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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
Some discussion and email discussion was occurred in Spokane RAN1 meeting in 2017 April. And some concrete proposals are proposed for eMBB Harq Process Number [1][2][3]. This contribution further discusses the design principle for HARQ process number design from LTE design history and provide a concrete proposals for the NR eMBB downlink and uplink HARQ process number.
2. Design Philosophy
The contribution [4] reviews the design principle for HARQ process number design from LTE design history and considers the following aspects,
· Processing timing for NR shall be no less than that of LTE.
· Very flexible uplink/downlink configuration for every slot shall be taken into account for NR frame structure. Data and its corresponding acknowledgement shall follow the rules in the Table 1 in [4]
· Similar subframe-specific HARQ timing shall be kept as LTE.
· Slot direction restriction with LTE-TDD on adjacent carrier shall be considered. Specific TDD UL/DL asymmetry and SCS (subcarrier spacing) shall be further studied.
· From practical deployment perspective, TDD configuration 1 and configuration 2 is most often used for consideration. 
3. Results
Symmetric processing time
Accoding to the computer searching, if symmetric processing time is considered for gNB and UE, the HARQ process number is as follows,
	
	1x LTE SCS
	2x LTE SCS

	gNB/UE processing time(symmetric)
	# DL HARQ 
	# UL HARQ 
	# DL HARQ 
	# UL HARQ 

	1.5ms (0.5x LTE)
	6 (A1-2)
	3
	13
	5

	   1ms (0.3x LTE)
	5 (A1-1)
	3  
	9 (A1-3)
	5


 
Some of the results are attached in Annex A1-1~A1-3.

Asymmetric processing time
	
	1x LTE SCS
	2x LTE SCS

	gNB/UE processing time(symmetric)
	# DL HARQ 
	# UL HARQ 
	# DL HARQ 
	# UL HARQ 

	UE: 1ms(0.3xLTE), gNB 3ms(1xLTE)
	7
	4
	13
	6

	UE: 1ms(0.3xLTE), gNB 2ms(0.6xLTE)
	6
	3  
	11
	5



>=4x LTE SCS
For SCS larger or equal to 4x LTE SCS, no LTE/NR coexistence is considered. Therefore, it is up to gNB/UE processing time to determine the HARQ process number.  A starting point is to follow the case from 2xLTE SCS HARQ process number to see if it satisfies the processing timing.
4. Conclusion
Proposal : HARQ process number are picked up from the following table by considering processing timing.
For symmetric processing time
	
	1x LTE SCS
	2x LTE SCS

	gNB/UE processing time(symmetric)
	# DL HARQ 
	# UL HARQ 
	# DL HARQ 
	# UL HARQ 

	1.5ms (0.5x LTE)
	6 (A1-2)
	3
	13
	5

	   1ms (0.3x LTE)
	5 (A1-1)
	3  
	9 (A1-3)
	5



For asymmetric processing time
	
	1x LTE SCS
	2x LTE SCS

	gNB/UE processing time(symmetric)
	# DL HARQ 
	# UL HARQ 
	# DL HARQ 
	# UL HARQ 

	UE: 1ms(0.3xLTE), gNB 3ms(1xLTE)
	7
	4
	13
	6

	UE: 1ms(0.3xLTE), gNB 2ms(0.6xLTE)
	6
	3  
	11
	5
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Annex 1 HARQ timing for NR/LTE Coexistence
According to the aformentioned principles, the maximum HARQ process number for each configuration can be obtained by computer searching. 
For example:
A1-1: Coexistence with LTE TDD configuration 2
NR downlink, number of process =5, required slots for processing >1.5ms, 1xSCS (15kHz)


A1-2: Coexistence with LTE TDD configuration 2
NR downlink, number of process =6, required slots for processing >1ms, 1xSCS (15kHz)


A1-3: Coexistence with LTE TDD configuration 2
NR downlink, number of process =9, required slots for processing >1ms, 2xSCS (30kHz)


Note :
D : DL only	D+ :DL centric	U : UL only	U+ : UL centric
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