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1. Introduction
At the RAN1#86 meeting, several agreements and working assumptions were agreed regarding to shortened processing time for 1ms TTI [1]:
	[bookmark: _Hlk458157043]Agreement:
· For FS1,2&3, a minimum timing n+3 is supported for UL grant to UL data and for DL data to DL HARQ for UEs capable of operating with reduced processing time with only the following conditions: 
· A maximum TA is reduced to x ms, where x <= 0.33ms (exact value FFS); 
· At least when scheduled by PDCCH
· For FS2, new DL HARQ and UL scheduling timing relations will be defined
· Details FFS
· FFS:
· Possible minimum timing of n+2 TTI
· FFS max TA in this case
· FFS what other restrictions (if any) on when reduced processing times of n+2 could be applied
· Possibility of scheduling by EPDCCH.

Agreement:
· Reduced processing time(s) are RRC configured for the UE
· Working assumption: A mechanism for dynamic fallback to legacy processing timings (n+4) is supported
· Details FFS
· Working assumption can be revisited if it is not found to be feasible 

Agreement:
· PHICH-less asynchronous HARQ for UL is used for 1 ms TTI with shortened processing time 
· For FS1 and FS2, bit fields are defined in the applicable DCI messages to indicate HARQ processes ID and RV 
· No change in FS3 asynchronous UL HARQ operation 




In this contribution, we discuss the HARQ/scheduling timing of processing time reduction for 1ms TTI.
2. FS1 HARQ/scheduling for shortened processing time for 1ms TTI
2.1 DL HARQ/UL scheduling timing
Shortened processing time for 1ms TTI is to be supported for FS1, FS2, and FS3, as part of a WI on shortened TTI and processing time [2], with a certain kind of priority [3]. Even without shortened TTI, U-plane latency can be reduced by shortening processing time. For example, in case of FS1, assuming that HARQ-ACK feedback for PDSCH in subframe n is available at n+k with k=3 or 2 and 10% BLER, the average U-plane latency in downlink and uplink can be reduced to 3.6ms or 2.4ms, if HARQ RTT for each case is 6ms or 4ms, respectively.
For FS1, with shortened processing time for 1ms TTI, new HARQ/scheduling timing needs to be introduced with a given value of k. For DL, if a PDSCH is transmitted in subframe n, the corresponding HARQ-ACK feedback is transmitted in subframe n+k. An example for k=2 is shown in Fig.1.




Fig.1 DL HARQ timing example for k=2 with FS1.
2.2 PHICH-less asynchronous UL HARQ
For 1ms TTI with legacy processing time, UL synchronous HARQ is applied and PHICH will be monitored to determine whether a new transmission or a retransmission is needed at a certain time after the UL data reception. Furthermore, the HARQ process number for a HARQ process can be implicitly indicated by the subframe index. However, for 1ms TTI with shortened processing time, it was agreed to use PHICH-less asynchronous HARQ and HARQ process number (HPN) indicator field together with Redundancy version (RV) field need to be introduced in the UL grant. Then the remaining issue is to determine the bit lengths for the HPN field and RV field.
The bit length for HPN indicator filed depends on how many HARQ processes are considered. For FS1, HARQ process number can be proportional to the processing time. For example, in case of k=3, the maximum HARQ process number is 6 and at least 3 bits HPN filed are needed. In case of k=2, the maximum HARQ process number is 4 and at least 2 bits HPN filed are needed. The relationship of supported processing time, HARQ process number and needed bit-length of HPN filed are summarized in Table 1. Here, it is assumed that the bit length of HPN field is optimized for the value of k.

Table 1. The relationship of supported processing time, HARQ process number and bit-length of HPN filed

	The value of k
	HARQ process number
	HPN bit-length

	2
	4
	2

	3
	6
	3



Proposal 1: 
· For FS1 with asynchronous UL HARQ, 
· HPN field is defined in the applicable DCI messages.
· It is FFS whether the same HPN field size is applied to both n+3 and n+2.
· 2-bit RV field is defined in the applicable DCI message. 
2.3 Dynamic fallback to legacy processing time
It was agreed in RAN1#86 that maximum TA value is <=0.33ms. With this restriction, eNB cannot configure shortened processing time, unless it guarantees TA <= 0.33ms for the UE. This can be realized if application of shortened processing time is limited to cells having shorter coverage enough. However, this restriction limits the usage of shortened processing time. Another way is to allow configuring shortened processing time for cells having wider coverage, but the connectivity in case TA > 0.33ms is ensured by dynamic fallback to legacy processing time. Such dynamic fallback to legacy processing time could ensure robust connectivity and make shortened processing time being attractive. Similarly, dynamic fallback to 1ms TTI is necessary for shortened TTI, but this is a separate topic.
Proposal 2: 
· Confirm the working assumption that a mechanism for dynamic fallback to legacy processing timings (n+4) is supported.

Following options can be considered to support UEs to dynamically fallback to legacy processing times (n+4): 
Option 1: Explicit way by using L1 signalling.
Option 2: Implicit way by using common search space.
For option 1, one approach is to introduce a certain number of bits in a DCI, where if it is 2 bits, the value of k can be indicated, while if it is 1 bit, whether the shortened processing time or legacy processing time can be indicated. Another approach is to use the other bit field in a DCI to indicate the timing, e.g., HPN field. For option 2, PDCCH transmitted in the common search space is used to indicate legacy processing time, while PDCCH transmitted in the UE-specific search space is used to indicate shortened processing time. 
In our view, there is mandatory need for option 2 to ensure the connectivity. On top of that, we prefer to support option 1 as well. Actually, it is not preferable to use the common search space for scheduling dedicated PDSCH/PUSCH frequently, since common search space is shared by many UEs while the capacity is limited. In order to achieve further flexibility, fallback based on UE-specific search space should also be introduced. This is more urgent for shortened TTI [4]. 

3. FS2 HARQ/scheduling for shortened processing time for 1ms TTI 
3.1 General principle
Compared to the case of FS1, U-plane latency of FS2 would be worse in general, since the frame alignment and HARQ RTT requires longer time due to the limited downlink reception and uplink transmission opportunities. In order to improve the latency in FS2 as much as possible, new scheduling/HARQ timing should be introduced for each TDD UL-DL configuration with a given value of k. It is true that having more UL-DL switching points in a radio frame can achieve further lower latency. However, cross-link interference and backward compatibility problems cannot be addressed. Therefore, at least for 1ms TTI with shortened processing time, no new UL-DL switching point should be introduced.
Proposal 3:
· For 1ms TTI with shortened processing time, new scheduling/HARQ timing should be introduced for all the TDD UL-DL configurations.
Proposal 4:
· At least for shortened processing time for 1ms TTI, no new UL-DL switching point should be introduced.

3.2 DL HARQ timing
DL HARQ timing: 
For DL HARQ timing between PDSCH and corresponding HARQ-ACK, following two design principles can be considered:
· Latency priority
· HARQ-ACK load balance priority
For shortened processing time for 1ms TTI, the minimum processing time k between DL PDSCH transmission and corresponding HARQ-ACK could be possible for k = {1,2,3}. Taking TDD UL-DL configuration 6 as an example, the DL HARQ timing relationship for different processing time considering the above design principles are illustrated in Fig.2 and Fig.3, respectively.
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Fig.2-1 DL HARQ timing example for k=3 with TDD UL-DL configuration 6 for latency priority
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Fig.2-2 DL HARQ timing example for k=2 with TDD UL-DL configuration 6 for latency priority
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Fig.2-3 DL HARQ timing example for k=1 with TDD UL-DL configuration 6 for latency priority
For low latency priority principle, in case of k=1, HARQ-ACK feedback for subframe #5 and #6 are transmitted in subframe #7, HARQ-ACK feedback for subframe #9, #0, #1 are transmitted in subframe #2.  No HARQ-ACK feedback is transmitted in subframe #3, #4 and #8. The average HARQ RTT in this case is (4+3+6+5+4)/5=4.4ms, which is much shorter than the legacy value, 11.8ms. In case of k=2, HARQ-ACK feedback for subframe #1, #5 and #6 are transmitted in subframe #3, #7 and #8, respectively. HARQ-ACK feedback for subframe #9 and #0 are transmitted in subframe #2. No HARQ-ACK feedback is transmitted in subframe #4. In case of k=3, HARQ-ACK feedback for subframe #0, #1 and #5 are transmitted in subframe #3, #4 and #8, respectively. HARQ-ACK feedback for subframe #6 and #9 are transmitted in subframe #2. No HARQ-ACK feedback is transmitted in subframe #7. 
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Fig.3-1 DL HARQ timing example for k=3 with TDD UL-DL configuration 6 for HARQ-ACK load priority
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Fig.3-2 DL HARQ timing example for k=2 with TDD UL-DL configuration 6 for HARQ-ACK load priority
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Fig.3-3 DL HARQ timing example for k=1 with TDD UL-DL configuration 6 for HARQ-ACK load priority
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Based on the above design principles, the DL HARQ timing between PDSCH and corresponding HARQ-ACK for other TDD UL-DL configurations can be derived. The DL HARQ timing tables for different value of k for latency priority are shown in Table 2-1, Table 2-2 and Table 2-3 respectively.

[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Table 2-1: DL association set K: {k0, k1, … kM-1} for TDD for k=3
	UL/DL
	　Subframe n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	-
	3
	3
	-
	-
	-
	3
	3

	1
	-
	-
	6,3
	3
	-
	-
	-
	6,3
	3
	-

	2
	-
	-
	7,6,4,3
	-
	-
	-
	-
	7,6,4,3
	-
	-

	3
	-
	-
	7,6,5,4,3
	3
	3
	-
	-
	-
	-
	-

	4
	-
	-
	11,8,7,6,5,4,3,
	3
	-
	-
	-
	-
	-
	-

	5
	-
	-
	12,11,9,8,7,6,5,4,3
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	6,3
	3
	3
	-
	-
	-
	3
	-


[bookmark: OLE_LINK6][bookmark: OLE_LINK7]
Table 2-2: DL association set K: {k0, k1, …  kM-1} for TDD for k=2
	UL/DL
	Subframe n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	2
	2
	-
	-
	-
	2
	2
	-

	1
	-
	-
	3,2
	2
	-
	-
	-
	3,2
	2
	-

	2
	-
	-
	6,4,3,2
	-
	-
	-
	-
	6,4,3,2
	-
	-

	3
	-
	-
	7,6,5,4,3,2
	2
	-
	-
	-
	-
	-
	-

	4
	-
	-
	8,7,6,5,4,3,2
	2
	-
	-
	-
	-
	-
	-

	5
	-
	-
	11,9,8,7,6,5,4,3,2
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	3,2
	2
	-
	-
	-
	2
	2
	-



Table 2-3: DL association set K: {k0, k1, …  kM-1} for TDD for k=1
	UL/DL
	Subframe n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	2,1
	-
	-
	-
	-
	2,1
	-
	-

	1
	-
	-
	3,2,1
	-
	-
	-
	-
	3,2,3
	-
	-

	2
	-
	-
	4,3,2,1
	-
	-
	-
	-
	4,3,2,1
	-
	-

	3
	-
	-
	7,6,5,4,3,2,1
	-
	-
	-
	-
	-
	-
	-

	4
	-
	-
	8,7,6,5,4,3,2,1
	-
	-
	-
	-
	-
	-
	-

	5
	-
	-
	9,8,7,6,5,4,3,2,1
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	3,2,1
	-
	-
	-
	-
	2,1
	-
	-



Similarly, the DL HARQ timing tables for different value of k for HARQ-ACK load priority are shown in Table 3-1, Table 3-2 and Table 3-3 respectively.

Table 3-1: DL association set K: {k0, k1, … kM-1} for TDD for k=3
	UL/DL
Configuration
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	-
	3
	3
	-
	-
	-
	3
	3

	1
	-
	-
	6,3
	3
	-
	-
	-
	6,3
	3
	-

	2
	-
	-
	7,6,4,3
	-
	-
	-
	-
	7,6,4,3
	-
	-

	3
	-
	-
	7,6,5
	4,5
	4,3
	-
	-
	-
	-
	-

	4
	-
	-
	11,8,7,6
	6,5,4,3
	-
	-
	-
	-
	-
	-

	5
	-
	-
	12,11,9,8,7,6,5,4,3
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	6
	4
	4
	-
	-
	6
	3
	-



Table 3-2: DL association set K: {k0, k1, … kM-1} for TDD for k=2
	UL/DL
Configuration
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	2
	2
	-
	-
	-
	2
	2
	-

	1
	-
	-
	3,2
	2
	-
	-
	-
	3,2
	2
	-

	2
	-
	-
	6,4,3,2
	-
	-
	-
	-
	6,4,3,2
	-
	-

	3
	-
	-
	7,6,5
	5,4
	4,3
	-
	-
	-
	-
	-

	4
	-
	-
	8,7,6,5
	5,4,3,2
	-
	-
	-
	-
	-
	-

	5
	-
	-
	11,9,8,7,6,5,4,3,2
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	3
	3
	3
	-
	-
	2
	2
	-



 Table 3-3: DL association set K: {k0, k1, … kM-1} for TDD for k=1
	UL/DL
	Subframe n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	2
	2
	-
	-
	-
	2
	2
	-

	1
	-
	-
	3,2
	2
	-
	-
	-
	3,2
	2
	-

	2
	-
	-
	4,3,2,1
	-
	-
	-
	-
	4,3,2,1
	-
	-

	3
	-
	-
	7,6,5
	5,4
	4,3
	-
	-
	-
	-
	-

	4
	-
	-
	8,7,6,5
	5,4,3,2
	-
	-
	-
	-
	-
	-

	5
	-
	-
	9,8,7,6,5,4,3,2,1
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	3
	3
	3
	-
	-
	2
	2
	-



Analysis of average HARQ RTT:
In this sub-section, we analyse the HARQ RTT for the design principle discussed above. Take TDD UL-DL configuration 6 as an example, the average HARQ RTT for k=3 for latency priority principle as shown in Fig.1-1 can be calculated as: (6+8+6+6+6)/5=6.4ms. Using the same calculation method, the average HARQ RTT for the above HARQ design principle with respect of different k are shown in Table 4 and Table 5. For comparison, the average HARQ RTT for legacy processing time is also included in these tables.

Table 4: Average HARQ RTT for TDD UL-DL configuration 0 - 6 with different k for latency priority.
	Average HARQ RTT
	TDD UL-DL configurations

	
	0
	1
	2
	3
	4
	5
	6

	The value of k
	1
	4.5
	4
	3.5
	7
	6.5
	6
	4.4

	
	2
	5
	4.3
	5.75
	7
	6.625
	9
	4.6

	
	3
	7.5
	7
	8
	7.43
	8.875
	10.22
	7

	
	4
	10
	10.3
	10.25
	10.3
	11.5
	12.3
	11.8



Table 5: Average HARQ RTT for TDD UL-DL configuration 0 - 6 with different k for HARQ-ACK load priority.
	Average HARQ RTT
	TDD UL-DL configurations

	
	0
	1
	2
	3
	4
	5
	6

	The value of k
	1
	4.5
	4
	3.5
	7
	6.5
	6
	4.4

	
	2
	5
	4.3
	5.75
	7.29
	7
	9
	4.8

	
	3
	7.5
	7
	8
	7.86
	9.25
	10.22
	7.8

	
	4
	10
	10.3
	10.25
	10.3
	11.5
	12.3
	11.8



Comparing Table 4 and Table 5, it can be seen that there is no much difference between the average HARQ RTT of latency priority and that of HARQ-ACK load priority. However, using the HARQ-ACK load priority, lower uplink control overhead can be achieved. Therefore, from the latency and overhead point of view, HARQ-ACK load priority performs better than latency priority. 
Proposal 5:
· For 1ms TTI with shortened processing time, the new DL HARQ timing should take both latency and UCI balancing into consideration. 
· The new DL HARQ timing should be based on the HARQ-ACK load priority principle.

3.3 UL scheduling timing
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]
UL scheduling timing:
In RAN1#86 meeting, it is agreed that PHICH-less asynchronous HARQ for UL is used for 1ms TTI with shortened processing time. In this case, the time between UL grant and UL data transmission needs to be defined. Different from DL HARQ timing design, for UL scheduling timing, the number of scheduled UL subframes in one DL subframe and the latency needs to be considered. To reduce the specification impact and achieve lower latency as much as possible, except for TDD UL-DL configuration 0, it’s better not to introduce UL index in UL grant for other TDD UL-DL configurations. An example for UL scheduling timing for different k are shown in Fig.4.
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Fig.4-1 UL scheduling timing example for k=3 with TDD UL-DL configuration 6
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Fig.4-2 UL scheduling timing example for k=2 with TDD UL-DL configuration 6
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Fig.4-3 UL scheduling timing example for k=2 with TDD UL-DL configuration 6
Based on the above design principle, the UL scheduling timing between UL grant and corresponding PUSCH for other TDD UL-DL configurations can be derived. The UL scheduling timing tables for different value of k are shown in Table 5-1, Table 5-2 and Table 5-3, where the UL grant scheduling PUSCH transmission in UL subframe n is transmitted in DL subframe n-k’.

Table 6-1: k’ for TDD UL-DL configuration 0-6 for k=3
	UL/DL
	Subframe n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	6
	3
	3
	-
	-
	6
	3
	3

	1
	-
	-
	3
	3
	-
	-
	-
	3
	3
	-

	2
	-
	-
	3
	-
	-
	-
	-
	3
	-
	-

	3
	-
	-
	3
	3
	3
	-
	-
	-
	-
	-

	4
	-
	-
	3
	3
	-
	-
	-
	-
	-
	-

	5
	-
	-
	3
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	6
	4
	4
	-
	-
	6
	3
	-



Table 6-2: k’ for TDD UL-DL configuration 0-6 for k=2
	UL/DL
	Subframe n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	2
	2
	3
	-
	-
	2
	2
	3

	1
	-
	-
	2
	2
	-
	-
	-
	2
	2
	-

	2
	-
	-
	2
	-
	-
	-
	-
	2
	-
	-

	3
	-
	-
	3
	3
	3
	-
	-
	-
	-
	-

	4
	-
	-
	2
	2
	-
	-
	-
	-
	-
	-

	5
	-
	-
	2
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	3
	3
	3
	-
	-
	2
	2
	-



Table 6-3: k’ for TDD UL-DL configuration 0-6 for k=1
	UL/DL
Configuration
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	2
	2
	3
	-
	-
	2
	2
	3

	1
	-
	-
	2
	2
	-
	-
	-
	2
	2
	-

	2
	-
	-
	1
	-
	-
	-
	-
	1
	-
	-

	3
	-
	-
	3
	3
	3
	-
	-
	-
	-
	-

	4
	-
	-
	2
	2
	-
	-
	-
	-
	-
	-

	5
	-
	-
	1
	-
	-
	-
	-
	1
	-
	-

	6
	-
	-
	3
	3
	3
	-
	-
	2
	2
	-



Analysis of average HARQ RTT:
Similar to the DL HARQ timing, taking UL scheduling timing illustrated in Fig.4 as examples, the average HARQ RTT for TDD UL-DL configuration 0 - 6 with different value of k is presented in Table 7.
From Table 7, we can see that for 1ms TTI with processing time reduction, lower latency can be achieved with shorter processing time in many cases, if new scheduling timing is introduced appropriately. Note that for TDD UL-DL configurations 2 - 5, average HARQ RTT is not shortened in some cases, since the uplink subframe(s) is/are limited in these configurations. However, even with these cases, one-way shorter latency can be achieved.
Table 7: Average HARQ RTT for TDD UL-DL configuration 0 - 6 with different k 
	Average HARQ RTT
	TDD UL-DL configurations

	
	0
	1
	2
	3
	4
	5
	6

	The value of k
	1
	4
	3.5
	5
	9
	9.5
	10
	4.2

	
	2
	4.33
	4.5
	5
	9
	9.5
	10
	4.4

	
	3
	7
	7.5
	10
	9
	9.5
	10
	7

	
	4
	10.5
	10
	10
	10
	10
	10
	12



Proposal 6: 
· For 1ms TTI with shortened processing time, above new UL scheduling timing can be considered to reduce the scheduling latency.

3.4 PHICH-less asynchronous UL HARQ
Similar to FS1, asynchronous UL HARQ will be applied. Both HPN field and RV field needs to be defined. For RV field, 2 bits are needed. For HPN field, the bit length is determined by the maximum HARQ process number for UL PUSCH transmission as shown in Table 8. From Table 8, it can be observed that, for k=3, the maximum HARQ process number for UL is 5. In this case, 3 bits HPN filed needs to be introduced in the UL grant. For k=1 and 2, the maximum HARQ process number for UL is 3 and hence 2 bits HPN filed is needed.

Table 8: Maximum HARQ process number for TDD UL-DL configuration 0-6
	HARQ process number
	TDD UL-DL configurations

	
	0
	1
	2
	3
	4
	5
	6

	The value of k
	1
	3
	2
	1
	3
	2
	1
	3

	
	2
	3
	2
	1
	3
	2
	1
	3

	
	3
	5
	3
	2
	3
	2
	1
	4

	
	4
	7
	4
	2
	3
	2
	1
	6



3.5 Dynamic fallback to legacy processing time

For FS2, the fallback issue is similar to the one discussed in FS1. And similar method can be adopted for FS2. For option 1 and option 2, the same operation as in FS1 is used to allow dynamic fallback to legacy processing time. However, for FS2, another way to implicitly indicate the fallback operation is using the HPN filed. For example, current DL HPN filed is 4 bits and 16 states can be indicated by the HPN filed. Taking UL-DL configuration 1 as an example, the HARQ process number for k=4 is 3 and therefore 3 states, e.g., 00,01,10 can be used to indicate the HARQ process ID with legacy processing time, while the remaining 13 states can be used to indicates the HARQ process ID for shortened processing time e.g. k=2 or 3. In addition, the dynamic fallback between different TTI lengths needs to be considered for shortened TTI. Therefore, a common mechanism of dynamic fallback for shortened processing time with 1ms TTI and shortened TTI is preferred.
Proposal 7: 
· Dynamic fallback to legacy processing time is supported by either and/or some of the following:
· Explicit way by using L1 signalling
· Implicit way by using common search space
· Implicit way by using different states of HPN field
· A common mechanism of dynamic fallback for shortened processing time with 1ms TTI and shortened TTI is preferred.

4. [bookmark: _GoBack]Conclusion
In this contribution, we discussed HARQ and scheduling aspects for shortened processing time for 1ms TTI, and made following proposals: 
Proposal 1: 
· For FS1 with asynchronous UL HARQ, 
· HPN field is defined in the applicable DCI messages.
· It is FFS whether the same HPN field size is applied to both n+3 and n+2.
· 2-bit RV field is defined in the applicable DCI message. 
Proposal 2: 
· Confirm the working assumption that a mechanism for dynamic fallback to legacy processing timings (n+4) is supported.
Proposal 3:
· For 1ms TTI with shortened processing time, new scheduling/HARQ timing should be introduced for all the TDD UL-DL configurations.
Proposal 4:
· At least for shortened processing time for 1ms TTI, no new UL-DL switching point should be introduced.
Proposal 5:
· For 1ms TTI with shortened processing time, the new DL HARQ timing should take both latency and UCI balancing into consideration. 
· The new DL HARQ timing should be based on the HARQ-ACK load priority principle.
Proposal 6: 
· For 1ms TTI with shortened processing time, above new UL scheduling timing can be considered to reduce the scheduling latency.
Proposal 7: 
· Dynamic fallback to legacy processing time is supported by either and/or some of the following:
· Explicit way by using L1 signalling
· Implicit way by using common search space
· Implicit way by using different states of HPN field
· A common mechanism of dynamic fallback for shortened processing time with 1ms TTI and shortened TTI is preferred.
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