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Introduction

The work item on IOT NTN enhancement has been agreed in [1] with the following objective:

-
Disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates [RAN1,RAN2]
In last RAN2 meeting, RAN2 made the following agreement:

	Agreements:

1.Disabling DL HARQ feedback is supported for NB-IoT and eMTC NTN. FFS on UE capability
2.For UL HARQ operation, introduce two HARQ modes, i.e., HARQ mode A and HARQ mode B in IoT NTN (both NB-IoT and eMTC NTN), similarly to NR NTN

3.From RAN2 perspective, at least for eMTC, enabling/disabling HARQ feedback can be configured per DL HARQ process at least via UE specific RRC signalling. FFS for NB-IoT (and especially for CP solution for NB-IOT).


In this contribution, we will address the FFS issue and other issues.
Discussion
UE capability

In NR NTN, both disabling HARQ feedback for downlink transmission and new HARQ state for uplink transmission is optional feature：

#116bis Agreement:
Optional sub-features include:


1)
TA reporting (TA reporting during RACH using MAC CE, and Event-triggers for TA reporting in connected mode);


2)
disabling HARQ feedback for downlink transmission;


3)
new HARQ state for uplink transmission and the corresponding new LCP mapping rule for dynamic grants.

For IOT NTN, the purpose of disabling HARQ feedback for downlink transmission and new HARQ state for uplink transmission is to mitigate HARQ stalling issue. In RAN2 #114 meeting, it was agreeed that disabling HARQ feedback is not essential functionality:

	RAN2 #114 agreement:
=> disabling of HARQ feedback is not essential




The above agreement is applicable to both uplink and downlink. Thus, we propose that:

Disabling HARQ feedback for downlink transmission and new HARQ state for uplink transmission is considered as optional sub-feature requiring capability signalling for eMTC and NB-IOT. 
Disabling HARQ feedback for downlink transmission configuration
In last RAN2 meeting, RAN2 discussed whether per DL HARQ process configuration of disabling HARQ feedback via UE specific RRC signalling can be applied to NB-IOT. The major concern on this is that for CP solution, RRC reconfiguration is not supported for NB-IOT, as a result, disabling HARQ feedback configuration can only be configured through msg4 and can not be changed afterwards. Some company suggests to use system information to configure the disabling of HARQ feedback. However, NB-IOT UE will not update SIB while in connected mode. Consequently, SIB can also not be able to support reconfiguration of disabling HARQ feedback. 

Observation: SIB based configuration of disabling HARQ feedback can not support reconfiguration since UE in RRC connected mode will not update system information.
To support reconfiguration, we need to introduce other mechanism, but at least RRC configuration should be supported.

 Enabling/disabling HARQ feedback can be configured per DL HARQ process at least via UE specific RRC signalling for NB-IOT. 
To support reconfiguration, RAN1 #110 discussed the possible options and has the option to use DCI to enabling/disabling of HARQ feedback, and ruled out the option of using MAC CE proposed in RAN1 #109:
	Agreement
For eMTC NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, down select one or more from the following options:

Option 1: per HARQ process via UE specific RRC signaling.

Option 3: explicitly indicated by DCI (e.g., new field or reusing existing field).

Option 4: implicitly indicated by existing configured/indicated/combined parameter(s) in the DCI (e.g., repetition number, TBS)

Option 6: combinations of some options above.

For NB-IoT NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, down select one or more from the following options:

Option 1: per HARQ process via UE specific RRC signaling.

Option 3: explicitly indicated by DCI (e.g., new field or reusing existing field).

Option 4: implicitly indicated by existing configured/indicated/combined parameter(s) in the DCI (e.g., repetition number, TBS)

Option 6: combinations of some options above.




RAN2 is suggested to wait for RAN1 progress on DCI based enabling/disabling of HARQ feedback for downlink transmission. 

Regarding enabling/disabling of HARQ feedback reconfiguration, RAN2 is suggested to wait for RAN1 progress on DCI based enabling/disabling of HARQ feedback for downlink transmission. 
For NR NTN, when a HARQ process is configured with DL HARQ feedback disabled, UE will not start DRX HARQ RTT timer DL; when a HARQ process is configured with DL HARQ feedback enabled, UE will extend the value of DRX HARQ RTT timer DL by UE-gNB RTT and start the DRX HARQ RTT timer. IOT NTN can follow the same solution.

When a HARQ process is configured with DL HARQ feedback disabled, UE will not start the corresponding HARQ RTT timer. 
New HARQ state for uplink transmission

For new HARQ state configuration for UL transmission, we think at least UE specific RRC signalling based configuration should be supported, similar to DL transmission.

 New HARQ state for uplink transmission can be configured per UL HARQ process at least via UE specific RRC signalling for eMTC and NB-IOT. 
For new HARQ state re-configuration, we suggest to adopt unified solution for both UL and DL. Given that RAN1 doesn’t consider this case, RAN2 is better to tell RAN1 to take this into consideration together with downlink.

 Send LS to RAN1 that RAN2 has agreed to introduce new HARQ state for uplink transmission, and ask RAN1 to take it into consideration when deciding on DCI based enabling/disabling HARQ feedback for downlink transmission. 
In Rel-17 NR NTN, network can configure two UL HARQ mode: HARQ Mode A, HARQ Mode B. For HARQ Mode A, UE will extend the value range of DRX HARQ RTT timer UL by UE-gNB RTT; For HARQ mode B, UE will not start DRX HARQ RTT timer UL. 

Similar to the discussion for downlink transmission, IOT NTN can also follow the solution adopted for NR NTN at least for eMTC case.

When a HARQ process is configured with HARQ UL retransmission disabled, UE will not start the corresponding UL HARQ RTT timer. 
NR NTN supports to configure allowed HARQ mode for LCP restriction. For IOT NTN, LCP restriction on allowed HARQ mode should also be introduced to avoid LCH mapping to unsuitable HARQ mode.
LCP restriction on allowed HARQ mode is introduced for IOT NTN. 
Conclusions  

Disabling HARQ feedback for downlink transmission and new HARQ state for uplink transmission is considered as optional sub-feature requiring capability signalling for eMTC and NB-IOT. 
 Enabling/disabling HARQ feedback can be configured per DL HARQ process at least via UE specific RRC signalling for NB-IOT. 
Regarding enabling/disabling of HARQ feedback reconfiguration, RAN2 is suggested to wait for RAN1 progress on DCI based enabling/disabling of HARQ feedback for downlink transmission. 
When a HARQ process is configured with DL HARQ feedback disabled, UE will not start the corresponding HARQ RTT timer. 
 New HARQ state for uplink transmission can be configured per UL HARQ process at least via UE specific RRC signalling for eMTC and NB-IOT. 
 Send LS to RAN1 that RAN2 has agreed to introduce new HARQ state for uplink transmission, and ask RAN1 to take it into consideration when deciding on DCI based enabling/disabling HARQ feedback for downlink transmission.
When a HARQ process is configured with HARQ UL retransmission disabled, UE will not start the corresponding UL HARQ RTT timer. 
LCP restriction on allowed HARQ mode is introduced for IOT NTN. 
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