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Introduction
[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK643]In the WID on XR approved at RAN#103 meeting [1], the following objective on RLC retransmission enhancement is included:
	-	Specify the following user plane enhancements [RAN2]
-	RLC re-transmission related enhancements for operation of RLC Acknowledged Mode (AM) with small packet delay budget. 


In this contribution, we would like to discuss the drawbacks/limitations of the current RLC retransmission scheme and the potential enhancement directions. 
[bookmark: OLE_LINK626][bookmark: OLE_LINK627][bookmark: OLE_LINK301][bookmark: OLE_LINK302]Discussion 
In the current RLC specification [2], RLC retransmission is supported for RLC AM operation to ensure the reliability of the traffic. When the transmitting side of an AM RLC entity receives a negative acknowledgement for an RLC SDU or an RLC SDU segment by a STATUS PDU from its peer AM RLC entity, the transmitting side of the AM RLC entity will perform RLC retransmission. The specification on the legacy RLC retransmission is shown as following:
	[bookmark: _Toc5722472][bookmark: _Toc37462992][bookmark: _Toc46502536][bookmark: _Toc155999966]5.3.2	Retransmission
The transmitting side of an AM RLC entity can receive a negative acknowledgement (notification of reception failure by its peer AM RLC entity) for an RLC SDU or an RLC SDU segment by the following:
-	STATUS PDU from its peer AM RLC entity.
When receiving a negative acknowledgement for an RLC SDU or an RLC SDU segment by a STATUS PDU from its peer AM RLC entity, the transmitting side of the AM RLC entity shall:
-	if the SN of the corresponding RLC SDU falls within the range TX_Next_Ack <= SN < = the highest SN of the AMD PDU among the AMD PDUs submitted to lower layer:
-	consider the RLC SDU or the RLC SDU segment for which a negative acknowledgement was received for retransmission.
When an RLC SDU or an RLC SDU segment is considered for retransmission, the transmitting side of the AM RLC entity shall:
-	if the RLC SDU or RLC SDU segment is considered for retransmission for the first time:
-	set the RETX_COUNT associated with the RLC SDU to zero.
-	else, if it (the RLC SDU or the RLC SDU segment that is considered for retransmission) is not pending for retransmission already and the RETX_COUNT associated with the RLC SDU has not been incremented due to another negative acknowledgment in the same STATUS PDU:
-	increment the RETX_COUNT.
-	if RETX_COUNT = maxRetxThreshold:
-	indicate to upper layers that max retransmission has been reached.
When retransmitting an RLC SDU or an RLC SDU segment, the transmitting side of an AM RLC entity shall:
-	if needed, segment the RLC SDU or the RLC SDU segment;
-	form a new AMD PDU which will fit within the total size of AMD PDU(s) indicated by lower layer at the particular transmission opportunity;
-	submit the new AMD PDU to lower layer.
When forming a new AMD PDU, the transmitting side of an AM RLC entity shall:
-	only map the original RLC SDU or RLC SDU segment to the Data field of the new AMD PDU;
-	modify the header of the new AMD PDU in accordance with the description in clause 6.2.2.4;
-	set the P field according to clause 5.3.3. 


In the current RLC retransmission scheme, one RLC retransmission may take e.g., dozens of milliseconds, since the retransmission can only be performed after the STATUS PDU is received. For the XR services with small PDB, there may be following drawbacks or limitations:
· Drawback 1: If the network takes the small PDB into account when configuring the RLC maximum retransmission number (maxRetxThreshold) to the UE, only a small value, e.g., one or two, can be configured to make the RLC retransmissions within the PDB. If the one or two RLC retransmission fails, RLC will indicate to RRC that maximum retransmission has been reached and RRC will initiate radio link failure (RLF) procedure. In this case, the interruption time of the XR services will be relatively long, while the RLF procedure is initiated not due to the bad channel condition but due to the small maximum retransmission number. On the other hand, if the maximum retransmission number (maxRetxThreshold) is configured larger than the requirement of the PDB of the XR service, still only one or two RLC retransmission can occur in the PDB. If these the one or two RLC retransmissions fail, the reliability requirement within the PDB of the XR traffic cannot be satisfied. 
· Drawback 2: RLC does not stop the retransmissions until the maximum retransmission number is reached. If the maximum retransmission number (maxRetxThreshold) is configured larger than the requirement of the PDB of the XR service, the RLC retransmissions later than the PDB would be useless and would occupy extra radio resources and increase the UE power. 
Observation 1: The following drawbacks are observed with the current RLC retransmission scheme in case of small PDB: 
· Drawback 1: increase the service interruption time or unable to satisfy reliability requirement within the PDB due to the long round-trip-time of RLC retransmissions. 
· Drawback 2: waste radio resource and increase the UE power when the RLC retransmissions are performed later than the PDB. 

Potential solution for Drawback 1:
The enhancement for the RLC retransmission could be to perform the RLC retransmission autonomously, i.e., the transmitting side of an AM RLC entity may retransmit a RLC PDU/RLC PDU segment even if the transmitting side of the AM RLC entity does not receive the negative acknowledgement. By this way, the RLC retransmissions can be faster and the number of RLC retransmissions is increased within the PDB compared with the current scheme, and thus the reliability of the XR traffic can be ensured. 
The autonomous RLC retransmissions can occur in the consecutive slots or can have an interval. If positive acknowledgement is received by the transmitting side of the AM RLC entity, these autonomous RLC retransmissions can be stopped. If negative acknowledgement is received by the transmitting side of the AM RLC entity, the transmitting side of the AM RLC entity can continue the autonomous RLC retransmissions. 
The number of the autonomous RLC retransmissions can be configured by the network or can be pre-defined in the UE. In our opinion, these autonomous RLC retransmissions might not be counted into RETX_COUNT, so that RETX_COUNT would not easily reach the maximum retransmission number (maxRetxThreshold) and RLF would not be initiated. 
Proposal 1: UE autonomously perform RLC re-transmissions in RLC AM operation. 
Proposal 2: The number of autonomous RLC retransmissions can be configured by the network or can be pre-defined in the UE. 

Potential solution for Drawback 2:
The RLC retransmission enhancement for Drawback 2 could be to stop the RLC retransmissions for an RLC SDU/RLC SDU segment when the PDB of the RLC SDU/RLC SDU segment is reached, e.g. when the remaining time is zero. By this way, the radio resources for the unnecessary RLC retransmissions after the PDB is reached can be saved. 
Proposal 3: RLC retransmission for an RLC SDU/RLC SDU segment is stopped when the PDB of the RLC SDU/RLC SDU segment is reached. 

Conditions to apply the RLC retransmission enhancements:
A further issue that can be considered is when to apply the RLC retransmission enhancements in the UE for the uplink RLC retransmission. An option is that the network configures the UE whether to apply the RLC retransmission enhancements, and the network can also dynamically activate or deactivate the RLC enhancements. In this option, a UE capability on whether to support the RLC retransmission enhancements can also be introduced. Alternatively, the UE can determine whether to apply the RLC enhancements e.g., when the PDB is going to be reached or the remaining time becomes lower than a threshold. RAN2 can discuss these options and determine which option is adopted. 
Proposal 4: RAN2 should discuss the conditions to apply the RLC retransmission related enhancements in the UE. 
Conclusion
[bookmark: OLE_LINK3]In this contribution, we have discussed the drawbacks/limitations of the current RLC retransmission scheme and the potential enhancement directions of the RLC enhancements. We have the following observation and proposals: 
Observation 1: The following drawbacks are observed with the current RLC retransmission scheme in case of small PDB: 
· Drawback 1: increase the service interruption time or unable to satisfy reliability requirement within the PDB due to the long round-trip-time of RLC retransmissions. 
· Drawback 2: waste radio resource and increase the UE power when the RLC retransmissions are performed later than the PDB. 
Proposal 1: UE autonomously perform RLC re-transmissions in RLC AM operation. 
Proposal 2: The number of autonomous RLC retransmissions can be configured by the network or can be pre-defined in the UE. 
Proposal 3: RLC retransmission for an RLC SDU/RLC SDU segment is stopped when the PDB of the RLC SDU/RLC SDU segment is reached. 
Proposal 4: RAN2 should discuss the conditions to apply the RLC retransmission enhancements in the UE. 
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