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1.	Introduction
In RAN2 #107 meeting, we made some agreements as below:
Agreements 
1	If HARQ feedback is disabled, blind HARQ (re)transmissions are still possible to improve robustness.  What blind HARQ retransmissions mean will be captured in email discussion.
2	Even if HARQ feedback is disabled, the HARQ processes are still configured.
4: Enabling / disabling of HARQ feedback is a network decision.
Whether HARQ feedback of PDSCH reception should be performed by UE can be controlled by the gNB. In this contribution, we investigate more following details along with these issues.
2.	Discussion
Some discussions were made in [106#70] email discussion [1] toward decision and signalling of enabling / disabling the HARQ feedback. Majority of companies share their views on supporting that HARQ feedback can be enabled / disabled by RRC signalling. On top of the HARQ feedback being enabled / disabled by RRC signalling, we share our view on some issues which needs to be addressed and discussed for next steps.
From now on, there were several candidate solutions on the table on top of the HARQ feedback being enabled / disabled by RRC signalling. For example, the HARQ feedback may either per UE, per serving cell, per logical channel, per HARQ process or per packet be controlled by gNB via RRC signalling: 
· Option 1 - Per serving cell: Each of serving cell(s) may be independently indicated by the gNB whether the PDSCH reception on a serving cell should perform HARQ feedback.
· Option 2 - Per UE: Whether HARQ feedback for all the PDSCH reception by the UE should be performed is indicated by gNB. 
· Option 3 - Per HARQ process: Few HARQ process(es) configured within each serving cell(s) may be indicated by the gNB as specific HARQ process. The PDSCH reception handled by the specific HARQ process may not need corresponding HARQ feedback.
· Option 4 - Per logical channel: Few logical channel(s) configured for a UE may be indicated by the gNB as specific LCH. The PDSCH reception corresponding to the specific LCH may not need HARQ feedback.
· Option 5 - Per packet: gNB may indicate each of the PDSCH reception should perform corresponding HARQ feedback or not.
From our point of view, before choosing the options above, we may need to discuss and decide which approaches, as listed below, is preferred by RAN2: 
· Approach I - Static: Once disabling is indicated by the gNB, HARQ feedback for all PDSCH(s) is not performed until enabling is indicated or corresponding configuration is released.
· Approach II – Semi-static or Dynamic: gNB (per scheduling or per time interval) indicates whether each PDSCH reception should have corresponding HARQ feedback or not.
It is noted that, the indication by gNB may be a specific RRC configuration and the configuration can be further release by RRC reconfiguration procedure. Moreover, the indication may also possible be a lower layer indicator which discussed later. Approach I may have less signalling overhead, while approach II owns more flexibility.  From the RRC signalling perspective, option 2 may achieve Approach I simple RRC configuration. Option 5 was most closely to Approach II. But, by scheduling on proper radio resource or by applying proper configuration, option 1, and 3 may conditionally achieve both approaches. In the following, we share further observations on whether each of the five options can achieve approach I and II by RRC signalling, as shown in table 1.
Table 1 Comparison among candidate solutions
	
	Static
	Dynamic

	Option 1
Per cell
	Achievable
Either controlled by gNB via Cell-specific RRC (IE) configuration or reconfiguration.
	Achievable in Condition
When the UE is configured with CA or DC. While multiple serving cells are configured, the HARQ feedback of certain serving cell(s) may be disabled. That is, as shown in the figure below, gNB can dynamically schedule PDSCH(s) on those certain serving cell.
[image: ]

	Option 2
Per UE
	Achievable
Either controlled by gNB via UE-specific RRC (IE) configuration or reconfiguration.
	Unachievable
Comparing to L1 or MAC layer signalling, RRC signalling had much signalling delay. Introduce further L1 or MAC layer indication, for enabling / disabling HARQ feedback based on RRC configuration might needed.

	Option 3
Per HARQ process
	Achievable 
Either controlled by gNB via cell specific RRC (IE) configuration or reconfiguration. However, this configuration may need further consideration of the process(es) reserved for SPS since SPS might also be HARQ feedback less candidate.

	Achievable in Condition
[bookmark: _GoBack]By indicating that certain UE HARQ process(es) is dedicated for HARQ feedback less. That is, gNB can dynamic schedule PDSCH relies on those certain HARQ process(es).

	Option 4
Per LCH
	Unachievable
Either controlled by gNB via UE-specific RRC (IE) configuration or reconfiguration it still meeting multiplexing problem as following. Since the data from LCH of SRB or reliability critical service (i.e., with feedback (WF) required) may be multiplexed into a MAC PDU with HARQ feedback less (i.e., with feedback (WOF) required) data in MAC as shown in the figure below.
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	Option 5
Per packet
	Unachievable
It is unclear what RRC configuration is needed. But probably UE specific RRC (IE) configuration or reconfiguration is enough.
	Unachievable
Comparing to L1 or MAC layer signalling, RRC signalling had much signalling delay. Introduce further L1 or MAC layer indication, for enabling / disabling HARQ feedback based on RRC configuration might needed.




Observation 1: Before choosing per serving cell, UE, HARQ process, LCH or packet signalled by gNB RRC as solution, RAN2 may need further discussion on whether static or dynamic approach or both should be supported in Rel. 16.
Since the HARQ feedback disabling criteria concerned by gNB may include either round trip time, throughput, latency, service requirements and data for DRB/SRB, it is obvious the solution for static approach may not cover all the criteria above. Hence, it is beneficial to introduce a solution which can achieve dynamic approach as well. In addition, on top of the candidate solutions, further L1 or MAC layer indication based on some RRC configurations may also eliminate the overhead and latency cause by RRC signalling and procedure as well. 
Proposal 1: RAN2 to support a solution which can achieve dynamic approach for data from SRB and critical service.
Proposal 2: RAN2 to support of introducing L1 indicator or MAC layer indication for enabling / disabling HARQ feedback.
3.	Conclusion
In this contribution, we share our view on candidate solutions of enabling / disabling HARQ feedback and make following:
Observation 1: Before choosing per serving cell, UE, HARQ process, LCH or packet signalled by gNB RRC as solution, RAN2 may need further discussion on whether static or dynamic approach should be supported in Rel. 16.
Proposal 1: RAN2 to support a solution which can achieve dynamic approach for data from SRB and critical service.
Proposal 2: RAN2 to support of introducing L1 indicator or MAC layer indication for enabling / disabling HARQ feedback.
4.	Reference
3GPP RAN2 # 106 Email Discussion [106#70] [NR/NTN]
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