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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
RAN#99 agreed an updated WID on XR Enhancements for NR [1] with the following objectives:
Specify the enhancements related to power saving:
-	DRX support of XR frame rates corresponding to non-integer periodicities (through at least semi-static mechanisms e.g. RRC signalling) (RAN2).
Specify the enhancements related to capacity:
-	Multiple Configured Grant (CG) PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2);  
-	Dynamic indication of unused CG PUSCH occasion(s) based on Uplink Control Information (UCI) by the UE (RAN1, RAN2);
-	Buffer Status Report (BSR) enhancements including at least new Buffer Status Table(s) (RAN2);
-	Delay reporting of buffered data in uplink (RAN2);
-	Discard operation of PDU Sets for DL and UL (RAN2, RAN3);
Specify the enhancements for XR Awareness:
-	Signalling by CN of semi-static information per QoS flow (e.g. PDU set QoS parameters), dynamic information per PDU set (PDU Set information and Identification) and End of Data Burst indication (RAN3, RAN2);
-	Impact of identifying by UE of PDU Sets, Data bursts and PSI, as needed (RAN2);
-	Provisioning by UE of XR traffic assistance information e.g. periodicity, UL traffic arrival information (RAN2, RAN3);
-	Support signalling the congestion information from RAN to the CN in alignment with SA2 (RAN3);

RAN1 Conclusion:
“Retransmission-less CG for UL pose transmission (Item 3.3-5)” is a RAN2 issue, leave the discussion to RAN2, RAN1 does not further investigate the issue.
Note: how to capture evaluation results and findings will be separately discussed.

RAN2 Agreement:
Whether the issue of retransmission-less CG for UL pose transmission is addressed in the WI needs to be discussed in RAN

RAN2 Agenda:
7.5.4.3 Configured Grant enhancements for XR
Including RAN2-specific aspects of Multiple Configured Grant (CG) PUSCH transmission occasions in a period of a single CG PUSCH configuration. 
Including RAN2-specific aspects of dynamic indication of unused CG PUSCH occasion(s) based on Uplink Control Information (UCI) by the UE.
Including discussion on how retransmission-less CG defined for NTN could work with XR (as per RAN#99 discussion).

In this contribution, we discuss the motivation and solutions for retransmission-less CG (highlighted with the yellow colour above), and whether the existing solutions are suitable, such as retransmission-less CG defined for NTN.

2.  Retransmission-less CG for XR     
Motivation: One of the information that the XR device needs/may need to transmit is its position and orientation (i.e., tracking of the XR Viewer pose) so that the application can determine the position the user is looking and response appropriately, e.g., if a VR headset displaying virtual room sends pose information suggesting the person is looking up, to the XR server the server would display video of the ceiling rather than the floor. In addition to pose information, there may also be other control information that the device sends to the server in the uplink. Moreover, the XR device may transmit video and/or audio data so that it can be used by the counterpart of the XR user. Video and/or audio data typically require a large data size and less time sensitive. On the other hand, the pose/control information in the UL transmission is typically small in size and time sensitive, e.g., if a person looks up and then looks down, the video needs to display the ceiling and the floor accordingly in a timely manner. In our understanding, since UL pose/control information is time sensitive (e.g., with very short periodicity), if the UL transmission fails, it may not be beneficial to retransmit that information again, for example, if a person looks up and then down, and the pose information when the person looks up fails to reach the server, there is not much benefit of retransmitting it again since by the time it is retransmitted the person may have already looked down and do not expect to see the ceiling. 
Another motivation is from power saving perspective, if there are frequent transmissions of UL pose/control information (e.g., 4ms periodicity), then a UE should monitor PDCCH for retransmissions (based on drx-HARQ-RTT-TimerUL and drx-RetransmissionTimerUL) and this will increase UE power consumption significantly. 
Recognising the nature of UL pose/control transmissions, there are proposals that such UL transmission does not require HARQ retransmissions and since data is small, it can be transmitted with very robust parameters, i.e., low MCS thereby ensuring their reliability.
Hence if retransmissions are avoided, some resources can be saved, for example the DL PDCCH resource as well as the scheduled retransmission resource for the PUSCH, hence the system capacity can be improved in practice. In addition, if retransmissions are avoided, some power saving can be achieved as UE will not monitor PDCCH for retransmissions as well as not retransmitting PUSCH.
Solutions: Some solutions are possible, but suitability and performance gains need to be analysed in detail:
Option 1. Reusing Retransmission-less CG specified for NTN: In NTN system, the round-trip time is very long and hence in some operations, HARQ retransmission is not practical since the UE has to wait a significant amount of time for an acknowledgement before it can flush its HARQ buffer. Recognising this, HARQ Mode B is introduced in NTN where for a configured set of HARQ Process Number (HPN), HARQ retransmission is disabled. It is proposed in [2] that HARQ Mode B is also supported in TN, thereby allowing CG-PUSCH to operate without HARQ retransmission. However, HARQ Mode B is configured on a HPN basis, that is whether HARQ retransmission is used depends on the HPN of the PUSCH. This may be acceptable for dynamic PUSCH where the HPN is indicated by the gNB, however, for CG-PUSCH the HPN is calculated depending upon the starting symbol of the CG-PUSCH occasion and its periodicity which is not easily controlled by the gNB nor the UE, and so HARQ Mode B is not suitable for CG-PUSCH operation.
Option 2. Setting the configuredGrantTimer to zero for a CG configuration: In [2], it is proposed that the configuredGrantTimer is set to zero for the CG configuration, i.e., the UE times-out the retransmission immediately after transmitting the CG-PUSCH. In the current 3GPP system, there are a maximum of 12 CG configurations and in this case, each of these CG configurations can independently configured the retransmission-less parameter, that is the gNB can decide which CG is HARQ retransmission-less and which one requires HARQ retransmission. So, this timer is per CG configuration meaning that all HARQ processes with this CG would be set to zero. In other words, different HARQ processes within the same CG configuration cannot have a different value other than zero. This will limit the flexibility of using this CG for other transmissions/services that require for retransmissions. 
Furthermore, in the current 3GPP system, the minimum value of configuredGrantTimer = 1 for CG configuration. Hence, this requires introducing the value 0 to configuredGrantTimer. 
Option 3. Dynamic indication of the Retransmission-less CG-PUSCH: Another option is to indicate dynamically in the UCI (e.g., CG-UCI) of a CG-PUSCH that denotes whether the current CG-PUSCH is HARQ retransmission-less or requires HARQ retransmission. This enables the UE to indicate per CG-PUSCH occasion whether that CG-PUSCH transmission requires HARQ retransmission or not. The benefit of this option is that it provides full flexibility of allowing any CG occasion to operate with or without HARQ retransmissions.

Proposal 1: RAN2 to discuss and agree one of the following solutions for retransmission-less CG:
Option 1. Reusing Retransmission-less CG specified for NTN
Option 2. Setting the configuredGrantTimer to zero for a CG configuration
Option 3. Dynamic indication of the Retransmission-less for the current transmitted CG-PUSCH (via UCI).

3. Conclusions
In this contribution, we have discussed the motivation and solutions for retransmission-less CG, and whether the existing solutions are suitable, such as retransmission-less CG defined for NTN. We have the following proposal.
Proposal 1: RAN2 to discuss and agree one of the following solutions for retransmission-less CG:
Option 1. Reusing Retransmission-less CG specified for NTN
Option 2. Setting the configuredGrantTimer to zero for a CG configuration
Option 3. Dynamic indication of the Retransmission-less for the current transmitted CG-PUSCH (via UCI).
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