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1	Introduction
For UL grant-free based transmission, within RAN1 the following points have been agreed in previous RAN1 Ad hoc [1] and RAN1#88 meetings[2]:
Agreements:
· 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
Agreements:
· 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
· FFS: Whether multiple number of K can be configured to one UE
· FFS other parameters
· 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

And further there were discussions in last RAN1#88bis meeting about procedure of grant-free transmission, more specifically whether L1 activation is needed or not for UL grant-free transmission, for example in [3][4]. Based on the existing agreements, in this contribution we further discuss the details on UL grant-free transmission, focusing on the L1 activation.

2	Discussions on L1 activation
As agreed, in NR, for UL grant-free resource allocation, high-layer signalling can be similar to Rel-8 LTE SPS. According to Rel-8 LTE SPS, SPS is configured by eNB at the time of creation of dedicated bearer for service with periodic packet arrival for example VoIP services. SPS can be configured or re-configured by RRC at any time and for either or both UL and DL directions. In addition to configuration, activation is another independent procedure where eNB needs to explicitly activate the SPS for the UE to start using SPS transmissions. 
In the following the NR terminology is used. Figure 1 illustrates one example of the UL grant-free transmission procedure with L1 activation, with the assumption that scheduling request is used by the gNB as the trigger to activate the grant-free transmission for the UE. Here it should be pointed out that we are not proposing any new message to serve as the grant-free activation request. It is up to gNB implementation to decide whether it activates the UL grant free transmissions based on certain messages/information from the UE, or autonomously without waiting any triggering message from UE side. 
[image: ]
[bookmark: _Ref481325234]Figure 1 Example procedure of UL grant free transmission with L1 activation
As shown in the example, with the assumption of L1 activation, after UL grant-free resource configuration, UE can only transmit with the configured time frequency resource after receiving L1 activation from gNB. While as another option, in case L1 activation is not needed, UE can start UL transmission with the configured resource at any moment after the configuration is completed. 
In order to have a comprehensive understanding of whether L1 activation is necessary or not, all the relevant scenarios such as traffic patterns should be taken into account. Our following discussion is mainly from traffic property point of view. As discussed in TR38.802, for URLLC, both periodic and sporadic traffic should be supported. 
In case with periodic traffic, especially the ones with less strict latency requirements, grant free resource could be configured to single UE only, since the traffic pattern is known to both gNB and UE. In this case L1 activation can be utilized in a similar way as in LTE SPS operation. And with L1 activation, the potential benefits include:
· More reliable comparing to the case with shared resource (no collision probability).
· Possible resource optimization (e.g. more dynamic indication of the (frequency) resource allocation, updated MCS information) depending on the information carried by the L1 activation message. Fast deactivation is also possible if there is a short pause in the traffic.
The cost of L1 activation is the potential extra latency, as illustrated in Figure 1 where the activation of UL grant free transmission is based on certain triggers from UE.
Observation 1: With L1 activation, it is possible to re-configure resource in frequency domain and transmission format.
On the other hand, in case of aperiodic traffic, especially the case with small packets for URLLC UEs, the two-stage approach with L1 activation becomes less efficient. The most interesting use case for URLLC UL grant-free transmission is UL-centric traffic, where the applications at the UE side have data to transmit and the gNB may not be aware of it. In this case, the gNB would need some trigger from the UE in order to activate the UL grant-free transmission which is the focus of the following discussions. With the triggering information from UE, it introduces additional signaling overhead (i.e. L1 activation request and DCI to activate the grant free transmission), and latency due to additional signal exchange as shown in Figure 1. In addition, there should be (dedicated) resources allocated for UL L1 activation request transmission in case SR is used to deliver the trigger information. For sporadic traffic, clearly this will reduce the overall spectral efficiency. Furthermore, to better support sporadic traffic, from resource configuration point of view, it is better to have shared resource among URLLC UEs which have similar traffic property. When the resources are shared among multiple UEs, the need/benefit of dynamic resource allocation in L1 activation would be greatly reduced. Therefore, the benefit without L1 activation for sporadic traffic is the reduced latency and signaling overhead. The potential issue is the collision which can be solved or reduced by properly configuring the number of URLLC UEs sharing the same resource pool by considering their traffic properties, and using efficient HARQ and/or grant based retransmissions with reliable UE identification [5, 6].
.
Based on the discussions above, in our opinion, the optimal way is to support both schemes i.e. with and without L1 activation. Depending on the UE traffic, the gNB can flexibly configure the operation mode. And therefore, we have the following proposal:
Proposal 1: For UL grant free transmission, both schemes with and without L1 activation are supported. It is up to gNB to configure each URLLC UE which scheme should be used by considering for example traffic pattern, latency requirements, and other possible aspects.

3	Conclusion
In this contribution, after discussing the applicability of L1 activation to grant-free UL transmissions for both periodic and sporadic traffics, we have the following observation and proposal:
Observation 1: With L1 activation, it is possible to re-configure resource in frequency domain and transmission format.
Proposal 1: For UL grant free transmission, both schemes with and without L1 activation are supported. It is up to gNB to configure each URLLC UE which scheme should be used by considering for example traffic pattern, latency requirements, and other possible aspects.
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