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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
There were several agreements on HARQ timing in the previous meeting. In RAN1 #86bis meeting [1], companies agreed that K1 and K2 can be dynamically indicated to a UE by L1 DL signaling or semi-statically indicated to a UE via higher layer, or a combination of indications by higher layers and dynamic L1 signaling. The minimum of K1 and/or K2 for all UEs is FFS.
In RAN1 #Ad Hoc 2017-1 [2], companies agreed that K1 and K2 can be selected from a set of values. From the UE side, the minimum value of K1 and K2 as UE capabilities should be reported to the gNB.
After the RAN1 #88bis meeting [3], an email discussion on the number of HARQ processes was triggered and the values of HARQ timing were also discussed. At the RAN1 #89 [4], RAN1 agreed that the maximum number of HARQ processes per carrier supported in NR is 8 or 16. Two WF documents with different HARQ timing values were discussed [5][6]. 
In this contribution, we show our view on UE HARQ processing time.
[bookmark: _Ref129681832]Discussion 
[bookmark: _Ref480745074]At the UE side, at least the following processing time should be considered: 
· Propagation delay, including the transmission delay from gNB antenna port to the gNB baseband unit (BBU) and vice verse. From UE side, the propagation delay is defined as the timing advance. 
· RF and front end processing time, including the processing time on AGC, filtering, FFT, etc. Depending on how the bandwidth parts used for NR-PDCCH and PDSCH are changed, SCS, FFT size, etc., the RF and front end processing time can be different. 
· NR-PDCCH channel estimation and demodulation time. The time on NR-PDCCH demodulation depends on PDCCH resource mapping mechanism. For example, ePDCCH-like mapping will consume about one slot before the demodulation. 
· NR-PDCCH decoding time, depending on the number of NR-PDCCH blind decoding. 
· DCI content parser time, depending on the DCI size. 
· NR-PDSCH channel estimation and demodulation. RAN1 has agreed to introduce additional DM-RS. Depending on the position of additional DM-RS, the start time for channel estimation may be delayed.
· NR-PDSCH channel decoding. The TB size and the mapping mechanisms determine the processing time on channel decoding.
· L2 processing, e.g. MAC PDU generation. Especially for NR-PUSCH transmission, the L2 processing time cannot be ignored. 
· L1and L2 interaction time. DCI content parser and L2 processing will introduce the L1/L2 interaction time. 
Considering many factors related to UE processing time have not been agreed yet and the intention for low latency operation, we make the following proposal:
Proposal 1: UEs should report the following processing time related parameters to gNB at the reference numerologies and peak data rate:
1. T1: the minimum number of OFDM symbols between the end of NR-PDSCH reception and the start of corresponding ACK/NACK feedback. 
1. T2: the minimum number of OFDM symbols T2 between the end of NR-PDCCH transmission containing the UL grant and the start of scheduled NR-PUSCH.
1. Note the timing advance is not included in T1 and T2.
Then the gNB can schedule UE HARQ operation based on UE capabilities, TA, scheduling mechanisms, etc.  
Conclusions
In this contribution, we analyze the factors on UE processing time. Based on our analysis, we make the following proposal: 
[bookmark: OLE_LINK55][bookmark: OLE_LINK56]Proposal 1: UEs should report the following processing time related parameters to gNB at the reference numerologies and peak data rate:
1. T1: the minimum number of OFDM symbols between the end of NR-PDSCH reception and the start of corresponding ACK/NACK feedback. 
1. T2: the minimum number of OFDM symbols T2 between the end of NR-PDCCH transmission containing the UL grant and the start of scheduled NR-PUSCH.
1. Note the timing advance is not included in T1 and T2.
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