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[bookmark: OLE_LINK2][bookmark: OLE_LINK1]The following agreements are achieved in RAN2 #114-e meeting for NTN [1]:
Agreements:
1. The following options are supported for drx-HARQ-RTT-TimerUL in NTN per HARQ process: 1) Timer length is extended by offset; 2) Timer set to zero and/or 3) Timer disabled (i.e. not started). FFS if this is based on explicit configuration or not. We can also come back to see whether both 2 and 3 are needed.
2. RAN2 working assumption: Offset for drx-HARQ-RTT-TimerUL is equal to UE-gNB RTT (if RAN1 decides something that requires to change this we can revisit it).
3. drx-RetransmissionTimerDL timer length is not extended in NTN
4. The drx-HARQ-RTT-TimerUL behaviour applied for each HARQ process is up to the network (e.g. to support NW scheduling strategy to avoid HARQ stalling).
5. RAN2 Working Assumption: No new CG-specific LCP restriction is introduced for NTN. If a new LCP restriction is agreed for dynamic grant, the proposal does not preclude future discussion on whether it may also apply to configured grant
6. Repetition transmission based HARQ retransmission is always allowed and is explicitly indicated per HARQ process via DCI (as in legacy).
7. At least the following options for LCP in NTN are further studied: 1) allowedPHY-PriorityIndex is re-used; and 2) A new LCP restriction is introduced to map LCH to one or more HARQ process(es). FFS if HARQ processes can be classified as having retransmission “enabled” or “disabled” in this case.
According to the above agreements, this document will discuss the following aspects:
1) HARQ UL Retransmission;
2) UL Scheduling Enhancement.
Discussion
HARQ Aspects
HARQ UL Retransmission 
· LCP impacts caused by disabling the HARQ UL retransmission
According to TS 38.321 [2], the Logical Channel Prioritization (LCP) procedure is applied for a new transmission. RRC additionally controls the LCP procedure by configuring mapping restrictions for each logical channel:
· allowedSCS-List which sets the allowed Subcarrier Spacing(s) for transmission;
· maxPUSCH-Duration which sets the maximum PUSCH duration allowed for transmission;
· configuredGrantType1Allowed which sets whether a configured grant Type 1 can be used for transmission;
· allowedServingCells which sets the allowed cell(s) for transmission;
· allowedCG-List which sets the allowed configured grant(s) for transmission;
· allowedPHY-PriorityIndex which sets the allowed PHY priority index(es) of a dynamic grant for transmission.
For the case of HARQ UL retransmission can be disabled by sending UL grant with NDI toggled in NTN, the UE cannot aware that whether the HARQ UL retransmission can be disabled for the initial transmission. Therefore, a new LCP mapping restrictions of whether the HARQ UL retransmission can be disabled introduced in NTN, then the UE can have the knowledge of information for HARQ retransmission.
For the blind retransmission, the network uses DCI to indicate whether the repetition mechanism should be applied, therefore, the UE can aware whether the blind retransmission can be used for this transmission when receives the DCI, the new LCP mapping restriction of blind retransmission is unnecessary for NTN.
Proposal 1: A new LCP mapping restrictions of HARQ UL retransmission disabled or enabled should be introduced for NTN.
UL Scheduling Enhancement 
The Restrictions of using BSR over 2-step RACH
In the section 5.4.5 of TS38.321[2],  the NOTE 2 clarfied that UL-SCH resources are considered available if the MAC entity has been configured with, receives, or determines an uplink grant when sending BSR. For this definition, it can deduce that the UL grant of 2-step RA can be used to send BSR. That means BSR can trigger 2-step RA procedure in TN. 
	5.4.5	Buffer Status Reporting
…
NOTE 2:	UL-SCH resources are considered available if the MAC entity has been configured with, receives, or determines an uplink grant. If the MAC entity has determined at a given point in time that UL-SCH resources are available, this need not imply that UL-SCH resources are available for use at that point in time.


Observation 1: The BSR can be sent on MSGA PUSCH of 2-step RACH. 
The propagation delays in terrestrial mobile systems are usually less than 1ms. In contrast, the propagation delays in NTN are much longer, ranging from several milliseconds to hundreds of milliseconds depending on the altitudes of the satellite in NTN. When the BSR is triggered for the new data transmissions, using 2-step RACH resources to send BSR can reduce the delay.
Proposal 2: RAN2 confirms that BSR over 2-step RACH is supported in NTN.
The number of UE served by each NTN cell is higher than that served by the TN cell. Meanwhile, the probability of UEs using random access resources may be increased because of the mobility of some satelite types, e.g. LEO, the RACH resources may be shortage in NTN. 
In NTN, if the BSR is triggered, the BSR can be sent over 2-step RACH can decrease delay for UL scheduling. However, the 2-step RACH can also be used for BFR/HO or RA procedure etc. Using the MSGA related resource to send BSR in NTN may increase collision probability and usage frequency of 2-step RACH resources and cause the delay increases. Therefore, the restrictions of using BSR over 2-step RACH may be considered for reducing the collision probability and usage frequency of 2-step RACH resource.
Observation 2: The increase in the number of serving UE and the mobility of satellites may cause shortage of RACH resources in NTN.
[bookmark: OLE_LINK42][bookmark: OLE_LINK41]Proposal 3: In NTN, the restrictions of using BSR over 2-step RACH may be considered for reducing the collision probability and usage frequency of 2-step RACH resource.
Co-existence issue of BSR over CG and BSR over 2-step RACH
As BSR over 2-step RACH and BSR over CG are both supported in NTN, the specification impacts on how to use these two methods properly may be studied first. On the current specification, if the BSR is triggered, the UE confirm that whether the UL-SCH resources are available. If there are UL-SCH resources to send BSR, the BSR will be transmitted over the UL-SCH resources. If the configured uplink grants and 2-step RACH resources are both available for the UE, there are two options for UE to decide which resources the UE may choose:
Option 1: The UE may be expected to select the configured grants to send the BSR since using the 2-step RACH resource to send BSR may introduce the collision of 2-step RACH resources.
Option 2: Introduce a timer to control when to use the configured grant and when to use the 2-step RACH resource.
For the option 1, the specification impact is relatively small, like the current specification. The UE determines if there are available configured grants at first, then only when there are no configured grants or the configured grants do not meet the LCP mapping restrictions, the BSR can be sent over 2-step RACH.
For the option 2, if the configured grants are arrived when the timer is running, the UE will send the BSR over CG. If the configured grants are not arrived when the timer is running, the UE will use the 2-step RA to send BSR. The benefit of option2 is to reduce delay by avoiding waiting for the long periodicity of CG.
Proposal 4: After the BSR is triggered, if the configured uplink grants and 2-step RACH resources are both available for the UE, RAN2 can discuss the feasibility of the following two options for UE to decide which resources the UE may choose:
Option 1: The UE may be expected to select the configured grants to send the BSR since using the 2-step RACH resource to send BSR may introduce the collision of 2-step RACH resources.
Option 2: Introduce a new timer to control when to use the configured grant and when to use the 2-step RACH resource.
Conclusion
According to the analysis in section 2, it is proposed:
HARQ UL Retransmission
Proposal 1: A new LCP mapping restrictions of HARQ UL retransmission disabled or enabled should be introduced for NTN.
UL Scheduling Enhancement
Observation 1: The BSR can be sent on MSGA PUSCH of 2-step RACH. 
Proposal 2: RAN2 confirms that BSR over 2-step RACH is supported in NTN.
Observation 2: The increase in the number of serving UE and the mobility of satellites may cause shortage of RACH resources in NTN.
Proposal 3: In NTN, the restrictions of using BSR over 2-step RACH may be considered for reducing the collision probability and usage frequency of 2-step RACH resource.
Proposal 4: After the BSR is triggered, if the configured uplink grants and 2-step RACH resources are both available for the UE, RAN2 can discuss the feasibility of the following two options for UE to decide which resources the UE may choose:
Option 1: The UE may be expected to select the configured grants to send the BSR since using the 2-step RACH resource to send BSR may introduce the collision of 2-step RACH resources.
Option 2: Introduce a new timer to control when to use the configured grant and when to use the 2-step RACH resource.
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