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1	Introduction
[bookmark: _Ref178064866]In the Rel-18 XR WID [1] we have two objectives related to configured grant capacity enhancements:
	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);



Further, at RAN2#121bis there were discussions around the retransmission less configured grants with the following agreement: 
	There is support to adopt NTN solution for the retransmission-less CG.
If adopted, RAN2 aims to only consider option1 or option 2:
Option1: Adapt the NTN solution by disabling the HARQ RTT timer per CG configuration for CG. 
Option2: Adapt the NTN solution by disabling the HARQ RTT timer per HARQ processes for both CG and DG. 
FFS how the solution ensures consistent HARQ operation.



In this paper we discuss the retransmission less configured grants and the WIDs two highlighted configured grant enhancements. 

2	Configured Grant enhancement	
2.1 Retransmission-less CG 
In Release-17 for non-terrestrial networks (NTN) the network can configure HARQ mode A or HARQ mode B for each uplink HARQ process using the RRC parameter uplinkHARQ-mode. 
For a transmission on a HARQ process configured with HARQ mode A, the HARQ-RTT-TimerUL-NTN is started after each PUSCH transmission and when it expires, the drx-RetransmissionTimerUL is started. This behaviour makes sure the UE is monitoring the PDCCH (while drx-RetransmissionTimerUL is running) when the UE may expect a retransmission grant – same as in terrestrial networks when uplinkHARQ-mode is not configured. 
For a transmission on a HARQ process configured with HARQ mode B, the HARQ-RTT-TimerUL-NTN is not started after a PUSCH transmission and then the drx-RetransmissionTimerUL is not started for that HARQ process. This enables the UE to save energy, as it is not mandated to monitor PDCCH for a possible retransmission grant. 
In the R17 NTN work item, a long discussions took place on whether the gNB configure a separate new parameter per configuredGrantConfig to control HARQ mode (Option1) or the gNB configure all HARQ processes allocated to a configuredGrantConfig (Option 2) with the same uplinkHARQ-Mode. In the NTN work it was concluded that it is sufficient to configure uplinkHARQ-Mode per HARQ process, and in maintenance RAN2 have agreed to add a note in stage 2, but the exact formulation is not yet agreed: 
2. It is up to network implementation to ensure proper configuration of HARQ feedback (i.e. enabled or disabled) for HARQ processes used by an SPS configuration and of HARQ mode for HARQ processes used by a CG configuration. Add a corresponding note in 38.300

Therefore, in R17 the network configures ConfiguredGrantConfig with certain HARQ process IDs and at the same time it can configure uplinkHARQ-mode to HARQ mode B for those HARQ processes. 
1. [bookmark: _Toc134759609]The uplinkHARQ-mode introduced for NTN in Release-17 allows configuring HARQ mode B the HARQ process IDs of a configured grant config giving retransmission less configured grants. 
1. [bookmark: _Toc134759610]For retransmission less CGs, there are no reasons to repeat the discussions and to create a new technical solution (Option 1) when there is an existing solution (Option 2). 

Further, with option 1, there is a configuration issue when a HARQ process that is allocated to a configuredGrantConfig is used by a dynamic grant; shall the parameter in configuredGrantConfig of HARQ mode be used or the uplinkHARQ-Mode parameter. Further, option 1 will require specification changes to take this case into account when starting timer HARQ-RTT-TimerUL. 
1. [bookmark: _Toc134759611]Option 1 for retransmission less CG require more specification changes to cover the case when a HARQ process allocated to a CG is used by a dynamic grant to resolve ambiguity. 

[bookmark: _Toc118442804][bookmark: _Toc134759613]The NR NTN Release-17 solution to support retransmission less CG is adapted to XR. Consider the text proposal below:

2.1.1 Text proposals to support retransmission less CGs Option 2
For 38.306 we need a new capability among the MAC parameters in 4.2.6 (inclusion or exclusion of the NTN LCP restrictions can be discussed). 
38.306 section 4.2.6:
uplink-Harq-ModeB-r18
Indicates whether the UE supports HARQ Mode B and the corresponding LCP restrictions for uplink transmission.

Then for RRC we need signalling of the new capability. 
RRC section 6.3.3 MAC-ParametersCommon:
    uplink-Harq-ModeB-r18                    ENUMERATED {supported}     OPTIONAL,

And for MAC we need to change at two places: 
MAC section 3.1 definitions:
UE-gNB RTT: For non-terrestrial networks, the sum of the UE's Timing Advance value (see TS 38.211 [8] clause 4.3.1) and kmac. Otherwise, UE-gNB RTT is zero.

MAC section 5.7 DRX (the name of the helper variable HARQ-RTT-TimerUL-NTN may be discussed; it may for example be changed HARQ-RTT-TIMER-UL to follow MAC naming convention for helper variables and because it is not unique for NTN anymore, compare how REPETITION_NUMBER was added during R16 and backwards changed also for R15). 
The following MAC timers are used for DRX operation in a non-terrestrial network:
-    HARQ-RTT-TimerDL-NTN (per DL HARQ process configured with downlinkHARQ-FeedbackDisabled equal to HARQ feedback enabled): the minimum duration before a DL assignment for HARQ retransmission is expected by the MAC entity;
-    HARQ-RTT-TimerUL-NTN (per UL HARQ process configured with uplinkHARQ-Mode equal to HARQModeA): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity.

2.2 Multi-PUSCH CG 

RAN1 are still discussing how to configure multiple CG PUSCH transmission occasions in one CG periodicity. The main alternatives are based on 
Alt-A1: TDRA determination based on Type-A repetition framework 
Alt-B: TDRA determination based on NR-U framework 
Alt-C2: TDRA determination based on Rel-17 multiPUSCH TDRA table for single DCI scheduling multiple PUSCHs 
Further, RAN1 are discussing how the HARQ process IDs are determined for the multiple CG occasions with in one CG periodicity and also some RAN1 specific topics (like repetitions). 
There is no need for RAN2 to discuss these issues before RAN1 have reached conclusions on the configuration of multiple CG occasions within one CG periodicity. 
[bookmark: _Toc134759614]RAN2 postpone discussing multiple CG occasions within one CG periodicity. 

2.3 Dynamic indication of unused CG 
RAN1 has introduced the terminology unused transmission opportunity (UTO) in uplink control information (UCI), or UTO-UCI, for the indications from a UE to the gNB on CG transmission opportunities (TOs) that will be unused. 
The discussions of scheduling and use or not use of CGs is a RAN2 issue and not for RAN1 to decide since the decision of whether to use or not use a CG resource depends on available data status which is today available in MAC. 
RAN1 is discussing solutions for overprovisioning the UE with configured grants (multiple CGs or CGs with multiple transmission opportunities), and then letting the UE indicate to the gNB which of the future configured grant TOs that it will not use with an UTO-UCI. 
RAN1 have not concluded on the functionality yet, but there are some issues that will need RAN2 attention:
· For the MAC PDUs to not be dropped and lost in the PHY layer, MAC shall not generate MAC PDUs for the UTOs to avoid issues with lost data. 
· To decide if a future TO is needed to be used, the PHY is not aware of data volume available for transmission. 
· MAC is aware of data volume available for transmission in the buffer status reporting procedure. 
· RLC and PDCP has data volume calculation functionality for the purpose of reporting to MAC in the buffer status reporting.
[bookmark: _Toc134759615]The MAC entity shall be aware of configured grant transmission opportunities that will not be used and not generate MAC PDUs for them. 
1. [bookmark: _Toc134759612]PHY is not aware of data volume available for transmission, MAC is aware of data volume available for transmission for the purpose of buffer status reporting. 

Therefore, we think the natural place for the functionality to select future TOs to be indicated as unused is in the MAC layer. 
[bookmark: _Toc134759616]MAC entity selects future configured grant transmission opportunities that are indicated as unused. 
[bookmark: _Toc134759617]MAC layer indicates, to lower layers, the future transmission opportunities that shall be unused and that shall be indicated as unused in the UCI. 

Exactly how the selection of unused future TOs is done, may or may not need to be specified. The simplest algorithm may be that the UE indicate as used the TOs needed to empty the current buffer, and future TOs are indicated as unused (possibly for a certain time into the future). 
The selection algorithm will at least need to be aware of how much data that is currently available for transmission. Therefore, we need to update the purpose of data volume reporting in RLC and PDCP from “for MAC buffer status reporting” to include “for the purpose of decision on future unused transmission opportunities” or just change to “for the purpose of informing MAC entity of data volume available in PDCP/RLC” or “for the purpose of informing lower layers of data volume available in PDCP/RLC”. 
[bookmark: _Toc134759618]The purpose of data volume calculation functionality in RLC and PDCP is updated to say “for the purpose of informing the MAC entity of data volume available in RLC respectively in PDCP”

[bookmark: _Hlk134533301]There have been some discussions in RAN1 if the UE shall be allowed to change its decision of “unused TOs” at a later occasion overriding a transmitted UTO. This, for the gNB, we think is very similar to configure skip uplink as the gNB cannot use resources indicated as unused for other users.
[bookmark: _Hlk134533282]Therefore, the UEs shall not be allowed to transmit in a TO that has been indicated to be unused – unless each overridden UTO is acknowledged by the gNB. Adding such acknowledge signalling is possible, but there is already the SR/BSR procedures where the UE can ask for scheduling when data arrives (and only new data arrival that is unexpected would lead to the UE wanting to transmit in a TO that has been indicated as unused) that would have a similar delay. 
[bookmark: _Hlk134533351]Therefore, we propose to not support the UE overriding an UTO-UCI. 
[bookmark: _Toc134759619]RAN2 to discuss whether it is beneficial to accommodate the UE that intends to change its decision and indicate to the gNB to “use” an already indicated “unused” TO for transmission. 

[bookmark: _Toc70424553][bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	The uplinkHARQ-mode introduced for NTN in Release-17 allows configuring HARQ mode B the HARQ process IDs of a configured grant config giving retransmission less configured grants.
Observation 2	For retransmission less CGs, there are no reasons to repeat the discussions and to create a new technical solution (Option 1) when there is an existing solution (Option 2).
Observation 3	Option 1 for retransmission less CG require more specification changes to cover the case when a HARQ process allocated to a CG is used by a dynamic grant to resolve ambiguity.
Observation 4	PHY is not aware of data volume available for transmission, MAC is aware of data volume available for transmission for the purpose of buffer status reporting.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The NR NTN Release-17 solution to support retransmission less CG is adapted to XR. Consider the text proposal below:
Proposal 2	RAN2 postpone discussing multiple CG occasions within one CG periodicity.
Proposal 3	The MAC entity shall be aware of configured grant transmission opportunities that will not be used and not generate MAC PDUs for them.
Proposal 4	MAC entity selects future configured grant transmission opportunities that are indicated as unused.
Proposal 5	MAC layer indicates, to lower layers, the future transmission opportunities that shall be unused and that shall be indicated as unused in the UCI.
Proposal 6	The purpose of data volume calculation functionality in RLC and PDCP is updated to say “for the purpose of informing the MAC entity of data volume available in RLC respectively in PDCP”
Proposal 7	RAN2 to discuss whether it is beneficial to accommodate the UE that intends to change its decision and indicate to the gNB to “use” an already indicated “unused” TO for transmission.
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