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[bookmark: _Hlk521259925]In the last RAN1 #102-e meeting, several agreements were achieved on enhancements on HARQ for NTN [1].
	Agreement:
Enabling/disabling on HARQ feedback for downlink transmission should be at least configurable per HARQ process via UE specific RRC signaling

Agreement:
The extension of maximal HARQ process number can be considered with following assumptions:
· The maximal supported HARQ process number is up to 32.
· [bookmark: _Hlk53668547]FFS: Support on the maximal HARQ process number is up to UE capability
· Minimizing the impacts on specification and scheduling


In this contribution, we will discuss on HARQ process ID indication, disabling/enabling HARQ feedback, enhancement on the transmission, and some other issues.
Discussion on HARQ process ID indication
Up to 32 HARQ process number has been supported in the last meeting. Nevertheless, in current NR specification, a maximal 4-bit HARQ process number field in DCI is used, which can support up to 16 HARQ processes. To support up to 32 HARQ process number, the following solutions can be considered:
· [bookmark: _Hlk53665088]Opt 1: Increase HARQ process number field in DCI to 5 bit
· Opt 2: Re-interpretation of existing DCI field
· Opt 3: Slot/SFN-based solution
For Option 1, as shown in Table 1, the HARQ process number in DCI Format 0_2 and 1_2 is configured by higher layer parameter. Then it is straightforward to enhance DCI format 0_2 and 1_2 with up to 5 bit HARQ process number field as configured by higher layer parameter. Option 1 is preferred with minimal specification impact and maximal scheduling flexibility.
Table 1: HARQ process number
	
	HARQ process number

	Format 0_0
	4 bit

	Format 0_1
	4 bit

	Format 0_2
	0, 1, 2, 3 or 4 bits determined by higher layer parameter harq-ProcessNumberSizeForDCI-Format0-2

	Format 1_0
	4 bit

	Format 1_1
	4 bit

	Format 1_2
	0, 1, 2, 3 or 4 bits determined by higher layer parameter harq-ProcessNumberSizeForDCI-Format1-2


Proposal 1: Support DCI format 0_2 and 1_2 with up to 5 bit HARQ process number field as configured by higher layer parameter.

For Option 2, the determination of HARQ process ID relies on the re-interpretation of existing DCI bit. For example, as suggested by [2], 1 redundancy version (RV) bit can be considered to indicate the MSB of HARQ process number, and only RV0 and RV3 are used.
For Option 3, the determination of HARQ process ID will be coupled with the index of slot(s)/SFN(s) carrying the corresponding transmission/scheduling. For example, the LSB value for HARQ ID calculation is implicitly derived from slot number, i.e., 

where,  is the indicated HARQ process number in DCI.
Proposal 2: The following solutions for up to 32 HARQ process ID indication can be further studied
· Re-interpretation of existing DCI field
· Slot/SFN-based solution with LSB value for HARQ ID determined by time information.
Discussion on mechanism for disabling/enabling HARQ feedback
It is recommended to further discuss the necessity to enable different configuration for each HARQ process with/without feedback [3]
	With consideration on the above views, since no consensus on the prioritization and benefits for item can be achieved, the following proposal can be considered as informative summary and as the recommendation from moderator, further discussion on RAN1#103-e is needed.
Proposal 4：The necessity to enable the different configuration on following parameter(s) for each HARQ process with/without feedback can be discussed
· [bookmark: _Hlk53672088]Aggregation factor
· MCS table
· Time domain resource allocation table
· Frequency resource allocation type 0 and type 1
· Block error rate target
· Physical resource block (PRB) bundling configuration
· PDSCH mapping type A and type B


It is obvious that disabling HARQ feedback will increase the residual block error rate because HARQ feedback based re-transmissions are not allowed anymore. In order to guarantee the data transmission reliability when HARQ disabled, some enhancement mechanisms should be considered.
Different high layer parameters can be configured for HARQ process with/without feedback, and the DCI format should be unified for all HARQ process with/without feedback.
Furthermore, we prefer to support different configuration on aggregation factor for HARQ process with/without feedback. Nevertheless, the other parameters need more clarification. For example, 
· For block error rate target, it only depends on network implementation with no specification impact.
· For MAC table, one MCS table may be sufficient, since network can schedule proper MCS value via DCI for HARQ process with/without feedback.
Proposal 3: Support different configuration on aggregation factor for HARQ process with/without feedback.
[bookmark: _Hlk53674347]Discussion on enhancement on the transmission
It is recommended to further discuss enhancement on the transmission [3]
	Updated Proposal 6: Companies are encourage to justify the benefits on the following solutions to enhance the PDSCH/PUSCH transmission.
· Blind retransmission
· Larger aggregation/repetition factor
· CQI table with new BLER target
· UCI
· UE assistance information
· Pre-active feedback 


In our view, larger aggregation factor is preferred with less specification impact.
Proposal 4: Support larger aggregation factor in NTN.
Other issues
[bookmark: _Hlk53669345]On FFS: Support on the maximal HARQ process number is up to UE capability
Conform the above FFS to support maximal HARQ process number is up to UE capability.
Proposal 5: Support on the maximal HARQ process number is up to UE capability.
Conclusions
In this contribution, we share our views on HARQ process ID indication, disabling/enabling HARQ feedback, enhancement on the transmission, and some other issues. The observations and proposals are summarised as follows:
Proposal 1: Support DCI format 0_2 and 1_2 with up to 5 bit HARQ process number field as configured by higher layer parameter.
Proposal 2: The following solutions for up to 32 HARQ process ID indication can be further studied
· Re-interpretation of existing DCI field
· Slot/SFN-based solution with LSB value for HARQ ID determined by time information.
Proposal 3: Support different configuration on aggregation factor for HARQ process with/without feedback.
Proposal 4: Support larger aggregation factor in NTN.
Proposal 5: Support on the maximal HARQ process number is up to UE capability.
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