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1.	Introduction
The WRC19 recommendations have posed a unique challenge because they impose new emissions limits on existing FR2 bands. The prevailing preference in RAN4 is to pre-emptively introduce the recommendations as emissions limits, prior to any formal moves by regulators. 
WRC19 recommendations are not just new emissions limits, they are also tied to calendar dates with exemption clauses for legacy UEs. Consequently, there are two issues to resolve, PA back-off allowance, and timing of the introduction of requirements in the spec. PA back-off requirement for compliance with WRC19 recommendations have previously been discussed and tentatively agreed in RAN4, in the form of AMPR proposals [1]. The exercise to incorporate the timing aspect however has exposed the lack of a good mechanism in 3GPP to incorporate planned emission limit changes attached to calendar dates. 
In this contribution we discuss the general problem of keeping 3GPP requirements consistent with regulation changes that become applicable at calendar dates, rather than at the close of a release cycle. 
2. 	Discussion 
3GPP requirements, and compliance verification thereof, are strictly tied to releases. Unfortunately, real-world events like introduction of new regulations (by bodies outside 3GPP), happen on calendar dates without concern for 3GPP releases. Furthermore, we show in subsequent sections that there is process latency in 3GPP which forces introduction of a new emissions requirement well in advance of the actual applicability date. Consequently, UL performance of even legacy UEs can be compromised. Legacy UEs are those that are exempt from complying with new regulations.
Observation 1: Existing 3GPP processes cause undue reduction in UL performance of legacy UEs when faced with new emissions regulations, despite any exemptions for legacy UE.
The problem cannot be solved entirely in RAN4 because the compliance verification angle and network signalling angle must also be evaluated. To tackle this problem effectively, it is illustrative to consider the whole process, starting from entry into RAN4 specifications to RAN2 and RAN5 implementation, and execution by test houses.
2.1 Network signalling consideration
Any new emissions requirement, especially one with exemption clauses for legacy UEs are best handled by introduction of NS flags. RAN2 has already set aside 8 NS flag slots for each band. Provided this upper limit is not exceeded, there is no need for new RAN2 signalling. The network does need to know which NSs are supported by each UE, to enable graceful inter-cell handover, but this information can be exchanged via modifiedMPRBehavior, an existing construct
Observation 2: There is no RAN2 impact from introducing new NS to existing bands due to available NS slots and existing framework. 
2.2 A compliance verification specification perspective
Compliance verification of an NS is tied to a release in RAN4 and triggered by an entry into RAN5 specs. The RAN5 spec. is updated by the WG every quarter, or plenary cycle, for alignment with any changes in the RAN4 spec. When a new NS is endorsed via CR in RAN4, it is introduced into the RAN4 spec. at the end of a plenary meeting. This event can trigger entry of new NS into RAN5 spec. in their next WG meeting with an ‘alignment CR’. This process stretches in time from the endorsement of the CR in RAN4, to the plenary meeting, and finally a subsequent RAN5 meeting that features the alignment CR.  The new NS framework would remain unverified for at least this process latency or lag period (3 to 6 months). If the emissions requirement associated with the NS is tied to a calendar date, RAN4 would have to work backward from that date to ensure timely entry into RAN5 spec. 
Observation 3: To incorporate a new emissions requirement, RAN4 cannot wait to insert NS framework just prior to an emissions requirement applicability date.
An unfortunate side effect of planning ahead is that all UEs brought into use between the plenary meeting stage referenced above, and the actual emissions applicability date will start using higher AMPRs despite not being required to do so, when network signalling is turned on. This phenomenon amounts to tax levied on the UE population due to 3GPP process.
To further complicate matters, there are multiple emissions requirement applicability dates on the horizon extending into 2027. It is impractical for RAN4 to work backward from each applicability date and insert the NS framework per observation 3. This method requires persistent calendar monitoring and levies a tax on legacy UEs which is undesirable. Sufficient advance may also not be available in some cases, for example with NS_203 as discussed in [2].
Alternatives methods that DO NOT require calendar watching are:
· Create a new 3GPP mechanism to introduce a calendar date as a normative element. The date would then function as an independent trigger to update compliance verification procedures in RAN5, just as entry into RAN4 spec is a trigger. Creation of this new mechanism may need ratification at the plenary level.
· Capture effectivity dates through editor’s notes in RAN4 spec. The intent is 2-fold:
· to convey to UE vendors when the NS framework must be in place (ignoring ambiguity of ‘brought into use’ for now)
· to convey to RAN5 when their specifications would need update to stay consistent with the 3GPP mission to incorporate each new emissions requirement. This method only requires a slight broadening of scope of the RAN4-RAN5 alignment process in RAN5. It would help to explain the intent in an LS to RAN5, if such a method is chosen.
2.3 RAN4 implementation options
Previous discussion to accommodate expected regulation changes to existing bands [2] initially focused on 3 options. In our cross-WG considerations listed in earlier sections we identify a fourth option (date in editor’s notes), as well as point out aspects that were not fully considered in the original 3 options. For a detailed comparison, these options are listed in refined form with the overall goal of enabling entry of new NS into RAN5 spec before the emissions applicability date:
•	Option 1: Introduce and mandate all new NS immediately
•	Option 2: Introduce new NS right before applicability dates but account for existing 3GPP process latency between introduction into RAN4 and RAN5 specs respectively (3-6 months)
•	Option 3: Introduce new NS immediately, but with a calendar date as a normative element in RAN4, with a goal of enabling compliance verification synchronized to calendar dates (‘new 3GPP mechanism’).
•   Option 4: Introduce new NS immediately but with an Editor’s note capturing applicability (emissions applicability) date for the NS flag. The intent is 2-fold: convey applicability dates to UE vendors and to RAN5 as recommended date for introduction of requirement in RAN5 spec.
Table 2.3-1 captures the relative merits and demerits of these options, with impediments or demerits highlighted.


	Criteria
	Option 1 
	Option 2 
	Option 3 
	Option 4

	Option detail
	Introduce and mandate new NS in RAN4 immediately
	Introduce new NS in RAN4 3-6 months before applicability dates to account for existing 3GPP process latency 
	Introduce new agreed NS immediately in RAN4 but with applicability (‘mandatory from’) date as normative element
	Introduce new NS into RAN4 immediately with applicability date in Editor’s notes

	RAN4 implementation
	Immediate entry into standard (all releases) of agreeable NSs
	Extended period of calendar-watching and careful planning of timing of introduction necessary for each NS
	Immediate entry into standard (all releases) of agreeable NSs, with applicability dates
	Immediate entry into standard (all releases) of agreeable NSs, with applicability dates in Editor’s notes

	RAN5 implementation
	Update RAN5 spec with new NS with process lag of 3 to 6 months
	Update RAN5 spec with new NS with process lag of 3 to 6 months
	Update RAN5 spec on a certain date, possibly outside meeting cycle
	Update RAN5 spec in a WG meeting immediately prior to date indicated in Editor’s notes in RAN4 spec

	3GPP work impact
	Existing 3GPP mechanism
	Existing 3GPP mechanism
	NEW mechanism. May require ratification in RAN plenary
	Existing 3GPP mechanism. Send LS to RAN5 to confirm intent of Editor’s notes


	Network Impact
	Network suffers UL degradation on applicability date, due to insertion of NS into RAN4 spec. in advance of applicability date. 
The further out an applicability date, the greater the number of legacy UEs that will start using higher AMPR 
For example, all UEs brought into use between now and Sept 2027 will start complying with proposed NS_204 [2]
	Network suffers UL degradation on applicability date, due to insertion of NS into RAN4 spec. in advance of applicability date
Typically, UEs brought into use 3-6 months before applicability date will exhibit degraded performance after applicability date
	Scenario of ‘NO degradation on applicability date’ is enabled.
Allows UE vendors and carriers to fine tune introduction of support of NS
	Network suffers UL degradation on applicability date, due to insertion of NS into RAN4 spec. in advance of applicability date
Typically, UEs brought into use 3-6 months before applicability date will exhibit degraded performance after applicability date



Table 2.3-1: Comparison of options for 3GPP to accommodate regulatory changes tied to calendar dates.

From a RAN4 perspective, there are two broad categories of options:
· one category requires RAN4 to watch the calendar (until 2027 per current knowledge) and determine the ‘right time’ to insert any new NS framework into existing bands
· Category consists of option 2 
· the second category allows RAN4 to insert new framework well in advance of applicability date. This category is much more practical from a RAN4 point of view, as opposed to calendar watching.
· Category consists of options 1,3,4

Observation 4: A RAN4 solution that allows completion of requirements well in advance of applicability dates is much more practical than one involving long-term calendar-monitoring.
Option 2 is unique among the options in requiring calendar watching by RAN4 over an extended period. It is therefore a low-preference solution to which RAN4 could turn if no other solution is viable.

Options 1, 3 and 4 represent examples of the preferred ‘fire and forget’ type of solution. Option 1 would cause an avoidably larger number of legacy UEs to suddenly change performance on the applicability day. Option 3 is a thorough solution that offers precise fine tuning of introduction of UEs that support a new NS, but it comes at the expense of a cross-WG effort to initially establish the method. Option 4 has low impact in terms of introducing new 3GPP processes while giving up no more network UL performance than option 2. 

The discussion of optimal solution depends on boundary conditions surrounding each new emissions requirement, including timing.

2.3.1 NS_203 (applicability date of 1/1/2021)
Option 3 is out of scope for NS_203 as of this writing, due to lack of time to establish the details of the process in 3GPP. Furthermore, due to the proximity of the applicability date, the desired execution timeline leading up to insertion of the NS framework into RAN5 spec is ‘ASAP’. Consequently, options 1, 2 and 4 converge. Option 1 can nominally be chosen for this special situation:
Proposal 1: RAN4 to introduce NS_203 immediately. Applicability date information is not necessary to be captured
The reader is referred to a companion CR [4] that incorporates proposal 1 above
2.3.2 Future NS
A future NS is one whose associated emissions requirements applicability date is far enough in the future. Our reasoning suggests that an optimal ‘fire and forget’ execution would retain some notion of the effective calendar date of the new emissions requirement (Options 3 and 4). Further discussion in RAN4 would help down select from these options:
Proposal 2a: RAN4 to implement new NS per Option 3 described in Table 2.3-1 => introduce new NS immediately into standard with applicability (‘mandatory from’) date as a normative element
Example of text: UEs brought into use on or after 1 Sept 2027 shall support NS_204
The significance of introducing a calendar date as a normative element is that it would create a new but optimal mechanism in 3GPP to deal with calendar-date based changes that are imposed on 3GPP systems from outside bodies. A wider cross-WG effort is required to complete this effort.
Proposal 2b: RAN4 to implement new NS per Option 4 described in Table 2.3-1 => introduce new NS immediately into standard with applicability (‘mandatory from’) dates in Editor’s Notes.
Example of text: {Editor’s Note: UEs brought into use on or after 1 Sept 2027 shall support NS_204}
For convenience, the intent of the editor’s note is reproduced here:
· to convey to UE vendors when the NS framework must be in place (ignoring ambiguity of ‘brought into use’ for now)
· to convey to RAN5 when their specifications would need update to stay consistent with the 3GPP mission to incorporate each new emissions requirement. This method only requires a slight broadening of scope of the RAN4-RAN5 alignment process in RAN5. 
It will help to explain the intent to RAN5 in an LS. Accordingly, we have proposed a draft LS for consideration and refinement [5]. The contents are also included in the appendix.
Proposals 2a and 2b correspond to options 3 and 4 respectively, in the table.
2.4 ‘Brought into use’
The phrase ‘brought into use’ is employed in WRC19 resolutions to discriminate between legacy UEs and UEs that must comply with tighter emissions regulations. Regulators may interpret the wording differently due to ambiguity. For example, regulators may go by any one of the following interpretations to differentiate:
· UE SW version
· UE sale date to end user
· UE model on-sale date 
· UE model entrance date into regulatory lab. cert. process
RAN4 cannot re-interpret this ambiguous wording for UEs with a single equivalent criterion to cover all scenarios listed above in a consistent manner. The question to be answered next is: Is the calendar date important to RAN5, if ‘brought into use’ remains ambiguous in RAN4? 
Fortunately, even the diverse list of scenarios above converges to a common implication for RAN5: RAN5 spec must enable compliance verification of the new NS no later than the applicability date. Ergo, RAN5 is insulated from the ambiguity of ‘brought into use’, consequently, it can utilize date information from RAN4 without ambiguity. 
3.	Conclusion
Observation 1: Existing 3GPP processes cause undue reduction in UL performance of legacy UEs when faced with new emissions regulations, despite any exemptions for legacy UE.
Observation 2: There is no RAN2 impact from introducing new NS to existing bands due to available NS slots and existing framework. 
Observation 3: To incorporate a new emissions requirement, RAN4 cannot wait to insert NS framework just prior to an emissions requirement applicability date.
Observation 4: A RAN4 solution that allows completion of requirements well in advance of applicability dates is much more practical than one involving long-term calendar-monitoring.
4 options were discussed (table 2.3-1) including options that did not involve persistent calendar monitoring. 
The lack of time for NS_203 ends up merging options 1,2, and 4 of table 2.3-1:
Proposal 1: RAN4 to introduce NS_203 immediately. Applicability date information is not necessary to be captured
For future NS however, further discussion in RAN4 would help down select between options below:
Proposal 2a: RAN4 to implement new NS per Option 3 described in Table 2.3-1 => introduce new NS into standard immediately with applicability (‘mandatory from’) date as a normative element
Example of text: UEs brought into use on or after 1 Sept 2027 shall support NS_204
Proposal 2b: RAN4 to implement new NS per Option 4 described in Table 2.3-1 => introduce new NS into standard immediately with applicability (‘mandatory from’) dates in Editor’s Notes.
Example of text: {Editor’s Note: UEs brought into use on or after 1 Sept 2027 shall support NS_204}
The intent of conveying applicability date in Editor’s Notes is 2-fold:
· to convey to UE vendors when the NS framework must be in place (ignoring ambiguity of ‘brought into use’ for now)
· to convey to RAN5 when their specifications would need update to stay consistent with the 3GPP mission to incorporate each new emissions requirement. This method only requires a slight broadening of scope of the RAN4-RAN5 alignment process in RAN5. 
The intent can be clarified for the benefit of RAN5 in an LS. The contents of the LS are included in the appendix
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5. 	Appendix – draft LS to RAN5
1. Background Information
The WRC19 recommendations have posed a unique challenge to 3GPP because they impose new emissions limits on existing FR2 bands. RAN4 prefers to pre-emptively introduce the recommendations as emissions limits, prior to any formal regulation changes. WRC19 recommendations are also tied to calendar dates when they become applicable, along with exemption clauses for legacy UEs. Consequently, timing of the introduction of requirements in the RAN4 and RAN5 specs must be carefully managed. Unfortunately, 3GPP is not equipped to handle calendar dates as a normative element. The 3GPP goal is for the standard to stay consistent with foreseen regulation changes.

2. Summary

The requirements associated with some NS will come into force on applicability dates decided by bodies external to 3GPP. RAN 4 specs will carry the applicability date of each applicable NS framework (requirements, AMPR) in editor’s notes. RAN4 request RAN5 that these dates be monitored by RAN5 and used to determine when the RAN5 spec would need to be updated with the NS so the standard reflects foreseen regulation changes on or before the applicability date. 

