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1
Introduction

RLC AM is agreed to be supported for NR sidelink unicast communication and bi-directional SLRB based RLC AM is agreed to be taken as the baseline for SL RLC design. However, there is consensus on how to support the bi-directional RLC AM SLRB in the last RAN2 meeting. An email discussion [1] is kicked off to discuss the main issues to support RLC AM. In this contribution, we will further discuss the remaining issues to support RLC AM and give our considerations.

Discussion

2.1 Support of bi-directional SLRB based RLC AM
There are mainly two issues are identified to support RLC AM for the case that the peer UE is in RRC_CONNECTED:

Whether the peer UE should report to the NW to request corresponding SLRB configuration for RLC SR transmission and data reception (i.e. the UE reporting aspect);

How the peer UE ensures that the same RLC mode is used on the same LCID with the initiating UE (i.e. the LCID/RLC mode collision aspect). 

We will discuss the two issues in the following.

2.1.1 UE reporting
Figure 1 shows a bi-directional SLRB between UE1 and UE2. For the bi-directional SLRB, UE1 uses the configured LCH to transmit data to UE2 (direction 1) and UE2 uses the same LCH to send RLC status report to UE1 (direction 2). It is naturally that UE2 can use the SLRB/LCH to transmit data to UE1 and UE1 sends RLC status report to UE2.
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Figure 1. bi-directional based SLRB
Based on SLRB related agreements in previous meeting, for sidelink unicast, the initiating UE (UE1) shall only inform the peer UE (UE2) of SLRB parameters related to both Tx and Rx via PC5 RRC message for correct reception at the peer UE and is not allowed to configure Tx only SLRB parameters for the peer UE via PC5 RRC message. The SLRB parameters related to both Tx and Rx include the SLRB identity, the mapped QoS flow(s) to SLRB, PDCP SN size, maxCID, RLC mode, RLC SN field length and logicalChannelIdentity (FFS for destination identity, cast type and HARQ related information).

Upon receiving the RLC AM SLRB configuration (only both Tx and Rx related SLRB parameters) from the initiating UE (UE1), UE2 applies this configuration and autonomously determines the Rx only parameters for data reception (in direction 1). If there is no corresponding SLRB configuration for RLC SR transmission for the RLC AM SLRB yet, UE2 should request its gNB for configuration. To facilitate gNB configuration, UE2 shall report the RLC AM SLRB related information to gNB. 

According to previous agreement that SLRB ID and LCID are configured by gNB in RRC dedicated signalling, UE2 shall report the SLRB ID and LCID of the RLC AM SLRB so that the gNB can configure the same/right SLRB ID and LCID for the RLC AM SLRB.

As discussed in section 2.2, it is flexible for SL unicast to support both uni-directional and bi-directional RLC UM. If bi-directional RLC UM is supported for unicast, UE2 shall also report the RLC mode of the (bi-directional) SLRB to gNB.

For configuration of Tx only parameters and (optional) both Tx and Rx related SLRB parameters for RLC SR transmission, it is not necessary to consider the PC5 QoS information of the received data on the RLC AM SLRB from UE1. Therefore, UE2 is not necessary to report the PC5 QoS profile(s) mapped to the SLRB or PFI to SLRB mapping indicated by the initiating UE to the gNB.

Observation 1: UE2 is not necessary to report the PC5 QoS profile(s) mapped to the SLRB or PFI to SLRB mapping indicated by the initiating UE to the gNB.

Proposal 1: To facilitate gNB configuration of the RLC SR transmission of the RLC AM SLRB, UE2 shall report at least the SLRB ID and LCID of the RLC AM SLRB to gNB. In addition, RLC mode shall also be reported if bi-directional RLC UM for SL unicast is supported.
Another concern is about the PDCP SN size and RLC SN length for RLC SR transmission (i.e. direction 2) of the RLC AM SLRB. It can be the same as or different from the PDCP SN size and RLC SN length used for the corresponding data transmission configured by UE1. Both are workable. However, if they are different from the PDCP SN size and RLC SN length used for the corresponding data transmission configured by UE1, upon receiving the PDCP SN size and RLC SN length used for RLC SR transmission configured by gNB, UE2 needs to send them to UE1 for reception of RLC SR transmission. In this case, the SLRB configuration is a tedious procedure, as shown in Figure 2. Hence, it is suggested that the PDCP SN size and RLC SN length used for RLC SR transmission are the same as corresponding data transmission configured by UE1.
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Figure 2. The tedious SLRB configuration procedure
To achieve this, there are two ways. One way is, UE2 reports the PDCP SN size and RLC SN length configured by UE1 to gNB so that gNB can configure the same PDCP SN size and RLC SN length for RLC SR transmission (and ROHC feedback) of the RLC AM SLRB. The other way is that, it is specified that PDCP SN size and RLC SN length for RLC SR transmission be the same as the corresponding data reception. Thus, the UE2 is not necessary to report them and the gNB is not necessary to configure them. gNB only needs to configure the Tx only parameters for the RLC SR transmission. As we can see, the former way consumes more signalling overhead. So the latter way is preferred.
Proposal 2: To avoid a tedious SLRB configuration procedure, it is suggested that the PDCP SN size and RLC SN length used for RLC SR transmission are the same as corresponding data reception configured by the initiating UE.
2.1.2 RLC mode collision

For SL unicast, both the two UEs (UE1 and UE2) can initiate the data transmission to each other. Though SLRB configuration collision can be avoid based on above UE reporting mechanism in most of the time, it is admitted that it is possible for gNB of UE2 to configure SLRB for data transmission from UE2 to UE1 before UE2 reports the configured RLC AM SLRB from UE1. And then the RLC mode collision is possible to happen, i.e. UE1 configures the LCID with RLC AM while gNB of UE2 configures the same LCID with RLC UM.
To solve the collision issue, some popular solutions are listed:

Option 1: LCID values for RLC AM are specified;
Option 2: LCID is assigned and negotiated by UEs themselves;
Option 3: Handling as failure case;
Option 1 is less of flexibility. It has already agreed that LCID is configured by gNB in SLRB configuration in dedicated signalling. It shall not revert the agreement. So option 2 is not preferred. For option 3, when UE2 detects the collision, it can regard the SLRB configuration for data transmission from UE2 to UE1 from gNB as a failure and report the failure information to its gNB. Then gNB can reconfigure SLRB for UE2. How UE report the failure to gNB is discussed in section 2.3.
Proposal 3: If UE2 detects the RLC mode collision, it can regard the SLRB configuration for UE2 data transmission from gNB as a failure and report the failure information to its gNB. 
2.1.3 When the peer UE is in RRC idle/inactive/OoC

For RRC idle/inactive/OoC UE, they use SLRB configuration in SIB/pre-configuration. Different from RRC dedicated SLRB configuration, SLRB configuration in SIB or pre-configuration are configured without actual available PC5 QoS flows. To cover more services with various QoS requirements, there maybe many sets of SLRB configuration parameters configured in SIB/preconfiguration, thereby the number of SLRB IDs may be more than 16. It was agreed that number of LC id for SL DRB (for a given destination id) is 16. Consequently, UE may choose a SLRB ID (the associated SLRB configuration) greater than 16 to establish a SLRB for a particular source-destination pair. Moreover, based on a SLRB ID identified SLRB configuration parameter set, UE is limited to establish only one SLRB corresponding to the SLRB configuration parameter set within a source-destination pair. It restricts the flexibility at UE. Therefore, it is suggested that SL RB identity is not included in the SLRB configuration in SIB/preconfiguration. Similarly, considering the number of LCIDs and flexibility at UE, it is suggested that LCID is not included in the SLRB configuration in SIB/preconfiguration. 
Proposal 4: Considering the limited number of SLRB IDs and LCIDs and the flexibility at UE, it is suggested that SLRB ID and LCID are not included in the SLRB configuration in SIB/preconfiguration, instead they are assigned by UE itself.
If UE2 is in RRC idle/inactive/OoC, upon receiving RLC AM SLRB configuration from the initiating UE, UE2 can determine the SLRB parameters for RLC SR transmission by its implementation and assigns the same LCID/SLRB ID for the SLRB or UE2 can select a detailed SLRB configuration in SIB/pre-configuration and assign the same LCID/SLRB ID as UE1 configures to the RLC AM SLRB. Nevertheless, it is up to the peer UE implementation.
Proposal 5: When the peer UE in RRC_IDLE/INACTIVE receives an SLRB configuration with RLC AM for a specific LCID from the initiating UE, it is up to the peer UE implementation to determine the SLRB parameters for the RLC SR transmission of the same LCID.
2.2 Support of bi-directional RLC UM for unicast
	Agreements on RLC UM: 

1: 
For SL groupcast/broadcast, only uni-directional RLC UM SLRB is supported (i.e. no support of bi-directional RLC UM SLRB). FFS on SL unicast.


In the last RAN2 meeting, it was agreed that only uni-directional RLC UM SLRB is supported for SL groupcast/broadcast. In our opinion, for SL unicast, besides uni-directional RLC UM SLRB, bi-directional RLC UM SLRB with similar approach proposed for RLC AM SLRB can be also supported. There is no additional issues that needs to be considered to support bi-directional UM SLRB on top of bi-directional SLRB supported for RLC AM. The bi-directional RLC UM can also be used for ROHC feedback for SL unicast. Moreover, the bi-directional SLRB can reduce the logical channels used between the two UEs. Therefore, it is suggested that for SL unicast, the RLC UM SLRB can configured as uni-directional or bi-directional for flexibility. 
Proposal 6: It is suggested that for SL unicast, both uni-directional and bi-directional are supported for RLC UM SLRB.
2.3 Uu procedure related to SLRB configuration failure
Considering the following scenario. UE1 is in RRC connected state and acquires SLRB configuration from gNB. gNB sends SLRB configuration to UE via RRC reconfiguration. Upon receiving SLRB configuration, for SL unicast communication, UE1 sends SLRB configuration (only includes both Tx and Rx related SLRB parameters) via PC5 AS configuration message to the peer UE2. UE2 may reject/fail to establish new SLRBs and thus sends PC5 AS configuration failure message to UE1. If receiving PC5 AS configuration failure messages from UE2 or no responsive message from UE2 is received, UE1 considers the PC5 AS configuration to be failed. Then the issue is, whether UE1 needs to inform gNB about the failure and how to inform. 

In addition, as discussed in subsection 2.1.2, if UE2 detects a RLC mode collision, it may regard the SLRB configuration for UE2 data transmission from gNB as a failure and may shall report the failure information to its gNB.

Proposal 7: For RRC connected UE, Uu procedure related to SLRB configuration failure should be considered.
In NR Uu, upon receiving RRC reconfiguration message from gNB, if UE is unable to comply with (part of) the configuration, UE shall initiate the RRC connection re-establishment procedure. UE may have ongoing data transmission over Uu and SL communication with other UEs, obviously, it is not appropriate to initial RRC re-establishment if some of the SLRB configuration is failed. 

In NR Uu, FailureInformation is used to inform the network about a failure detected by UE. It can be enhanced to report SLRB configuration failure at UE to network. In this case, RRC reconfiguration procedure is independent from PC5 AS configuration. Specifically, upon receiving RRC reconfiguration from gNB, if UE1 is able to comply with all configuration except for SLRB configuration for SL unicast, UE1 sends RRC configuration complete message to gNB. After that, if (some of) PC5 AS configuration failure happens, UE1 sends FailureInformation message to inform the SLRB configuration failure to gNB. The failure information may include, the destination L2 ID belonging which the SLRB failed to establish, the SLRB identity and/or logical channel identity of the SLRB failed to establish and the failure type of sidelink.  
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Figure 3. SLRB configuration failure reporting
Proposal 8: It is suggested that FailureInformation is enhanced to report SLRB configuration failure to network for RRC connected UE.
Proposal 9: RRC reconfiguration procedure is independent from PC5 AS configuration. If UE1 is able to comply with all configuration except for SLRB configuration for SL unicast upon receiving RRC reconfiguration from gNB, UE1 sends RRC configuration complete message to gNB.
3
Conclusion
In this contribution, the support of RLC AM and bi-directional RLC UM for unicast and Uu procedure related to SLRB configuration failure were discussed. And we have the following observations and proposals:

Observation 1: UE2 is not necessary to report the PC5 QoS profile(s) mapped to the SLRB or PFI to SLRB mapping indicated by the initiating UE to the gNB.

Proposal 1: To facilitate gNB configuration of the RLC SR transmission of the RLC AM SLRB, UE2 shall report at least the SLRB ID and LCID of the RLC AM SLRB to gNB. In addition, RLC mode shall also be reported if bi-directional RLC UM for SL unicast is supported.
Proposal 2: To avoid a tedious SLRB configuration procedure, it is suggested that the PDCP SN size and RLC SN length used for RLC SR transmission are the same as corresponding data reception configured by the initiating UE.
Proposal 3: If UE2 detects the RLC mode collision, it can regard the SLRB configuration for UE2 data transmission from gNB as a failure and report the failure information to its gNB. 
Proposal 4: Considering the limited number of SLRB IDs and LCIDs and the flexibility at UE, it is suggested that SLRB ID and LCID are not included in the SLRB configuration in SIB/preconfiguration, instead they are assigned by UE itself.
Proposal 5: When the peer UE in RRC_IDLE/INACTIVE receives an SLRB configuration with RLC AM for a specific LCID from the initiating UE, it is up to the peer UE implementation to determine the SLRB parameters for the RLC SR transmission of the same LCID.
Proposal 6: It is suggested that for SL unicast, both uni-directional and bi-directional are supported for RLC UM SLRB.
Proposal 7: For RRC connected UE, Uu procedure related to SLRB configuration failure should be considered.
Proposal 8: It is suggested that FailureInformation is enhanced to report SLRB configuration failure to network for RRC connected UE.
Proposal 9: RRC reconfiguration procedure is independent from PC5 AS configuration. If UE1 is able to comply with all configuration except for SLRB configuration for SL unicast upon receiving RRC reconfiguration from gNB, UE1 sends RRC configuration complete message to gNB.
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