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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
This paper is to discuss the issue on SL PDCP out-of-order delivery configuration in current RRC specification [1], and propose a CR to fix the issue [2].
2. [bookmark: _Ref71479702]Discussion
2.1. Background
According to RAN2 agreement reached on SL PDCP configuration listed as below, it is common understanding that SL PDCP out-of-order delivery is Rx only parameter and only applicable to SL unicast communication. 
RAN2#107 Agreements: 
3-6: OutOfOrderDelivery is Rx only parameter and applicable to SL unicast. FFS on SL broadcast, groupcast. FFS on TX case.
RAN2#108 Agreements: 
1: For SL groupcast and broadcast, PDCP out-of-order delivery is not supported.
Observation 1: [bookmark: _Ref79103782]SL PDCP out-of-order delivery is the Rx only parameter and only applicable to SL unicast communication.
Moreover, when we look into the ASN.1 code of SL PDCP out-of-order delivery configuration as follows:
· SIB12: SL-ConfigCommonNR-> SL-RadioBearerConfig-> SL-PDCP-Config-> sl-OutOfOrderDelivery
· RRCReconfiguration:SL-ConfigDedicatedNR-> SL-RadioBearerConfig-> SL-PDCP-Config-> sl-OutOfOrderDelivery
· SL-PreconfigurationNR: SidelinkPreconfigNR-> SL-RadioBearerConfig-> SL-PDCP-Config-> sl-OutOfOrderDelivery
· RRCReconfigurationSidelink: SLRB-Config-> SL-PDCP-ConfigPC5 -> sl-OutOfOrderDelivery
We notice that the sl-OutOfOrderDelivery parameter can be configured via three kinds of method:　pre-configuration (i.e., SL-PreconfigurationNR), network configuration (i.e., SIB12 and RRCReconfiguration), and PC5 RRC configuration (i.e., RRCReconfigurationSidelink).
Observation 2: [bookmark: _Ref79103784]The parameter sl-OutOfOrderDelivery in a sidelink DRB can be configured via 3 kinds of method: 1) pre-configuration, 2) network configuration, 3) PC5 RRC configuration.
In addition to the ASN.1 coding, the highlighted procedural text on sidelink DRB handling (see the Annex in Section 5) shows how the pre-configuration, network configuration, and PC5 RRC configuration work together.  Figure1 and Figure 2 are illustrated for IC case and OOC case, respectively.
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Figure 1. In-Coverage Case 	                                   Figure 2. Out-of-Coverage Case
Observation 3: [bookmark: _Ref78986126][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Ref79103786]For IC case, Tx UE configures the parameter sl-OutOfOrderDelivery to Rx UE based on the sl-OutOfOrderDelivery configuration received from the network.
Observation 4: [bookmark: _Ref79103787][bookmark: OLE_LINK3][bookmark: OLE_LINK4]For OOC case, Tx UE configures the parameter sl-OutOfOrderDelivery to Rx UE based on the sl-OutOfOrderDelivery configuration stored in the pre-configuration.
2.2. Issue of SL PDCP out-of-order delivery configuration
Basically, whether to execute the out-of-order delivery functionality depends on the Rx UE capability, as well as the whether the related App/Service type can use/support out-of-order delivery.  If the Rx UE is configured to execute out-of-order delivery for an SL DRB, it should be guaranteed that not only the Rx UE has the capability of SL PDCP out-of-order delivery, but also the related App/Service type running on this SL DRB in the Rx UE can really use out-of-order delivery. 
Observation 5: [bookmark: _Ref79103791]Whether to execute the out-of-order delivery functionality depends on the Rx UE capability, as well as the App/Service type which can use out-of-order delivery.
Based on above observations, Tx UE simply forwards the parameter sl-OutOfOrderDelivery to Rx UE based on the received network configuration for IC case and pre-configuration for OOC case. A potential issue is that the parameter sl-OutOfOrderDelivery configured to Rx UE may not be reasonable for both cases.
· For IC case, if the Tx UE is in RRC_IDLE/RRC_INACTIVE and sl-OutOfOrderDelivery is configured in SIB, an unexpected case can happen that the Rx UE is configured to execute the out-of-order delivery functionality by the TX UE, but the Rx UE’s capability doesn’t support SL PDCP out-of-order delivery. 
· For IC case, if the Tx UE is in RRC_CONNECTED, the sidelink UE capability information of the associated Rx UE can be reported to the network. However, since now only the PC5 QoS parameters are reported to the gNB to request SL-DRB configuration for a PC5 QoS flow, the App/Service type which can really use out-of-order delivery in the Rx UE may not be known to the NW. Some may consider to use the associated QoS profile of App/Service type to deduce whether to configure out-of-order delivery. But we believe that the out-of-order delivery functionality is not all about QoS profile, so that relying only on PC5 QoS profile to configure the parameter sl-OutOfOrderDelivery is not in reality. Therefore, another unexpected case can happen that the Rx UE is configured to execute the out-of-order delivery functionality for a SL DRB by the TX UE, which follows the dedicated signaling from the NW, but the related Rx UE’s App/Service type cannot use out-of-order delivery actually. 
· For OOC case, since the sl-OutOfOrderDelivery in pre-configuration is a static parameter, both unexpected cases can happen just like the IC case.
Also note that at least till now, we have not enabled the mechanism that the TX UE autonomously modifies the parameter for an SL-DRB configuration acquired from the gNB, and forwards the “changed version” of related SL-DRB configuration via PC5 RRC message to its peer. In this particular case, if the sl-OutOfOrderDelivery is set as present in the SL-DRB configuration for a PC5 QoS within dedicated signalling/SIB/Pre-configuration, the TX UE needs to forward this SL-DRB configuration to the RX UE via PC5 RRC message, including also this sl-OutOfOrderDelivery flag as present. No mechanism has ever been supported for the TX UE to autonomously change this flag to absent for the related SL-DRB configuration in the PC5 RRC message. 
Based on the above analyses, RAN2 is suggested to confirm the below issue on sl-OutOfOrderDelivery:
Proposal 1： [bookmark: _Ref78986162][bookmark: _Ref79103792]RAN2 to confirm the issue that the parameter sl-OutOfOrderDelivery on the relevant SL DRB configured to Rx UE may not be reasonable given the following unexpected cases.
· The Rx UE is configured to execute the out-of-order delivery functionality but the Rx UE’s capability doesn’t support SL PDCP out-of-order delivery.
· The Rx UE is configured to execute the out-of-order delivery functionality, but the related Rx UE’s App/Service type cannot use out-of-order delivery
2.3. Candidate solutions
To fix the potential issue as mentioned in Proposal 1, there are three candidate solutions.
· Option 1: Make the parameter sl-OutOfOrderDelivery dummy. 
· Option 2: Up to Tx UE implementation. 
· For example, clarify that how to set the value of the parameter sl-OutOfOrderDelivery via PC5 RRC is up to UE implementation if the sl-OutOfOrderDelivery is configured in pre-configuration or network configuration.
· Option 3: Up to Rx UE implementation.
· For example, clarify that it is up to UE implementation how to handle the case when the UE cannot apply the parameter sl-OutOfOrderDelivery configured by peer UE via PC5 RRC message.
Among the above 3 Options, Option 1 brings NBC issue and thus not preferred. Compared with Option 3, Option 2 is better because the Tx UE has both network-side information and UE-side information e.g., the Rx UE’s capability App/Service type and is at the best position to judge how to configure the parameter sl-OutOfOrderDelivery. Option 2 also avoids the unnecessary signalling overhead to deliver the parameter sl-OutOfOrderDelivery via PC5 RRC. Therefore, we propose that:
Proposal 2： [bookmark: _Ref79103793]RAN2 to fix the above issue by clarifying that how to set the value of the parameter sl-OutOfOrderDelivery in PC5 RRC message is up to TX UE implementation, if the sl-OutOfOrderDelivery is configured in pre-configuration or network configuration.
Proposal 3： If Proposal 1 and 2 are agreeable, adopt the CR in [2].
3. Conclusion
This paper discusses the issue on SL PDCP out-of-order delivery configuration. The paper concludes with:
Observation 1: SL PDCP out-of-order delivery is the Rx only parameter and only applicable to SL unicast communication.
Observation 2: The parameter sl-OutOfOrderDelivery in a sidelink DRB can be configured via 3 kinds of method: 1) pre-configuration, 2) network configuration, 3) PC5 RRC configuration.
Observation 3:  For IC case, Tx UE configures the parameter sl-OutOfOrderDelivery to Rx UE based on the sl-OutOfOrderDelivery configuration received from the network.
Observation 4: For OOC case, Tx UE configures the parameter sl-OutOfOrderDelivery to Rx UE based on the sl-OutOfOrderDelivery configuration stored in the pre-configuration.
Observation 5: Whether to execute the out-of-order delivery functionality depends on the Rx UE capability, as well as the App/Service type which can use out-of-order delivery.
Proposal 1： RAN2 to confirm the issue that the parameter sl-OutOfOrderDelivery on the relevant SL DRB configured to Rx UE may not be reasonable given the following unexpected cases.
· The Rx UE is configured to execute the out-of-order delivery functionality but the Rx UE’s capability doesn’t support SL PDCP out-of-order delivery.
· [bookmark: _GoBack]The Rx UE is configured to execute the out-of-order delivery functionality, but the related Rx UE’s App/Service type cannot use out-of-order delivery
Proposal 2： RAN2 to fix the above issue by clarifying that how to set the value of the parameter sl-OutOfOrderDelivery in PC5 RRC message is up to TX UE implementation, if the sl-OutOfOrderDelivery is configured in pre-configuration or network configuration.
Proposal 3： If Proposal 1 and 2 are agreeable, adopt the CR in [2].
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5. Annex
SL PDCP out-of-order delivery configuration related procedural text From TS 38.331 (highlighted in yellow)
[bookmark: _Toc60777027][bookmark: _Toc68014967]5.8.9.1.2	Actions related to transmission of RRCReconfigurationSidelink message
The UE shall set the contents of RRCReconfigurationSidelink message as follows:
1>	for each sidelink DRB that is to be released, according to sub-clause 5.8.9.1a.1.1, due to configuration by sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR or by upper layers:
2>	set the SLRB-PC5-ConfigIndex included in the slrb-ConfigToReleaseList corresponding to the sidelink DRB;
1>	for each sidelink DRB that is to be established or modified, according to sub-clause 5.8.9.1a.2.1, due to receiving sl-ConfigDedicatedNR, SIB12 or SidelinkPreconfigNR:
2>	set the SLRB-Config included in the slrb-ConfigToAddModList, according to the received sl-RadioBearerConfig and sl-RLC-BearerConfig corresponding to the sidelink DRB;
1>	set the sl-MeasConfig as follows:
2>	If the frequency used for NR sidelink communication is included in sl-FreqInfoToAddModList in sl-ConfigDedicatedNR within RRCReconfiguration message or included in sl-ConfigCommonNR within SIB12:
3>	if UE is in RRC_CONNECTED:
4>	set the sl-MeasConfig according to stored NR sidelink measurement configuration information for this destination;
3>	if UE is in RRC_IDLE or RRC_INACTIVE:
4>	set the sl-MeasConfig according to stored NR sidelink measurement configuration received from SIB12;
2>	else:
3>	set the sl-MeasConfig according to the sl-MeasPreconfig in SidelinkPreconfigNR;
1>	start timer T400 for the destination associated with the sidelink DRB;
1>	set the sl-CSI-RS-Config;
1>	set the sl-LatencyBoundCSI-Report,
NOTE 1:	How to set the parameters included in sl-CSI-RS-Config and sl-LatencyBoundCSI-Report is up to UE implementation.
The UE shall submit the RRCReconfigurationSidelink message to lower layers for transmission.
[bookmark: _Toc60777037][bookmark: _Toc76423323]5.8.9.1a.2	Sidelink DRB addition/modification
5.8.9.1a.2.1	Sidelink DRB addition/modification conditions
For NR sidelink communication, a sidelink DRB addition is initiated only in the following cases:
1>	if any sidelink QoS flow is (re)configured by sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR and is to be mapped to one sidelink DRB, which is not established; or
1>	if any sidelink QoS flow is (re)configured by RRCReconfigurationSidelink and is to be mapped to a sidelink DRB, which is not established;
For NR sidelink communication, a sidelink DRB modification is initiated only in the following cases:
1>	if any of the sidelink DRB related parameters is changed by sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR or RRCReconfigurationSidelink for one sidelink DRB, which is established;
5.8.9.1a.2.2	Sidelink DRB addition/modification operations
For the sidelink DRB, whose sidelink DRB addition conditions are met as in sub-clause 5.8.9.1a.2.1, the UE capable of NR sidelink communication that is configured by upper layers to perform NR sidelink communication shall:
1>	for groupcast and broadcast; or
1>	for unicast, if the sidelink DRB addition was trigggered due to the reception of the RRCReconfigurationSidelink message; or
1>	for unicast, after receiving the RRCReconfigurationCompleteSidelink message, if the sidelink DRB addition was triggered due to the configuration received within the sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR or indicated by upper layers:
2>	if an SDAP entity for NR sidelink communication associated with the destination and the cast type of the sidelink DRB does not exist:
3>	establish an SDAP entity for NR sidelink communication as specified in TS 37.324 [24] clause 5.1.1;
2>	(re)configure the SDAP entity in accordance with the sl-SDAP-ConfigPC5 received in the RRCReconfigurationSidelink or sl-SDAP-Config received in sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR, associated with the sidelink DRB;
2>	establish a PDCP entity for NR sidelink communication and configure it in accordance with the sl-PDCP-ConfigPC5 received in the RRCReconfigurationSidelink or sl-PDCP-Config received in sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR, associated with the sidelink DRB;
2>	establish a RLC entity for NR sidelink communication and configure it in accordance with the sl-RLC-ConfigPC5 received in the RRCReconfigurationSidelink or sl-RLC-Config received in sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR, associated with sidelink DRB;
2>	if this procedure was due to the reception of a RRCReconfigurationSidelink message:
3>	configure the MAC entity with a logical channel in accordance with the sl-MAC-LogicalChannelConfigPC5 received in the RRCReconfigurationSidelink associated with the sidelink DRB, and perform the sidelink UE information procedure in sub-caluse 5.8.3 for unicast if need;
2>	else:
3>	configure the MAC entity with a logical channel associated with the sidelink DRB, by assigning a new logical channel identity, in accordance with the sl-MAC-LogicalChannelConfig received in the sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR.
NOTE 1:	When a sidelink DRB addition is due to the configuration by RRCReconfigurationSidelink, it is up to UE implementation to select the sidelink DRB configuration as necessary transmitting parameters for the sidelink DRB, from the received sl-ConfigDedicatedNR (if in RRC_CONNECTED), SIB12 (if in RRC_IDLE/INACTIVE), SidelinkPreconfigNR (if out of coverage) with the same RLC mode as the one configured in RRCReconfigurationSidelink.
For the sidelink DRB, whose sidelink DRB modification conditions are met as in sub-clause 5.8.9.1a.2.1, the UE capable of NR sidelink communication that is configured by upper layers to perform NR sidelink communication shall:
1>	for groupcast and broadcast; or
1>	for unicast, if the sidelink DRB modification was triggered due to the reception of the RRCReconfigurationSidelink message; or
1>	for unicast, after receiving the RRCReconfigurationCompleteSidelink message, if the sidelink DRB modification was triggered due to the configuration received within the sl-ConfigDedicatedNR, SIB12 or SidelinkPreconfigNR:
2>	reconfigure the SDAP entity of the sidelink DRB, in accordance with the sl-SDAP-ConfigPC5 received in the RRCReconfigurationSidelink or sl-SDAP-Config received in sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR, if included;
2>	reconfigure the PDCP entity of the sidelink DRB, in accordance with the sl-PDCP-ConfigPC5 received in the RRCReconfigurationSidelink or sl-PDCP-Config received in sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR, if included;
2>	reconfigure the RLC entity of the sidelink DRB, in accordance with the sl-RLC-ConfigPC5 received in the RRCReconfigurationSidelink or sl-RLC-Config received in sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR, if included;
2>	reconfigure the logical channel of the sidelink DRB, in accordance with the sl-MAC-LogicalChannelConfigPC5 received in the RRCReconfigurationSidelink or sl-MAC-LogicalChannelConfig received in sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR, if included.
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