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Introduction
In the last RAN2#107 meeting, the following agreements are made regarding SL RLC entity set-up. In this paper, we further discuss other left issues regarding NR SL RLC AM support. 
	RAN2#107 Agreements:
6:	One bi-directional SLRB based RLC AM is taken as the baseline for SL RLC design. FFS possible enhancements.
7:	For NR SL RLC TM/UM mode, the currently defined NR Uu RLC TMD/UMD PDU format is reused.
8:	For unicast NR SL RLC UM, 6-bit and 12-bit RLC SN length are supported.
9:	For groupcast/broadcast NR SL RLC UM, 6-bit RLC SN length is supported.
10: For NR SL RLC AM, AMD PDU and STATUS PDU formats defined for NR Uu is taken as the baseline.
11:	For NR SL RLC AM, 12-bit and 18-bit RLC SN length are supported.


[bookmark: _Ref490149211]Discussion
RLC AM support
Taking the one-bidirectional SLRB solution as the baseline to support SL RLC AM, the UE behavior is similar as in NR Uu RLC AM as described in the ANNEX. More specifically, within one-bidirectional RLC AM SLRB, TX UE uses one SL LCH to transmit data and receive RLC status report; RX UE uses one SL LCH to receive data and transmit RLC status report. 
The above described one-bidirectional SLRB solution will work only if the configurations of TX UE and RX UE are aligned, e.g. the SL LCID used by TX UE and RX UE should also be the same. However, configuration collision may happen if TX UE and RX UE are configured by different gNBs or following different pre-configurations:
· The LCID selected by TX UE is already reserved/configured in RX UE for RLC UM operation.  
· The LCID selected by TX UE is already used in RX UE for RLC AM but of different RLC SN lengths.
Stepwise, the establishment of RLC AM SLRB is triggered by one UE and confirmed/rejected by the peer UE according to the discussions/agreements so far. 
	From TR38.885:
[image: ]
Figure 5.4.4-3: SL AS layer configuration information flow
RAN2#106 Agreement:
5:	Need to handle failure case for AS-layer configuration. Explicit failure message is used as baseline. Timer-based solution is also needed on top of explicit failure message.


 
In the first aspect, we discuss UE2 behavior when UE2 receives an RLC AM SLRB configuration message from UE1. When UE2 is in RRC_CONNECTED state, UE2 should forward the received configuration message (including the SL LCID) to its serving gNB. Then it is up to the serving gNB to accept or reject the RLC AM SLRB configuration. One reason why gNB has to know the RLC AM SLRB/LCH information is that UE2 may later on send SL BSR (including the corresponding SL LCG) to gNB requesting resources for SL RLC status report transmission. Besides, once accepts the RLC AM SLRB configuration, the serving gNB cannot use the same SL LCID for other SLRBs. 
When UE2 is in RRC_IDLE/INACTIVE/OoC state, UE2 decides to accept or reject the RLC AM SLRB configuration based on pre-configuration. In general, gNB/UE may accept the received RLC AM SLRB configuration if there is no configuration collision, or reject if configuration collision occurs. 
[bookmark: _Toc21005834]When an RRC_CONNECTED UE receives an RLC AM SLRB configuration message, it forwards to the serving gNB. It is up to gNB to accept or reject the RLC AM SLRB establishment. 
[bookmark: _Toc21005835][bookmark: _GoBack]When an RRC_IDLE/INACTIVE/OoC UE receives an RLC AM SLRB configuration message, the UE decides to accept or reject the RLC AM SLRB establishment.

Another issue worth discussion is whether the TX side and RX side of an SL RLC entity can use different RLC SN length. In principle, as long as the TX side of UE1 and RX side of UE2 use the same RLC SN length (e.g. 12-bit), UE2 can receive the data/status report from UE1. For the transmission in the direction from TX side of UE2 to RX side of UE1, a different RLC SN length (e.g., 18-bit) can be adopted as illustrated in Figure 1. 
On the other hand, if different RLC SN lengths are allowed for two direction transmission, it indicates when UE2 accepts the RLC AM SLRB configuration it should also provide the RLC SN length used by UE2 TX side and UE1 RX side. Also, if it is the case, gNB shall only configure the TX side of an RLC entity while the RX side configuration depends on the TX side of the peer UE. 
[image: ]
Figure 1: One Bi-directional RLC AM SLRB using different RLC SN length in two directions.

[bookmark: _Toc21005836]RAN2 discusses if TX side and RX side of the same SL RLC AM entity can adopt different RLC SN lengths. 

As discussed earlier, if configuration collision occurs between two UEs/gNBs, the RLC AM SLRB establishment will fail. There are some possible methods to enable data transmission if configuration collision occurs or resolve the configuration collision to some extent. As one example, if UE1 proposes to configure LCH#0 for SL RLC AM operation but the LCH#0 is configured in UE2 for SL RLC UM operation. Instead of cancelling the RLC AM SLRB establishment, UE1 can still establish an RLC AM entity but do not request RLC status report from UE2. In other word, the established RLC AM entity in UE1 will operate as RLC UM if the corresponding UE2 RLC entity is UM. 
[bookmark: _Toc21005837]The established SL RLC AM entity can operate as SL RLC UM if the corresponding peer UE RLC entity using the same LCID is UM.

RLC UM Support
Similar issues should be discussed for SL unicast RLC UM. Note that in NR Uu, an RLC UM entity can be either a bi-directional UM entity (incl. both UL and DL) or a uni-directional UM entity (i.e. either UL or DL). Thus, a natural question to ask is if NR SL unicast should also support both bi-directional RLC UM SLRB and uni-directional RLC UM SLRB.
	From TS 38.331:
RLC-Config information element
-- ASN1START
-- TAG-RLC-CONFIG-START

RLC-Config ::=                      CHOICE {
    am                                  SEQUENCE {
        ul-AM-RLC                           UL-AM-RLC,
        dl-AM-RLC                           DL-AM-RLC
    },
    um-Bi-Directional                   SEQUENCE {
        ul-UM-RLC                           UL-UM-RLC,
        dl-UM-RLC                           DL-UM-RLC
    },
    um-Uni-Directional-UL               SEQUENCE {
        ul-UM-RLC                           UL-UM-RLC
    },
    um-Uni-Directional-DL               SEQUENCE {
        dl-UM-RLC                           DL-UM-RLC
    },
    ...
}


For SL groupcast/broadcast, it would be straight forward to support only uni-directional RLC UM SLRB. Since broadcast transmitter UE does not understand the existence of receiver UEs, there is no need to ensure such bi-directional traffic between UEs for SL broadcast. Besides, in order to support bi-directional RLC UM SLRB in groupcast, all group member UEs has to use the same logical channel ID which is hard to achieve considering possible different configurations.   
For SL unicast, however, it is possible to support bi-directional RLC UM SLRB similar as for RLC AM SLRB. Particularly, the unicast UE pair use the same logical channel ID for transmission/reception, and the bi-directional RLC UM entity has both transmitting side and receiving side. A relevant question would be if transmitting side and receiving side of the same bi-directional SL RLC UM entity can adopt different RLC SN lengths considering 6-bit and 12-bit RLC SN length are supported for SL unicast RLC UM.
[bookmark: _Toc21005838]For SL groupcast/broadcast, only uni-directional RLC UM SLRB is supported.
[bookmark: _Toc21005839]For SL unicast, both bi-directional and uni-directional RLC UM SLRB are supported.
[bookmark: _Toc21005840]RAN2 discusses if TX side and RX side of the same bi-directional SL RLC UM entity can adopt different RLC SN lengths. 

[bookmark: _Ref528871418]Conclusions
Based on the discussion in section 2 we propose the following:
Proposal 1	When an RRC_CONNECTED UE receives an RLC AM SLRB configuration message, it forwards to the serving gNB. It is up to gNB to accept or reject the RLC AM SLRB establishment.

Proposal 2	When an RRC_IDLE/INACTIVE/OoC UE receives an RLC AM SLRB configuration message, the UE decides to accept or reject the RLC AM SLRB establishment.

Proposal 3	RAN2 discusses if TX side and RX side of the same SL RLC AM entity can adopt different RLC SN lengths.

Proposal 4	The established SL RLC AM entity can operate as SL RLC UM if the corresponding peer UE RLC entity using the same LCID is UM.

Proposal 5	For SL groupcast/broadcast, only uni-directional RLC UM SLRB is supported.

Proposal 6	For SL unicast, both bi-directional and uni-directional RLC UM SLRB are supported.

Proposal 7	RAN2 discusses if TX side and RX side of the same bi-directional SL RLC UM entity can adopt different RLC SN lengths.
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ANNEX
****************************************************** TS 38.322 ********************************************************
4.2.1.3	AM RLC entity
4.2.1.3.1	General
An AM RLC entity can be configured to submit/receive RLC PDUs through the following logical channels:
-	DL/UL DCCH or DL/UL DTCH.


Figure 4.2.1.3.1-1: Model of an acknowledged mode entity
An AM RLC entity delivers/receives the following RLC data PDUs:
-	AMD PDU.
An AMD PDU contains either one complete RLC SDU or one RLC SDU segment.
An AM RLC entity delivers/receives the following RLC control PDU:
-	STATUS PDU.
****************************************************** TS 38.322 ********************************************************
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