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1 Introduction

There were quite several contributions to this RAN2#106 meeting on HARQ. 
Based on a review of all HARQ documents proposals are made are common to most of the contributions and that might therefore be agreeable. 

On the areas were several different views, email discussions are proposed. 

This document tries to leave aside HARQ issues that are

· considered to be stage 3 details 
· dependent on RAN1 decisions 
· implementation specific 
2 Status of HARQ for NTN

RAN2#104 started some first discussion on HARQ and agreed the following: 
Agreements:

-
Both options (enhancing HARQ and disabling HARQ) will be studied.  

During RAN2#105 meeting, the HARQ for NTN was discussed and the following agreements were made:

	Agreement:

1. Retransmissions at one or several layers shall be supported for NTN and configurable by the network.

2. The network should be able to configure the UE, mentioning whether HARQ is “turned off”.  There is no feedback for transmission if HARQ is turned off.  FFS the impact on other procedures and how to configure.



The status can be summarizing, that it was agreed that HARQ for NTN can be enabled or disabled. When enabled, HARQ feedback will be send, when disabled HARQ feedback will not be send. 

RAN2 studies on how the HARQ enabling / disabling will be configured, the procedures and criteria thereof. RAN1 on the other side studies to enhance HARQ to work over NTN, if enabled, or to make the first transmission more reliable, if disabled. 

3 Enable / Disable HARQ Feedback 
It is obvious that, disabling HARQ will increase to residual Block Error Rate. One of the methods specified in NR Rel.15 are blind HARQ (re)transmissions, meaning the transmission of a transport block within a bundle. There seems to be common understanding that blind HARQ (re)transmissions should still be supported by NTN especially if HARQ feedback is disabled. 
Potential Agreement 1: If HARQ feedback is disabled, blind HARQ (re)transmissions are still possible to to improve robustness. 

To enable this behaviour, HARQ processes still need to be configured for several reasons. For instance, the HARQ process is needed for the MAC entity to identify each transmission within the repetition bundle.
Potential Agreement 2: Even if HARQ feedback is disabled, the HARQ processes are still configured. 
There are many different proposals on how the enabling / disabling of HARQ feedback is configured. The following options have been mentioned: 

· Per cell (broadcast signalling) and/or per UE (UE specific RRC signalling) 
· Per HARQ process
· Per Logical Channel 

· On a per packet basis 

It is suggested to have an email discussion about the different options with the target of deciding the issue at the next meeting or at least to narrow down the options. 

Potential Agreement 3: RAN2 should have an email discussion to decide on the basis the enabling / disabling of HARQ feedback is configurable.  
Generally, it seems common understanding that decisions to enable / disable HARQ will be network based. There are also different proposals on the criteria the decision making of the enabling / disabling of the HARQ feedback. The following criteria have been mentioned: 
· UE capabilities e.g. maximum HARQ soft buffer size 

· Round trip time e.g. disable GEO and enable LEO 

· Service requirement in terms of throughput e.g. enable for low rate service with small and infrequent packets and disable for high rate eMBB services 
· Service requirements in terms of reliability 

· Some RRC messages may still support HARQ 
· Initial attach messages may still support HARQ feedback 
Potential Agreement 4: Enabling / disabling of HARQ feedback is a network decision. 

Eventually the network-based decision-making is implementation specific. Therefore, the criteria are not specified and may not need to be discussed in detail in the study item. However, some UE behaviours still need to be specified according to the different network decisions. Therefore, the NTN study item may still need to provide some guidance on how to enable / disable HARQ and the required UE behaviour. In particular RAN2 should discuss if HARQ feedback should be supported selectively for some signalling or for low rate services. 
Potential Agreement 5: RAN2 should have an email discussion to decide on the criteria of the enabling / disabling of HARQ feedback.  
4 Conclusion and Proposals
Potential Agreement 1: If HARQ feedback is disabled, blind HARQ (re)transmissions are still possible to to improve robustness. 

Potential Agreement 2: Even if HARQ feedback is disabled, the HARQ processes are still configured. 
Potential Agreement 3: RAN2 should have an email discussion to decide on the basis the enabling / disabling of HARQ feedback is configurable.  
Potential Agreement 4: Enabling / disabling of HARQ feedback is a network decision. 

Potential Agreement 5: RAN2 should have an email discussion to decide on the criteria of the enabling / disabling of HARQ feedback.  
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