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Introduction
This contribution discusses the need for RLC AM retransmission related enhancements for data traffic with small packet delay budget and present our views for the related objective of the new Rel-19 XR WI. 
	· Specify the following user plane enhancements [RAN2]
· RLC re-transmission related enhancements for operation of RLC Acknowledged Mode (AM) with small packet delay budget. 
· If justified, define a mechanism for transmitter to inform the receiver of SN gap (or missing SNs) in PDCP.



Discussion
Issue to address
Currently within the RLC sublayer, the remaining Packet Delay Budget (PDB) associated to a packet is not taken into consideration. For example, current RLC (re)transmission procedure does not consider the packet delay budget associated with its corresponding packet and whether the (re)transmissions may be useful or not at the receiver. Figure 1 below shows how PDU 2 is retransmitted by the TX entity even though the remaining PDB is low (which may end up in a discard at the RX even if it is received successfully). In summary, current RLC operation may lead to inefficiencies in retransmission decisions and may also result in a wastage of network resources, especially for time-sensitive traffic such as XR applications. 
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Figure 1. Issue with RLC (re)transmissions without awareness of the associated PDB

[bookmark: _Toc163118513][bookmark: _Toc163118755][bookmark: _Toc163118514][bookmark: _Toc163118756][bookmark: _Toc163140883][bookmark: _Toc163141028][bookmark: _Toc163142189]The current RLC AM mechanism does not take into account the packet delay budget of the data traffic when performing (re)transmissions. 
Proposal 1. [bookmark: _Toc163118762][bookmark: _Toc163118807][bookmark: _Toc163118874][bookmark: _Toc163119020][bookmark: _Toc163140885][bookmark: _Toc163141025][bookmark: _Toc163142187]RLC AM (re)transmission mechanism is enhanced considering the delay budget of the traffic (e.g., remaining PDB for each packet) to avoid unnecessary (re)transmissions.

Enhancements to RLC AM (re)transmission mechanism
The following approaches could be discussed when considering the delay budget of the packets to enhance RLC AM (re)transmission:
· Approach a) Selective skipping of (re)transmission. Based on the delay budget of a packet (e.g. when remaining PDB exceeds a threshold or expires), the UE skips the (re)transmission associated to the specific packet and it can be discarded. This may generate gaps in SN at the RX side with no recovery mechanism in RLC layer, since the RX entity is still expecting reception of the packets which may have been dropped by the TX entity. If so, it could be discussed whether Rel-18 solution to informs of PDCP SN gap is sufficient or a new solution may be needed.
· Approach b) Proactive retransmission. Based on the delay budget of a packet (e.g. when remaining PDB exceeds a threshold), if the UE has not yet received a NACK for a given unacknowledged packet (to trigger retransmission), the UE can decide autonomously to perform a (proactive) retransmission. This may avoid the scenario in which previous approach a) is required (e.g., when the status report and the triggered retransmission is too late). On other hand, even if it turns out that the retransmission was not needed, since the receiving entity can already detect if a received packet is a duplicate or not, there is no special handling required at the receiver (i.e., the RX entity can simply discard the duplicated PDU). 
It may be possible that either of the approaches is used, or even both of them as it is shown as an example in below figure, which captures how over time different regimes for RLC (re)transmission may be preferable based on the remaining delay/PDB of the associated packet.
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Figure 2.  Enabling different RLC AM (re)transmission regimes based on delay budget of the packet(s)
Summarizing, we suggest considering both mechanism as possible enhancements to RLC AM (re)transmission.
Proposal 2. [bookmark: _Toc163118875][bookmark: _Toc163119021][bookmark: _Toc163140886][bookmark: _Toc163141026][bookmark: _Toc163142188]To consider the following enhancements to RLC AM (re)transmission procedure based on the remaining delay/PDB associated to each packet: (a) selective skipping of (re)transmission and (b) proactive retransmission.



Conclusion
[bookmark: _Toc465993148][bookmark: _Toc465993084]The observations captured are the following:
Observation 1.	The current RLC AM mechanism does not take into account the packet delay budget of the data traffic when performing (re)transmissions.

The proposals captured are the following:
Proposal 1.	RLC AM (re)transmission mechanism is enhanced considering the delay budget of the traffic (e.g., remaining PDB for each packet) to avoid unnecessary (re)transmissions.
Proposal 2.	To consider the following enhancements to RLC AM (re)transmission procedure based on the remaining delay/PDB associated to each packet: (a) selective skipping of (re)transmission and (b) proactive retransmission.
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