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1
Introduction

In the last RAN2 meeting [1], most of the RLC related issues were discussed and reach a consensus except for the RLC reestablishment and the way to support RLC AM. 

	2:
RLC functionalities defined for NR Uu are reused for SL RLC design. FFS on the need of RLC reestablishment.

3:
For NR SL unicast, RLC TX side and RX side establishment/release is triggered by upper layer request. FFS the case for RLC TX side re-establishment.

4:
For NR SL groupcast/broadcast, RLC TX side establishment/release is triggered by upper layer request. FFS the case for RLC TX side re-establishment. RLC RX side establishment is triggered by the reception of first PDU where there is not yet a corresponding receiving RLC entity. FFS the case for RLC RX side re-establishment. RLC RX side release is up to UE implementation.

6:
One bi-directional SLRB based RLC AM is taken as the baseline for SL RLC design. FFS possible enhancements.


In this contribution, we will further discuss the remaining issues and give our considerations.

Discussion

2.1 Support of bi-directional SLRB based RLC AM
RLC AM is agreed to be supported for NR sidelink unicast communication. Two options that RLC AM is supported by one bi-directional SLRB and RLC AM is supported by two uni-directional SLRBs were discussed [1], and it was agreed in RAN2#107 meeting that one bi-directional SLRB based RLC AM is taken as the baseline for SL RLC design. 

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).

In the following, we discuss the SLRB parameters configuration of the bi-directional SLRB of the pair UE (UE 1 and UE 2). Generally, there are three options:
Option 1: both Tx only SLRB parameters and SLRB parameters related to both Tx and Rx are the same in both directions, that is, Tx only and both Tx and Rx related SLRB parameters in direction 1 and direction 2 are the same.
In this case, the initiating UE (UE1) configures both Tx only SLRB parameters and SLRB parameters related to both Tx and Rx of the bi-directional SLRB for UE2. Both UE1 and UE2 use these configuration for data/status report transmission and reception. However, it violates the RAN2 agreement that do not allow a UE to configure Tx only SLRB parameters for the peer UE via PC5 RRC message. What’s more, if UE2 is in RRC_Connected state, it is not appropriate for UE2 that the Tx only parameters of the be-directional SLRB is configured by UE1 since gNB is in responsible for SL scheduling of UE2.
Option 2: SLRB parameters related to both Tx and Rx are the same in both directions.
The initiating UE (UE1) just informs the SLRB parameters related to both Tx and Rx of the bi-directional SLRB to UE2. UE2 uses the configuration for data reception in direction 1 and applies this configuration to direction 2 for status report/data transmission. While UE2 obtains the Tx only parameters in direction 2 for the bi-directional SLRB from NW configuration/pre-configuration. The Rx only SLRB parameters for the bi-directional SLRB at UE1(direction 2) and UE2(direction 1) are up to their implementation. If UE2 is in RRC_Connected state, it should report the SLRB parameters related to both Tx and Rx of the bi-directional SLRB to the gNB to avoid configuration collision. For simplification, UE2 only needs to send the SLRB identity, bi-directional SLRB indication and LCID to gNB. The gNB configures the LCG ID that the logical channel(LC ID) associated with to facilitate subsequently UE2 SL BSR reporting. And gNB only configures Tx only parameters of the bi-directional SLRB (in direction 2) for UE2 to transmit RLC status report (and data). If UE2 is in RRC idle/inactive state or out of coverage, UE2 itself coordinates the bi-directional SLRB configuration from UE1 with the SLRB configuration in the SIB or pre-configuration and responds to UE1.

Option 3: only SLRB identity and logical channel are the same in both directions.
As option 2, the initiating UE (UE1) informs the SLRB parameters related to both Tx and Rx of the bi-directional SLRB to UE2. UE2 uses the configuration for data reception in direction 1. Then UE2 uses the same SLRB identity and logical channel as direction 1 and other required transmission parameters obtained from NW configuration/pre-configuration in direction 2. If UE2 is in RRC_Connected state, it should report the SLRB identity, bi-directional SLRB indication and LCID to gNB. gNB configures the LCG ID that the logical channel(LC ID) associated with and other Tx only and both Tx and Rx related SLRB parameters for the bi-directional SLRB in direction 2 for UE2. Therefore, the SLRB parameters related to both Tx and Rx (except for SLRB identity and LCID) in the two directions can be different, e.g. PDCP SN size/RLC SN length is different in direction 1 and direction 2. However, UE2 is required to send the both Tx and Rx related SLRB parameters of direction 2 (except for SLRB identity and LCID) to UE1 so that UE1 can correctly receive in direction 2. 
As discussed above, option 1 is not reasonable. In option 2, SLRB parameters related to both Tx and Rx is aligned in the two directions, which is operated simple from configuration perspective. In option 3, only SLRB identity and logical channel are the same in both directions while other SLRB parameters related to both Tx and Rx in the two directions can be different. However, UE2 is required to send the both Tx and Rx related SLRB parameters of direction 2 (except for SLRB identity and LCID) to UE1 so that UE1 can correctly receive in direction 2. Therefore, option 2 is preferred.
Proposal 1: It is suggested that for a bi-directional SLRB, SLRB parameters related to both Tx and Rx are the same in the two directions. The initiating UE configures the SLRB parameters related to both Tx and Rx for the peer UE while the peer UE obtains the Tx only parameters of the bi-directional SLRB in direction 2 from NW-configuration/pre-configuration. 
Proposal 2: If RRC connected UE receives a bi-directional SLRB configuration from the peer UE, it shall at least inform the SLRB identity, bi-directional SLRB indication and LCID of the SLRB to the gNB to avoid configuration collision. 
2.2 RLC UM
If a SLRB is configured with RLC UM, basically it is configured as uni-directional especially for SL broadcast/groupcast. In addition, the RLC UM SLRB for SL unicast can also be configured as bi-directional with similar approach proposed for RLC AM SLRB. 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. 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 3: It is suggested that for SL unicast, the RLC UM SLRB can be configured as uni-directional or bi-directional for flexibility.

2.3 RLC re-establishment
As we know, in Uu interface, RLC re-establishment of a radio bearer is occurred mainly when the security key of the associated radio bearer is changed or the bearer type is changed in MR-DC scenario. Bearer type change is not considered in PC5 interface. As to AS security, in the last meeting, RAN2 had send an LS to SA3 to ask for the support of AS ciphering/deciphering for data and AS integrity protection/verification for SL unicast/groupcast data. If confirmed by SA3 that AS security (ciphering and/or integrity) is not supported for SL, then RLC re-establishment is not necessary. 
	The following questions and understandings will be asked to SA3:


- Support of AS ciphering and deciphering for data?


- Support of AS integrity protection and integrity verification for SL unicast data?


- Support of AS integrity protection and integrity verification for SL groupcast data?


- RAN2 understanding of no support of AS integrity protection and integrity verification for SL broadcast data (to be confirmed by SA3)


Otherwise, if SA3 confirms that AS security (ciphering and/or integrity) is supported for SL data (e.g. at least for SL unicast), it may occur that the AS security key of a SLRB is changed, e.g. due to HFN overflows. In this case, RLC re-establishment is needed due to the change of AS security key of the associated SLRB.
Proposal 4: Suppose AS security is supported for SL data (e.g. at least for SL unicast), RLC re-establishment may be needed due to the change of AS security key of the associated SLRB (e.g. due to HFN overflows).
3
Conclusion
In this contribution, the support of RLC AM were discussed. And we have the following observations and proposals:

Proposal 1: It is suggested that for a bi-directional SLRB, SLRB parameters related to both Tx and Rx are the same in the two directions. The initiating UE configures the SLRB parameters related to both Tx and Rx for the peer UE while the peer UE obtains the Tx only parameters of the bi-directional SLRB in direction 2 from NW-configuration/pre-configuration. 
Proposal 2: If RRC connected UE receives a bi-directional SLRB configuration from the peer UE, it shall at least inform the SLRB identity, bi-directional SLRB indication and LCID of the SLRB to the gNB to avoid configuration collision. 

Proposal 3: It is suggested that for SL unicast, the RLC UM SLRB can be configured as uni-directional or bi-directional for flexibility.

Proposal 4: Suppose AS security is supported for SL data (e.g. at least for SL unicast), RLC re-establishment may be needed due to the change of AS security key of the associated SLRB (e.g. due to HFN overflows).
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