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1 Introduction
In last RAN1Ad hoc meeting, RAN1 agreed type 1 grant-free and type 2 grant fee transmissions in LS [1]:

· Type of UL data transmission without grant

· Type 1: UL data transmission without grant is only based on RRC (re)configuration without any L1 signalling 

· For Type 1 UL transmission without UL grant, the RRC (re-)configuration includes at least the following

· Periodicity and offset of a resource with respect to SFN=0 

· Time domain resource allocation 

· Frequency domain resource allocation 

· UE-specific DMRS configuration

· Note: 

· one TB is mapped to a resource at least consisting of time/frequency-domain resource

· RAN1 will not introduce specific resource allocation and DMRS configuration for UL data transmission without grant separate from UL data transmission with UL grant within the Rel.15 WI

· An MCS/TBS value

· Number of repetitions K

· Power control related parameters

· FFS HARQ related parameters

· FFS if multiple resources can be configured

· In addition to the RS parameters, time and frequency resource are configured in a UE-specific manner.

· Note: it is common understanding that the time and frequency resources configured for a UE may or may not collide with those for another UE (to be captured in the LS).

· NR supports more than 1 HARQ process for UL transmission without grant

· RAN1 considers that UE transmitting UL transmission without UL grant can be identified based on time/frequency resources and RS parameter(s). 

For time alignment (TA), power control etc. mechanisms for NR UL data transmission, the following agreements were made [2]
	RAN1 #NR-AH2(June 2017)

· The same TA adjustment procedure/mechanism (including expiration of TA timer) is applied to UL transmission with and without UL grant
· For UL transmission without UL grant, 
· Open-loop power control based on pathloss estimate is supported.
· FFS: Closed-loop power control is supported, which is based on NW signaling.
· A UE shall not transmit anything on configured resources for UL transmission without UL grant when there is no transport block to transmit. 
· FFS: UCI piggybacking with transport block is supported for UL transmission without UL grant.


In this contribution, we will further analyze type 1 grant-free transmission from point of RAN2 impact based on RAN1 progress.
2 Discussion

2.1 UL transmission based on valid TA
According to the RAN1 conclusion, the same TA adjustment procedure/mechanism (including expiration of TA timer) is applied to UL transmission with and without UL grant. If the TA timer does not expire, type 1 grant-free transmission is based on the maintained NTA value. Upon expiry of associated TA Timer:

· UE needs to suspend or clear any the configured type 1 uplink grants
· A MAC entity stores or maintains NTA. 
For URLLC service, if the configured grants are cleared as in LTE then the reconfiguration delay of the resource is high when URLLC data arrives. Therefore it is preferred to suspend the UL transmission and expect the timing advance command when the TA timer expires. 
Proposal 1: Type1 grant-free transmission is based on the maintained Timing Advance value. 
Proposal 2: When a TA timer expires, the MAC entity shall not clear any configured grants for type 1 grant-free transmission, store or maintain the associated Timing Advance value.
2.2 HARQ procedure
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Figure 1 type1 grant-free transmission after UE specific configuration
In Figure1, UE in active state first receives the dedicated RRC signalling including the type 1 grant-free transmission parameters. Then, the UE starts the type 1 grant-free transmission when URLLC data arrives. 
Given that URLLC is configured without RLC UM mode, if the resources is shared with another UE, the transmission may fail upon the collision happens. Therefore the feedback for type 1 grant-free transmission is needed. If the ACK is not received, the transmission is considered as a failure and retransmission is needed. If the resource is dedicated for one UE, the ACK can be used to save the grant-free transmission overhead. Therefore the HARQ (i.e ACK) feedback is necessary from point view of both the reliability and efficiency.
The gNB can configure the possible feedback parameters for UE if needed:
1) Start point to monitor the ACK feedback
The UE can start monitoring the ACK after the first transmission, or after the last repletion transmission, or after the fixed gNB processing latency and UL-DL transmission latency. Although gNB can have different processing performance, the UE can immediately monitor the ACK after the first grant-free transmission for simplicity and early termination. It is therefore not necessary to configure the start point to monitor this ACK.
2) Monitor duration for the ACK.
Once the UE starts the type 1 grant-free transmission, the UE could only monitor the ACK from the gNB in one configured time period after the UL transmission. If no ACK is received during the period then UE consider the transmission as a failure. 
When the maximum retransmission number reaches or ACK is received before the end of the monitor period, then UE shall flush the data from the HARQ. 

Proposal 3: The duration is configured to monitor the acknowledgement after the initial type 1 grant-free transmission.

Proposal 4: When the maximum retransmission number reaches or ACK is received before the end of the duration, then UE shall flush the data from the HARQ.

2.3 HARQ process ID determination
Consider the repetition and HARQ are allowed for grant-free transmission, we need to analyze how to distinguish the retransmission or initial transmission. If the initial transmissions occasions are fixed, the UE can only perform the initial transmission at the reserved occasion and repeat the transmission HARQ process IDs of the grant-free transmission could be implicitly calculated based on the resource occasion and number of the HARQ process. Figure 2 shows that the grant-free retransmission with the HARQ process ID #0 is at the 4th grant-free transition occasion. The drawback is that the UE has to wait until the special occasion for the initial transmission with a relatively long delay.
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Figure 2 Initial transmissions on the fixed occasion with reserved HARQ process ID
Observation 1: if the initial transmission is only in the special occasion, the UE has to wait until the special occasion for the initial transmission.

On the other hand, if the initial transmission is not reserved, the UE can perform the initial transmission in the any occasion with a low transmission delay. However, it will result in ambiguity for gNB to identify it is initial transmission or repetition by calculating the HARQ process ID implicitly. Therefore, the UE needs to indicate the HARQ process ID and a new data transmission as well to gNB. The gNB decides to combine it with the received previous TB or not based on the NDI. In addition, if HARQ process ID is not reserved, it is FFS how to avoid using the same HARQ process ID for grant-free transmission and scheduling transmission.
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Figure 3 Initial transmissions on the any occasion
One option is that the HARQ process ID may have some predefined mapping with GF resources. HARQ process ID should be associated based on the initial transmission of a TB. If repetition K is configured, repetitions can be performed for subsequent available resources with the same HARQ ID. To help gNB identify the initial transmission or retransmission/repetition, one possible way is to use distinguishable RSs among the first transmission and subsequent repetitions/retransmissions. In addition, In order to support multiple TB transmission, multiple set of GF resource can be configured, they are different frequency location of the resource.

Another option is that the UE needs to indicate the HARQ process ID along with the data and a new data transmission as well to gNB. The gNB decides to combine it with the received previous TB or not based on the NDI. But in this case, the HARQ process ID needs to be decoded before the data, which implies new design of a separate control channel for contention based GF transmissions. In addition, transmitting HARQ ID in a separate control channel may pose too much overhead.
Observation 2: if UE needs to indicate the HARQ process ID along with the data, new design of a separate control channel for contention based GF transmissions is needed and transmitting HARQ ID in a separate control channel may pose too much overhead.

Proposal 5: RS can be used to at least to differentiate the first transmission and subsequent repetitions.

Proposal 6: The mapping of HARQ process ID and time-frequency resource can be preconfigured. 

Proposal 7: If repetition K is configured, the predefined mapping of HARQ process ID with grant-free resources may also depends on K in addition to grant-free resource, and the predefined association of HARQ process ID and grant-free resources only applies to initial transmission of a TB among K repetitions, while the rest of the repetitions use the same HARQ ID as its initial transmission.

3 Conclusion and Proposals
In this contribution, we discussed the remaining issues for type 1 grant-free transmission. Based on the above analysis, we make the following observations and proposals:
Observation 1: if the initial transmission is only in the special occasion, the UE has to wait until the special occasion for the initial transmission.

Observation 2: if UE needs to indicate the HARQ process ID along with the data, new design of a separate control channel for contention based GF transmissions is needed and transmitting HARQ ID in a separate control channel may pose too much overhead.
Proposal 1: Type1 grant-free transmission is based on the maintained Timing Advance value. 

Proposal 2: When a TA timer expires, the MAC entity shall not clear any configured grants for type 1 grant-free transmission, store or maintain the associated Timing Advance value.
Proposal 3: The duration is configured to monitor the acknowledgement after the initial type 1 grant-free transmission.

Proposal 4: When the maximum retransmission number reaches or ACK is received before the end of the duration, then UE shall flush the data from the HARQ.

Proposal 5: RS can be used to at least to differentiate the first transmission and subsequent repetitions.

Proposal 6: The mapping of HARQ process ID and time-frequency resource can be preconfigured. 

Proposal 7: If repetition K is configured, the predefined mapping of HARQ process ID with grant-free resources may also depends on K in addition to grant-free resource, and the predefined association of HARQ process ID and grant-free resources only applies to initial transmission of a TB among K repetitions, while the rest of the repetitions use the same HARQ ID as its initial transmission.
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