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1	Introduction
In this contribution, we summarize the URLLC discussion so far and make a text proposal to capture the results in TR38.804. 
2	Discussion
URLLC has been discussed during the last RAN2 meetings, and contributions have been made in the following areas
· Duplication
· Uplink Scheduling and Logical Channel prioritization
· HARQ
· Mobility / handover improvements

The requirement of receiving 99.999% of the packets with a latency of 1ms has been clarified in [1] in a way that it is to be understood as a best-case requirement, and RAN WGs were asked to minimize the latency during mobility events as much as possible.
The approximations in [2][3][4] have suggested that it will be difficult / impossible to meet the strict 1ms/99.999% requirement when mobility is taken in to account, i.e. when cell changes occur, in particular due to failure risk. Other contributions have inherently assumed that the connection (or connections) are stable on average, i.e. mobility is not an issue. For instance, the work on uplink scheduling, LCP and HARQ [5][6] as well as duplication [7][8][9][10] aim at reducing the latency for connections which have no mobility risk.

2.1	Mobility and cell changes
If we have a closer look at mobility events, one may argue that risk of interruptions occurs when cell changes are necessary. That is, as long as devices are moving well within the coverage of the same cell (i.e. the link quality is well above a certain level), there is no mobility event and no risk of mobility-related interruption. Indeed, in many URLLC use cases, devices will move in a very restricted area (e.g. within less than a square meter for industrial automation) and network planning can guarantee that the link quality remains above a necessary level and there will be no cell changes. Here we follow the definition of mobility events from [11], i.e. this covers handovers, RLFs, handover failures and S-RLFs. The associated interruptions are also discussed in [11].
On the other hand, mobility events (and cell changes) might even be involved for a static device. In particular at high frequencies, changing environment can lead to blockage and thereby make cell changes necessary. Examples are passing cars, but also in an industrial building there are a lot of moving metal objects which create birth and death of strong reflections, thereby massively impacting propagation conditions and moving cell boundaries.
Therefore, we propose to clarify assumptions and requirements for further work by defining URLLC services without cell changes and URLLC services with cell changes.
Proposal 1: Clarify assumptions and requirements for further work by defining URLLC services without cell changes and URLLC services with cell changes.

2.2		URLLC without cell changes
As discussed above URLLC without cell changes was inherently assumed by many contributions. We would like to emphasize again that excluding cell changes does not exclude mobility (device movement) per se, it still allows restricted device movement as long as it does not cross cell boundaries and cell changes are not needed. However, it also implies that a moving environment (i.e. moving cell boundaries) have to be considered. Network planning has to guarantee that those URLLC devices will not cross cell boundaries.
According to [1] 1ms / 99.999% shall be made possible. RAN2 shall work on the following areas (in coordination with RAN1) to ensure 1ms/99.999% for URLLC services without cell changes:
· Uplink Scheduling and Logical Channel Prioritization
· HARQ
· Duplication in the case of multi-connectivity
(Duplication to counteract fast/small scale fading)
2.3	URLLC with cell changes
If cell changes cannot be avoided, e.g. for vehicular services, the limiting factor in achieving the latency and reliability requirement are the cell changes themselves. In particular, connection failures (RLF and secondary RLF) cannot be fully avoided and create outage exceeding the allowed value as stated in [2]. So, in the case of URLLC services with cell changes even though the 1ms latency requirement is not necessarily possible, latency has to be reduced as much as possible [1]. However, the reliability target shall remain 99.999%. RAN2 shall work on the following areas to ensure the lowest achievable latency closest to 1ms but not to exceed 10ms with 99.999% reliability for URLLC services with cell changes:
· 0	ms user plane interruption during handover
· Significant improvements of mobility robustness e.g. through make before break concepts, intra-frequency multi-connectivity, etc.
· Duplication in case of multi-connectivity
(Duplication to counteract failures)

Focus shall be on non-ideal backhaul.
3	Conclusion
In this contribution, we have clarified the mobility assumptions for URLLC services.
Proposal 1: Clarify assumptions and requirements for further work by defining URLLC services without cell changes and URLLC services with cell changes.
Proposal 2: Capture the text proposal below into TR 38.804.

------ Begin Text Proposal for TR 38.804 ------
[bookmark: _Toc473710421]4.2	Guidelines
<…>
In terms of URLLC:
-	Study will not focus on high availability as in node, hardware/software, transport link availability, and instead the focus should be on coverage, mobility, radio link features etc. related to providing low latency and/or high reliability.
-	For URLLC services where the deployment/operation scenario does not involve cell changes, enhancements should target a reliability requirement of 1-10-5 with a user plane latency of 1 msec.
-	For URLLC services where the deployment/operation scenario involve cell changes, enhancements should target a reliability requirement of 1-10-5 with the lowest possible user plane latency that is closest to 1 msec but not to exceed 10 msec.
<…>
------ End Text Proposal for TR 38.804 ------
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