedicated RRC / SIB / pre-configuration.

Since the DL configuration is not in “delta” format, the issue is how to perform the configuration in SL. One way is to rely on TX-UE to “translate” the full configuration from dedicated RRC / SIB / pre-configuration to delta configuration on PC5-RRC, via AS-layer configuration. But that is not always possible since 

· Firstly, some parameters cannot be changed after DRB re-established. For example: 1) for SDAP, SDAP header presence/absence are not reconfigurable after DRB setup, and 2) for PDCP, SN length, integrity protection and ciphering are not reconfigurable after DRB setup. For these types of parameter, the reconfiguration can only be implemented by SLRB release and add, i.e., full configuration.

· Secondly, full configuration is necessary to handle the configuration between different releases of NR-V2X. In other words, in case configuration-1 is based on Rel-x NR-V2X, while configuration-2 is based on Rel-y NR-V2X, full configuration is needed.

Observation 2 Some parameters cannot be re-configured after DRB being established.

Observation 3 Full configuration is necessary to handle different releases.

In RAN2#109e, the following agreement has been reached

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). 
I.e., it is concluded that the TX-UE would rely on the full-configuration during the state transition to apply the change, while it is still FFS how for the RX-UE to apply the change to align with TX-UE. For this issue, in the email discussion of [702], the discussion is as follows:

b) for the subsequent sentence, further change would be needed, i.e., “does not include the sidelink RRC reconfiguration and sidelink UE capability received from other UEs via PC5-RRC” , i.e., when Tx-UE perform a full-configuration, it has to be reflected at Rx-UE side, so similar behavior would be needed at Rx-UE side, and it would be triggered via PC5-RRC. In short, the full-configuration during state-transition of Tx-UE would impact both Tx-UE and Rx-UE in a same manner. For the former, it is triggered by Uu-RRC/Pre-configuration, while for the latter, it would be triggered by PC5-RRC, e.g., by including a fullconfig flag as we did in Uu.
In short, we would suggest separate the description of full-configuration for SL from 5.3.5.11, and include behavior of Rx-UE as well.

[Yulong]: For the “latter” one, where TX UE indicates the full-configuration to RX by PC5-RRC, our understanding is that it is not covered by the agreement. The agreement is mainly for the TX side behavior. We are open to discuss the full-configuration in PC5-RRC. Another approaches can be that TX always use full configuration parameters in PC5-RRC or TX implementation to change the full configuration into the release-and-add like delta configuration. Companies are encouraged to bring CR or Tdoc next meeting to clarify this. 

So according to the discussion above, there are at least two options to solve this issue:

· Option-1: to introduce the full-configuration flag to PC5-RRC;

· Option-2: to rely on TX-UE implementation to change the full configuration into the release-and-add like delta configuration;

If we go with option-2, it means that PC5-RRC has to rely on explicit signaling to perform the following steps, assuming full-configuration of sidelink is to mimic the behavior of Uu interface

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.

1>
if the spCellConfig in the masterCellGroup includes the reconfigurationWithSync (i.e., SpCell change):

2>
release/ clear all current common radio configurations;

2>
use the default values specified in 9.2.3 for timers T310, T311 and constants N310, N311;
1>
else (full configuration after re-establishment or during RRC resume):

2>
use values for timers T301, T310, T311 and constants N310, N311, as included in ue-TimersAndConstants received in SIB1;

1>
apply the default L1 parameter values as specified in corresponding physical layer specifications except for the following:

-
parameters for which values are provided in SIB1;
1>
apply the default MAC Cell Group configuration as specified in 9.2.2;
1>
for each srb-Identity value included in the srb-ToAddModList (SRB reconfiguration):

2>
apply the default SRB configuration defined in 9.2.1 for the corresponding SRB;

NOTE 2:
This is to get the SRBs (SRB1 and SRB2 for reconfiguration with sync and SRB2 for reconfiguration after re-establishment) to a known state from which the reconfiguration message can do further configuration.

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;
The consequence are as follows

1) Firstly, increased signalling overhead, i.e., the TX-UE would have to release all configuration explicitly using signalling, to all the connected RX-UEs, during state transition, and increased specification effort, i.e., RRC specification has to capture this TX-UE “translation” operation (from full-configuration of Uu interface to release-and-add of PC5 interface);

2) Secondly, MAC re-set cannot be performed by using existing signalling for SLRB release anyway. In Uu, there are other explicit bits / method to trigger MAC re-set, i.e., during handover / re-establishment / resume procedure, yet there is no such bits in PC5-RRC, SLRB release can only release RLC/PDCP/SDAP, but cannot perform MAC re-set, i.e., HARQ buffer cannot be flushed, so the old packets in HARQ buffer cannot be cleared, and would lead to ambiguity / errors at RX-UE side, e.g., due to the change on parameters like 1) for SDAP, SDAP header presence/absence are not reconfigurable after DRB setup, and 2) for PDCP, SN length, integrity protection and ciphering are not reconfigurable after DRB setup.

3) Thirdly, the ambiguity at RX-UE, since currently RX-UE has to judge the conditions in section 5.x.9.1.4.1 to decide whether the release can be done, i.e., a SLRB can be released unless there is no on-going traffic for the forwarding direction and reverse direction, which is apparently not the case for full-configuration, where both TX-UE and RX-UE has on-going traffic.

5.x.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 RRCReconfigurationSidelink includes the slrb-ConfigToReleaseList:

2>
for each slrb-PC5-ConfigIndex value included in the slrb-ConfigToReleaseList that is part of the current UE sidelink configuration;
3> perform the sidelink DRB release procedure, according to sub-clause 5.x.9.1.4;
Observation 4 Explicit release-and-add would lead to increased signalling overhead, specification effort, unflushed HARQ buffer and different behaviour at RX-UE when judging the condition of SLRB release operation.

So the simple solution of adding a full-configuration flag to PC5-RRC is preferred, just to mimic the behaviour of Uu interface.
Proposal 2 Support full configuration on PC5-RRC based AS-layer configuration procedure, in order for the case that TX-UE switches between configuration(s) without delta signalling.

2.3 Issue-3: UEAssistanceInformation message

The left issue is the prohibit timer. I.e., on top of the UE implementation-based triggering, one missing part in LTE is the prohibit timer, which is used for all other cases of UAI (i.e., T340/341/342/343/344/345), which are also kept in NR as well (i.e., T342/345). 

1>
if configured to provide delay budget report:

2>
if the UE did not transmit a UEAssistanceInformation message with delayBudgetReport since it was configured to provide delay budget report; or

2>
if the current delay budget is different from the one indicated in the last transmission of the UEAssistanceInformation message including delayBudgetReport and timer T342 is not running:

3>
start or restart timer T342 with the timer value set to the delayBudgetReportingProhibitTimer;
3>
initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide a delay budget report;

1>
if configured to provide overheating assistance information:

2>
if the overheating condition has been detected and T345 is not running; or

2>
if the current overheating assistance information is different from the one indicated in the last transmission of the UEAssistanceInformation message including overheatingAssistance and timer T345 is not running:

3>
start timer T345 with the timer value set to the overheatingIndicationProhibitTimer;

3>
initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide overheating assistance information;

This issue could be fixed now when we introduce SL related UAI report in NR. And it has to align with the main session conclusion as follows as well.
· At least for NR, Prohibit mechanisms are feature specific, e.g. prohibit timer handling 

Proposal 3 To adopt a prohibit timer for SL-related information report in UAI message.

3 Conclusion
Based on the discussion in section 2, we observe

Observation 1
During some state transition cases (e.g., between pre-configuration and SIB, between different SIBs, between dedicated RRC and SIB), the UE cannot get delta configuration from dedicated RRC / SIB / pre-configuration.
Observation 2
Some parameters cannot be re-configured after DRB being established.
Observation 3
Full configuration is necessary to handle different releases.
Observation 4
Explicit release-and-add would lead to increased signalling overhead, specification effort, unflushed HARQ buffer and different behaviour at RX-UE when judging the condition of SLRB release operation.


And thus we propose:
Proposal 1
If AS-layer configuration failure message is received, IDLE/INACTIVE UE handles it as sidelink RLF.
Proposal 2
Support full configuration on PC5-RRC based AS-layer configuration procedure, in order for the case that TX-UE switches between configuration(s) without delta signalling.
Proposal 3
To adopt a prohibit timer for SL-related information report in UAI message.
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