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1	Introduction
RLC AM and RLC UM were designed differently in NR. In RLC UM, one of the main differences is that full RLC PDUs, i.e. not segmented RLC UM SDUs, do not carry a SN. While RLC PDUs carrying a segment of a RLC (UM) SDU carry a SN.
[1] claimed that the reassembly function may lead to issues for RLC UM. This contribution concludes that reassembly is a necessary function to allow efficient utilization of the network resources and that no technical issues are expected with reassembly.
[bookmark: _Ref178064866]2	Discussion
It has been claimed that there is a potential problem with the SNs for RLC UM as stated in Observation 1 in [1]. The fact that the RLC SN might not be kept end-to-end does not have any drawback and causes no problems in the receiver end reassembly function. Reassembly function is needed to rebuild a RLC SDU which was segmented in different RLC PDUs.
Each IAB node has two independent RLC entities: a RLC transmitter and RLC receiver. Each of these entities has its own peer RLC entity, as explained in section 4.2.1 in TS 38.322. The SN assigned to an RLC PDU within an RLC pair (transmitter-receiver) must be unique. Thus, an RLC pair can change the SN of an RLC PDU (assigned by an upstream/previous RLC pair) to ensure the uniqueness of the SN for RLC PDUs. Because of the SN adjustment done by each RLC pair, SN with value e.g. 0 may be used by RLC entity peers for a different RLC PDU than the RLC PDU with SN value 0 in another RLC entity peer.
In NR, this situation outlined above may happen when RLC UM is configured. Non-segmented RLC SDU does not carry a SN. Only RLC PDUs carrying a segment of an RLC SDU will carry a SN. An example is shown in  Figure 1. 


[bookmark: _Ref528320588]Figure 1: Example of segmentation and reassembly of RLC SDUs  

The IAB node RLC receiver entity (RLC Rx) will pass the RLC SDU/PDU to another RLC entity (RLC Tx) which will start a new process for that RLC peer. The RLC transmitter will typically look at the RLC headers and modify them when needed. For example, if the RLC PDU needs to be further re-segmented, the SO needs to be updated. If the IAB nodes perform reassembly, a better resource utilization will be achieved. If the IAB nodes perform reassembly, a better resource utilization will be achieved. This can be observed in Figure 1 (2.a) and (2.b). If no reassembly is performed, not only resources may be wasted, but the signalling overhead (ratio headers/user data) may increase. For these cases, the IAB node 1 and IAB node 2 transmitters performed reassembly and segmented the RLC SDU exactly to what is suitable at given radio conditions and/or received grant. On the other hand, Figure 1 (1.c) shows an example in which reassembly is not performed. In Figure 1 (1.c), the first RLC PDU is re-segmented and so a third RLC PDU is created, even if it could be handled by only a second RLC PDU if reassembly had been done. In overall, more RLC PDUs may be created. 
RLC receiver entities may need to do reassembly of segmented PDUs to allow the subsequent RLC transmitter to maximize the resource utilization and adapt the transmitted to PDUs to what the grants allow. This is done by re-segmenting further the RLC PDUs, if needed, or by reducing segmentation. Reassembly also ensures that RLC SDUs are successfully transmitted to each IAB node and that network resources are not wasted by sending few segments of an RLC SDU if all the segments were not received by the IAB node receiver. In other words, if an RLC SDU segment is lost in any stage between IAB nodes, the other RLC SDU segments are not needed by the end receiver.
The fact that RLC UM PDUs might not carry a SN, it may lead to that RLC transmitters need to re-assign a new SN e.g. Figure 1 (1.d) and (2.e) or remove the header accordingly e.g. Figure 1 (2.b). This implies that in many cases, the SN value set by the UE or donor will be changed by the intermediate nodes. The fact that the SN set by the initial transmitter entity is not the same as the value finally received by the RLC receiver does not cause any problems because those two RLC entities do not belong to the same RLC pair and, therefore, the values can be different. At the UE, the RLC receiver will reassemble those RLC PDUs which have the same RLC SN value and pass it to higher layers. 
hop-by-hop and end-to-end ARQ solutions require that each RLC pair maintains an RLC state for each PDU carrying a segmented RLC SDU. It needs to maintain a t-reassembly, SN and SOs.
There are no technical reasons to remove reassembly or segmentation functions from the RLC for RLC UM. These two functions allow efficient utilization of the network resources and will assist to decrease the overhead ratio. Finally, it has been shown that the SN setting is independent from one RLC peer to another RLC peer and this does not create any issues in the RLC receiver side.

[bookmark: _Toc528874107]Reassembly and (re-)segmentation are needed functions to allow the RLC IAB node to maximize the resource utilization and allow efficient transmissions.
[bookmark: _Toc528874108]These functions are already in current NR specifications.
[bookmark: _Toc528874109]RLC state machine is unique within RLC peers and runs independently from other RLC peers in other IAB nodes. 
[bookmark: _Toc528874110]For RLC UM, no RLC issues (e.g. collisions, added complexity) are foreseen when different RLC TX entities perform segmentation, re-segmentation, or reassembly. 
[bookmark: _Toc528874111]In the DL, the network always ensures to have unique SN among all IAB nodes. 

[bookmark: _Toc528873437]RAN2 to confirm the observation above.

[bookmark: _Ref189046994]3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Reassembly and (re-)segmentation are needed functions to allow the RLC IAB node to maximize the resource utilization and allow efficient transmissions.
Observation 2	These functions are already in current NR specifications.
Observation 3	RLC state machine is unique within RLC peers and runs independently from other RLC peers in other IAB nodes.
Observation 4	For RLC UM, no RLC issues (e.g. collisions, added complexity) are foreseen when different RLC TX entities perform segmentation, re-segmentation, or reassembly.
Observation 5	In the DL, the network always ensures to have unique SN among all IAB nodes.

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to confirm the observation above.
[bookmark: _In-sequence_SDU_delivery]References
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