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Abstract: We discuss the issue of what the duration of Release 18, Stage 2 means in light of the ongoing COVID-19 pandemic. This contribution focuses on SA working groups.
1 List of abbreviations

	COVID-19
	COVID-19 is the name given to the disease associated with SARS-COV-2.

	SARS-COV-2
	Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) is the name given to a novel coronavirus that was discovered in 2019.


Source: [1]
2 Introduction

The COVID-19 pandemic has led to a significant delay of the freeze of Release 17, Stage 2. Originally, the freeze was planned for September 2020 (SP-191381).  In SA#90-e, the end of Release 17, Stage 2, was postponed until SP#92e, namely June 2021 (SP-200923), which is a nine-month extension of an originally envisaged 15-month Stage 2. 
The main reason for this extension was that the switch from on-location to virtual meetings—as necessitated by the COVID-19 pandemic—reduced the meeting output (SP-200923): the work of six “on-location meeting only” months (the pre-pandemic default) was accomplished during 15 “virtual meetings only” months. (The average efficiency of SA working groups in the “virtual meetings only” mode meetings is thus ~ 60% lower than in the “on-location meetings only” mode.)
As of 2021-06-07, the COVID-19 epidemic has not abetted, and the question is thus what the duration of Release 18, Stage 2 should be, or better what this duration actually would mean in work that can reasonably be achieved. This contribution discusses this question from a SA working group perspective.
3 Discussion
As outlined in section 6, it is currently impossible to predict the impact of the COVID-19 pandemic on 3GPP meetings during Release 18, Stage 2. The main reasons for this are continued community spreading and the thereto related SARS-COV-2 mutations that increase the virus’s infection rate and/or lower the protection provided by human antibodies. 
Since the efficiency of on-location and virtual meetings differs noticeably (see section 2), the date at which 3GPP can switch back to on-location meetings (pre-pandemic default) has a critical impact on what can be achieved during Release 18, Stage during a given period. For instance, if SA were to choose that Release 18, Stage 2 was to last eighteen months, namely from July 2021 to December 2022, it is not clear how much progress can be made during this time.
Let us illustrate this by converting calendar months in the “virtual meeting only” mode into a “on-location meeting only” equivalent. According to section 2, five “virtual meeting only” months correspond to two “on-location meeting only” months. 

In a first scenario, 3GPP goes back to on-location meetings at the beginning of January 2022. There will thus be twelve months of on-location meetings and six months of virtual meeting in Release 18, Stage 2. According to the above conversion factor, the six months in the “virtual meeting only” mode correspond to 2,4 months in the “on-location meetings only” mode. It will thus be possible to achieve the work of 14,4 months in the “on-location meeting only” mode within 18 calendar months.

But what if the transition gets delayed due to a longer than anticipated period of travel restrictions and bans of on-location gatherings? For example, assume that the transition to on-location meetings does not take place at the beginning of January 2022, but at the beginning of July 2022. In this case, only six months are spent in the “on-location meeting only” mode, and twelve months in the “virtual-meeting only” mode. According to the above conversion factor, these twelve months correspond to 4,8 months in the “on-location only” mode. It will thus only be possible to achieve the work of 10,8 “on-location only” months within eighteen calendar months (3,6 pre-pandemic months less than in the first scenario).
Section 5 discusses, how this uncertainty could at least partially be coped with concerning the Release-18 time planning.
4 Recommendations
· Irrespective of what duration SA chooses for Release 18, Stage 2, it needs to be made clear to everyone involved how many months in a “on-location only” mode this duration corresponds to (pre-pandemic time equivalent).
· The pre-pandemic time equivalent is to be used for Release 18, Stage 2 planning by SA and all SA working groups, for example for the estimation of available “pre-pandemic” time units.

5 Annexe: how to cope with the impact of the COVID-19 pandemic on Release-18 time planning

There are at least two ways to handle the uncertainty introduced by the COVID-19 pandemic onto the time planning of Release 18. 

The first approach is for SA to communicate how long Release 18, Stage 2 will last and when 3GPP meetings will return to the “on-location meeting only” mode. SA also communicates that any advance or delay of when this transition happens will have noticeable implication for the duration of Release 18, Stage 2 in particular and Release 18 in general.

The second approach is for SA to assume that Release 18, Stage 2 will encompass work that could be achieved within a given “on-location meeting only” duration. For instance, SA assumes that the Release-18, Stage 2 shall be equivalent to fifteen months in the “on-location meeting only” mode. By so doing, all SA working group can estimate how much work can be done. SA2 could, for instance, translate the “on-location only” months into time units (as was done in earlier Releases) and use the resulting figure for detailed scoping of envisaged study and work items. 

Note that both approaches would be contingent on coordination with CT and RAN.

Also note that neither approach removes the uncertainty that the COVID-19 pandemic introduces to Stage-3 planning. As of today, it is very difficult to say anything about the duration of Release 18, Stage 3 and thus also the end date of Release 18. Further discussions between CT, RAN, and SA will be needed to clarify this issue.
6 Annexe: why it is currently impossible to predict the impact of the COVID-19 pandemic on future 3GPP meetings with the reliability needed for realistic planning
The most noticeable impacts of the COVID-19 pandemic on 3GPP meetings have been international travel restrictions and limits to on-location meetings. Both impacts have led to the cancelation of all 3GPP on-location meetings since 2020-03. 
There are at least three factors that make it practically impossible to predict the future dynamics of the COVID-19 pandemic and thus the extent to which international travel and on-location meetings will be affected:
a) continued world-wide community spreading as only a small minority of the world’s population has been vaccinated so far;
b) continued community spreading due to vaccination hesitancy and low-efficacy vaccines;
c) rise of new variants of concern.
Factor (a): while vaccination campaigns are making progress all over the world, as of 2021-05-30 only ~ 5 % of the world population has been vaccinated [2]
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[3]. No reliable predictions on the world-wide progress of COVID-19 vaccination campaigns are currently available. There is also no country that has achieved herd immunity yet.
 Notably, there are many regions in which community spreading is very high, and as the last year has shown, the success of slowing community spreading without wide-spread vaccinations has been of varied success [8]. One needs thus to assume that global community spreading will not cease before global herd immunity is achieved.
Impact of this factor on travelling: continued community spreading can lead to further (regional) waves with subsequent regional lookdowns. It is thus very likely that travel of (unvaccinated) delegates from and to lockdown regions will be restricted. 

Impact on on-location meetings: this impact might be avoided by moving meeting locations to regions with reliably low community spreading.
Note that continued community spreading affects factor (c), which, in turn affects this factor. This feedback loop makes predictions even harder. 
Factor (b): It is yet unclear, whether herd immunity can be achieved even in countries that have ample access to vaccines. One reason for this is vaccination hesitancy [4]. The other is a less than perfect protection offered by vaccines [7] and the increased transmissibility of SARS-COV-2 mutations [see factor (c)]. If herd immunity is not achieved, local outbreaks will continue to occur and further lock downs might become necessary. This can affect both international travel and access to the meeting location.

Note that continued community spreading affects factor (c), which in turn affects this factor. This feedback loop makes predictions even harder. 

Factor (c): The number of virus mutations scales linearly with the number of virus replications [9]. Thus, continued community spreading [see factors (a) and (b)] will increase the number of SARS-COV-2 mutations. While most mutations are at best neutral for the survival of the virus, some of them result in a higher transmissibility and some of them reduce the efficacy of human antibodies produced in response to a previous infection or a vaccine [5]. Such variants are called variants of concern. So far, five variants of concern have been identified for SARS-COV-2 [5][10]. Note that a higher transmissibility increases the vaccination population threshold at which herd immunity is achieved [6]
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[7], while a lower efficacy of human antibodies to new variants can, in principle, thwart immunity achieved by previous infections or vaccination. It can thus rekindle the pandemic.
Both effects would have major implications for travel restrictions and on-location meetings. Also note that both effects have already been observed in the known variants of concern [11].
Note that all three factors are contingent on many other factors that are hard to measure and hard to predict. 
It is thus currently not possible to predict the dynamicity of the COVID-19 pandemic with the reliability needed for making solid predictions of the transition date from virtual meetings to on-location meetings.
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