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1. Introduction

At RAN#88bis, a proposal was made regarding URLLC transmission in a grant-free mode [1].  According to this proposal, "UL transmission without grant can be started by a UE without L1 activation after the UE has applied the semi-static resource configuration."  In this contribution we set forth our views on this signaling for URLLC in light of the requirements for URLLC [2], legacy semi-persistent scheduling [3], [4] as well as practical considerations.  The next section reviews the latency requirements for URLLC and eMBB.  This is followed by an analysis of the signaling and the need for L1/L2 signaling for URLLC activation, including considerations as to why activation exists for related functionalities, e.g., semi-persistent signaling, and our proposal. 
2. Latency Requirements for eMBB and URLLC
The relevant passage from [2], from section 7.5, is:

3. Analysis of Signaling Requirements and the Need for L1 Signaling
One of the first things we can note is that the analysis form [2] makes no mention of control signaling.  That is to say control signaling delay is out of scope for specification of URLLC. 
Table 1 Comparison of Approaches

	Comparison Aspects
	Transmission without Activation
	Transmission with Activation/Deactivation
	Comments

	Bandwidth Management
	Can only be done through RRC signaling, with delay
	Can be done with L1/L2 signaling to allow for "fast turnaround" of the medium without reconfiguration of URLLC.
	Obviously, analogously to VoLTE, application layer signaling will determine how and when resources are used for URLLC.

	Transmission Efficiency/Flexibility
	Can only be done at the rate determined by RRC signaling latency.
	Reactivation can be achieved quickly, via DCI signaling (even assuming LTE delays of < 5ms). Multiple UEs can be configured, and (de)activated as needed (as a result of application layer activity).
	Clearly use of activation allows for more control by the gNB over the medium than the simple admission control mechanism determined by RRC signaling.

	Transmission Reliability
	Can only be done through RRC signaling/reconfiguration, with delay
	Additional L1 signaling can be used for power control, MCS, etc.
	It is difficult to see, outside of artificially constrained scenarios, how 

	Transmission Timing
	Additional specification work must be done to ensure accurate start time of URLLC scheduled resources.
	LTE SPS mechanism can be re-used.
	If activation is not specified for URLLC transmission, then the RRC must be aware of fine timing/scheduling to commence URLLC communication.  In this case there will be not only significant specification impact but also almost certain implementation impact


In offline discussions with companies, it was mentioned that activation/deactivation could be done optionally, but it is clear from Table 1 that if activation and deactivation are not mandated, then a significant amount of additional specification work will be necessary in order to realize URLCC without L1/L2 control signaling, and even if done, the additional specification effort and/or performance degradation would likely not be worth RAN1's trouble.
This leads to Proposal 1:

Proposal 1: UL transmission without grant shall only be started by a UE after L1/L2 activation, which is signaled by the gNB only after the gNB has applied the semi-static resource configuration.
4. Conclusion
As the reader may have surmised by now, here are our conclusions:
Proposal 1: UL transmission without grant shall only be started by a UE after L1/L2 activation, which is signaled by the gNB only after the gNB has applied the semi-static resource configuration.
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The time it takes to successfully deliver an application layer packet/message from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point via the radio interface in both uplink and downlink directions, where neither device nor Base Station reception is restricted by DRX.


For URLLC the target for user plane latency should be 0.5ms for UL, and 0.5ms for DL. Furthermore, if possible, the latency should also be low enough to support the use of the next generation access technologies as a wireless transport technology that can be used within the next generation access architecture.


NOTE1:	The reliability KPI also provides a latency value with an associated reliability requirement. The value above should be considered an average value and does not have an associated high reliability requirement.


For eMBB, the target for user plane latency should be 4ms for UL, and 4ms for DL.


NOTE2:	For eMBB value, the evaluation needs to consider all typical delays associated with the transfer of the data packets in an efficient way (e.g. applicable procedural delay when resources are not preallocated, averaged HARQ retransmission delay, impacts of network architecture).
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