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1 Introduction

In the email discussion after RAN1#90b, following agreements were achieved for the UL transmission without grant. 
Agreements:

· For UL transmission without UL grant, 

· The HARQ ID for a TB should be the same during the repetitions and retransmissions if any.

· The HARQ ID is at least determined by 

· the number of HARQ processes in the configuration

· the time-domain resource for the UL data transmission

· FFS: other factors such as frequency-domain resource, DMRS, repetition K dependency on initial transmission.
Agreements:

· For UL transmission without UL grant, for each configuration 

· The number of configured HARQ processes is explicitly configured by RRC    

· Each configuration can have multiple HARQ processes 

· The value range is {1, 2, …, M}, where M value is FFS
Agreements:

· For Type 1 and Type 2 UL transmission without grant, RNTI(s) is/are configured by UE-specific RRC signaling.

· Whether the same or different RNTI(s) for Type 1 and Type 2 can be decided by RAN2.

· Within each type, an RNTI is configured by UE-specific RRC signaling at least for one resource configuration in a serving cell
Following proposals were discussed but not agreed. 

· HARQ feedback for UL transmission without UL grant, down-selection following two options:

· Option 1: explicit HARQ-ACK indication is supported during or after K repetitions (K>=1).

· FFS explicit HARQ-ACK is transmitted by UE specific DCI or group common DCI or both.

· Option 2: explicit HARQ-ACK indication is not supported during or after K repetitions (K>=1).

· If a UE does not receive HARQ feedback for a certain time after the K repetitions, what is UE behavior if UE assumes 

· Option 1: ACK. 

· Option 2: NACK

· Option 3: RAN2 handles
This contribution discussed aspects of the above possible proposals. 
2 Discussion
It is understood that NR UL transmission without grant is mainly for URLLC and MTC services while LTE SPS was initially introduced for voice service. Voice packet is normally just discarded if it is not successfully received within a certain time, but packets for some URLLC or MTC services are expected to be confirmed (either Ack or Nack) so that the upper layer could have the flexibility to take different actions accordingly, e.g., to start a retransmission or to discard the current transmission and move on to the next one. This flexibility is considered very important when diverse types of services are going to be supported by UL GF transmission. As a summary, different services may require different options above.
Additionally, advanced antenna technologies are adopted by NR which may further enlarge the existing coverage gap between DL and UL, and same as in LTE, the UE may be outside the UL coverage area when it considers itself in the DL coverage area based on DL measurement. If that happens, a mechanism is required for the UE to know that all K repetitions have failed and it may be outside the UL coverage area of the serving cell. Obviously it is not possible for the UE to know this by assuming only Ack after K repetitions. 
The value of K may be service and coverage related too, services with higher reliability may require a larger K so does a UE located in worse coverage area. Which option to use may be also related to the configured value of K, for instance, Option 1 can stop further repetitions for larger K to avoid potential collisions to other UEs if the transmission is successfully received earlier. 
Since first down selection between Option 1 and Option 2 is service and/or coverage related, and second, this meeting is the only one left for R-15, it is proposed support RRC configuration between these two options. 

Proposal 1: it is proposed to support RRC configuration between Option 1 and Option 2 for the HARQ feedback for UL transmission without UL grant. 

· Option 1: explicit HARQ-ACK indication is supported during or after K repetitions (K>=1).

· FFS explicit HARQ-ACK is transmitted by UE specific DCI or group common DCI or both.

· Option 2: explicit HARQ-ACK indication is not supported during or after K repetitions (K>=1).
If it is configured that at least HARQ-Ack should be indicated when a UL transmission without grant is received successfully, no HARQ feedback received after K repetitions normally means that the UE is outside the UL coverage area and the transmission has failed and in that case, it is more reasonable for the UE to assume a Nack for all the repetitions. If no HARQ-Ack feedback is configured for UL transmission without grant, the UL transmission is quite possibly received successfully by the gNB by assuming that majority of the UEs are within the UL coverage area and in that case, it is more reasonable for the UE to assume an Ack after all repetitions. 
Proposal 2: if a UE does not receive HARQ feedback for a certain time after the K repetitions, the UE assumes 

· ACK if Option 2 is configured for the UL GF transmission. 

· NACK if Option 1 is configured for the UL GF transmission. 

3 Conclusions
Based on above discussions, we have the following proposals: 

Proposal 1: it is proposed to support RRC configuration between Option 1 and Option 2 for the HARQ feedback for UL transmission without UL grant. 

· Option 1: explicit HARQ-ACK indication is supported during or after K repetitions (K>=1).

· FFS explicit HARQ-ACK is transmitted by UE specific DCI or group common DCI or both.

· Option 2: explicit HARQ-ACK indication is not supported during or after K repetitions (K>=1).
Proposal 2: if a UE does not receive HARQ feedback for a certain time after the K repetitions, the UE assumes 

· ACK if Option 2 is configured for the UL GF transmission. 

· NACK if Option 1 is configured for the UL GF transmission. 

