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1. Introduction
Regarding resource configuration to support UL URLLC transmission without grant following agreements have been made.

NR AH #1
· For an UL transmission scheme without grant
· At least semi-static resource (re-)configuration is supported
· FFS The resource configuration includes at least physical resource in time and frequency domain and RS parameters
· Higher-layer signaling could be similar to Rel-8 LTE SPS
· FFS MCS

RAN1 #88
· For UL transmission without grant
· The resource configuration includes at least the following
· Time and frequency resources, FFS including resources for repetitions, implicitly or explicitly
· Modulation and coding scheme(s), possibly including RV, implicitly or explicitly
· Reference signal parameters
· FFS details
· FFS the number of repetitions, K
· Whether multiple number of K can be configured to one UE
· FFS other parameters

RAN1 #89
· If network configures, UL data transmission without UL grant can be performed after semi-static resource configuration in RRC without L1 signaling
· If network configures, L1 signaling for activation/deactivation and/or modification on parameters for UL data transmission without UL grant can be applied
· RAN1 is discussing whether the mechanism to distinguish UL SPS and UL data transmission without UL grant is necessary.
· “Semi-static resource configuration in RRC” agreed by R1-1709537 includes UE-specific semi-static configuration for RS

Regarding repetition and retransmission scheme for URLLC, following agreements have been made. 

NR AH #1
· For an UL transmission scheme with/without grant
· K repetitions including initial transmission (with the same or different RV and FFS with different MCS) (K  1) for the same TB are supported,
· FFS the way K is determined
· FFS hopping mechanisms over the transmissions

RAN1 #88
· For UL transmission without grant
· FFS A UE may continue repetitions for a TB until one of the following conditions is met
· An ACK is successfully received from gNB
· The number of repetitions for the TB reaches K
· For UE configured with K repetitions for a TB transmission with/without grant, the UE can continue repetitions (FFS can be different RV versions, FFS different MCS) for the TB until one of the following conditions is met
· If an UL grant is successfully received for a slot/mini-slot for the same TB
· FFS How to determine the grant is for the same TB
· FFS An acknowledgement/indication of successful receiving of that TB from gNB
· The number of repetitions for that TB reaches K
· FFS Whether it is possible to determine if the grant is for the same TB
· Note that this does not assume that UL grant is scheduled based on the slot whereas grant free allocation is based on mini-slot (vice versa)
· Note that other termination condition of repetition may apply

2. Resource allocation for UL URLLC transmission without grant
There are three possible ways for a UE to have time-frequency resources to transmit URLLC traffic without grant.

2.1	Semi-static resource configuration using RRC
In this scheme, RRC semi-statically configures time-frequency resource for URLLC separated from the one for eMBB. As explained in Fig. 1, upon arrival of URLLC traffic, UE transmits URLLC traffic using a portion of resource configured for URLLC. FDM multiplexing of eMBB and URLLC could be beneficial to the transmission of time-critical URLLC traffic. In this case, eMBB and URLLC can use different numerologies.


Figure. 1: Semi-static resource configuration for URLLC.

2.2	Dynamic resource configuration 
Resources configured for eMBB service are not always fully utilized. In some slots where there is not much resource need for eMBB traffic, it is useful to hand unscheduled resources for eMBB over to URLLC as in Fig. 2. gNB can inform this information to URLLC UEs using DCI of which CRC is scrambled with URLLC-RNTI. Also, the resources configured for URLLC can be handed over to eMBB.


Figure. 2: Dynamic resource configuration for URLLC borrowed from eMBB.

2.3	UL preemption 
Similar to the preemption in the downlink, uplink resources being occupied by eMBB traffic can be partially preempted by another uplink URLLC transmission. The difference is that while gNB schedules both eMBB and URLLC in the downlink, it cannot schedule grant-free URLLC transmission in the uplink. Therefore, two different traffics can be superposed by URLLC as in Fig. 3. 



Figure. 3: UL preemption for URLLC transmission.

Considering the urgency of URLLC traffic, more transmission power should be allocated to URLLC UE than eMBB for gNB to successfully decode URLLC traffic. After this, gNB can try to decode eMBB data contaminated by URLLC using appropriate signal processing (e.g., SIC) and/or multi-antenna techniques. In this case, DMRS in eMBB data and DMRS in URLLC should be distinguishable. 

Proposal 1: Consider both semi-static and dynamic resource allocation for UL URLLC grant-free transmission.
Proposal 2: Consider UL preemption for UL URLLC grant-free transmission.
3. UL URLLC transmission without grant
Collisions between grant-free URLLC transmissions from different UEs are inevitable consequences. In order to ensure high reliable transmission, K repetitions with appropriate hopping can be configured for URLLC transmission. Then URLLC UE can transmit K repetitions of a URLLC TB within a proper minislot. If we assume a fixed-size resource unit for any URLLC RV transmission, URLLC minislot can consist of N-by-M resource units as in Fig. 4. Assuming K=2 with self-decodable format (e.g., {RV0, RV0}), we may pick up two fixed-size resource units based on either ‘UE procedure for determining subframes and resource blocks for transmitting PSCCH for sidelink transmission mode 1 (TS 36.213 Section 14.2.1.1)’ or ‘LTE search space determination.’

3.1	Based on PSCCH resource determination
The range of URLLC resource indices are:  

In the case of K = 2, for example upon arrival of URLLC traffic, UE selects two resource units by the following method,

· First transmission
· Frequency location: 
· Time location: 

· Second transmission
· Frequency location: 
· Time location: 

3.2	Based on LTE search space determination
In this case, we could substitute aggregation level (L) and number of CCEs () with K and NM, respectively. For example, the selected URLLC resource indices are:
 
	number of repetitions
	mini-slot number, 
	
	number of resource units for URLLC transmission/retransmission
	RNTI

Proposal 3: Consider LTE based PSCCH resource determination or search space determination to ensure high reliable grant-free URLLC transmissions.



Figure. 4: UL URLLC transmission without grant.

4. [bookmark: _GoBack]Conclusion
Based on the above discussions, our proposals are as follows:

Proposal 1: Consider both semi-static and dynamic resource allocation for UL URLLC grant-free transmission.
Proposal 2: Consider UL preemption for UL URLLC grant-free transmission.
Proposal 3: Consider LTE based PSCCH resource determination or search space determination to ensure high reliable grant-free URLLC transmissions.
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