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1 Introduction
RAN4 have been discussing how to introduce EESS protection requirements agreed in WRC-19. If new NS value(s) is introduced for an existing band after devices supporting the band come out on the market, and a network cannot know with which NS values each of the UEs can support, which causes the connectivity issues. To address this, RAN4#94e-bis approved WF capturing possible options [1]. In RAN4#95e, it was approved to introduce explicit signaling for a UE to report newly supported NS value(s) for a legacy band to the network (reuse modifiedMPR bits). This paper discusses remaining issues for WRC-19 resolution, and how to write it in the specification.
2 Discussion
2.1 Background
Common understanding of regulatory requirements was captured in the approved WF [1][2]. In RAN4#94-e, [3] for n257 and [4] for n259 proposed the simplest way for introduction of EESS protection where EESS protection is specified in general spurious emission requirement. However, there was a contribution that EESS protection for n257, n258, and n260 would needs A-MPR, which means the necessity of introduction of new NS for the existing band. If we introduce new NS in existing bands, there would be two types of UE existing in a real environment, one is UE working with an existing NS and anther is UE working with a new NS. In such a case, a concern was raised that if NW cannot know which NS values each of the UEs can deal, there would be connectivity issues for the cases of Pscell addition in NSA and handover in both SA and NSA, as described in [5][6]. To address this issue, WF [1] approved the direction that NW should know which NS values each of the UEs can deal, and listed possible solutions. In RAN4#95-e, it was approved to take option 2 and Alt 1-2 described in WF [2]. Option 2 was taken because it was clarified in the previous meeting that -8dBm/200MHz emission requirement is not required in Europe. Alt 1-2 was taken to avoid the situation UE would violate the regulation while we reuse the existing signalling of “modified MPR”. Figure 2.1-1 shows the excerpt from the approved WF [2] as a reference:
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Table 2.1-1 shows our understanding on relationship between NS values and emission requirements based on the agreements. We also show the current progress of each requirement. Section 2.2 in this paper discusses about NS_203 and NS_205 which are for before changeover date, and Section 2.3 discusses about NS_201(NS_20X) and NS_204 which are for after changeover date. Note that NS_20X means in this paper the new NS associated with -10dBm/100MHz and -5dBm/200MHz for n257 and n258 in case we don’t repurpose NS_201.

Table 2.1-1: Summary of relationship between NS values and emission requirements
[image: ]

In last meeting, possible options were captured in [7] (which was not approved but),
· Option 1:
· Introduce new NS into all releases of standard right before changeover dates (they become effective immediately)
· Option 2:
·  Introduce all foreseen NS into all releases of standard before close of release closest to and before changeover date (they become effective immediately after insertion)
· Option3: 
· Introduce all foreseen NS into all releases of standard now, but use ‘applicable from <calendar date>’ to only enforce when time comes.

2.2 EESS protection applied after 2021(NS_203 and NS_205) 
 According to WRC-19 decision, EESS protection requirements of 1dBm/200MHz for 23.4-24.0GHz and 7dBm/1GHz and -13dBm/MHz for 36-37GHz will apply to n257 and n258, and n259 and n260 after January 2021, respectively. As shown in Table 2.1-1, NS_200 and NS_202 are completed. However, NS_203 and NS_205 have been not yet completed to reflect the EESS protection requirement applied after January 2021. Since RAN4#97 is the last meeting before the date, the EESS protection requirement should be introduced in RAN4#97.

Observation 1: NS_203 for NS_205 should be introduced in RAN4#97 since it will apply after January 2021 according to WRC-19 decision.

 As discussed in [5][6] and approved in [2], there is a connectivity issue found when new NS(s) will be introduced to existing band(s), and it was approved that the explicit indication of supportiveness new NS using modified MPR will apply to solve the issue. Since this issue is a common issue among NS_20X, NS_203, NS_204 and NS_205, it would be also beneficial to capture the solution for NS_203 and NS_205 in TS 38.101-2 considering the future handling of NS_20X and NS_204.

Observation 2: It was agreed that explicit indication of supportiveness of newly introduced NS using modified MPR behavior is applied to solve the connectivity issue when new NS(s) are introduced to existing band(s).
 
Although EESS protection applied after 2024 and 2027 described in section 2.3 still have a discussion how to reflect it in specification, in our understanding, there was a comment in last meeting that it would be better to use the same framework between the requirements applied before and that after changeover date. And it was also mentioned that note describing effective date is needed for EESS protection before changeover date. In our understanding, the motivation of this request is to care about the treatment of legacy UEs. Considering this and observation 1, we provide the following observation: 

Observation 3: For EESS protection applied before changeover date, it would be better to use the same framework with EESS protection applied after changeover date if the framework can be fixed in RAN4#97.

 In last meeting, there was also a comment that NS_205 is not needed since the corresponding EESS protection requirements are not specified in US regulatory at this time. However, in our understanding, there is a possibility that the EESS protection is needed in other region. In addition, if US operators does not need the new NS, UE operators can decide not to signal this new NS. In that case, UE(s) operate under US NW do not apply A-MPR for the EESS protection.

Observation 4: Even if US regulatory does not have EESS protection at this time, US operator can avoid A-MPR since they can decide not to signal the new NS.

 Based on the above consideration, we submitted CR [8] in this meeting to introduce NS_203 and NS_205. We would like to note that the CR uses NS_204 instead of NS_205 since our CR focus on the EESS protection applied before changeover date (NS_204 is originally used for EESS protection applied after changeover date in the approved WF [2], but is not included in CR [8]).

Proposal 1: NS_203 and NS_205 shall be introduced in RAN4#97 by agreeing CR[x].
NOTE: the CR uses NS_204 instead of NS_205 since our CR focus on the EESS protection applied before changeover date (NS_204 is originally used for EESS protection applied after changeover date in the approved WF [2], but is not included in CR [8]).

Proposal 2: For NS_203 and NS_205, use the same framework with EESS protection applied after changeover date if the framework can be approved in RAN4#97. If not, introduce NS_203 and NS_205 with NOTE describing effective date.


2.3 EESS protection applied after 2024 and 2027(NS_201(20X) and NS_204)
 For handling of EESS protection after changeover date, Figure 2.3-1 shows our understanding on three options. For option 1, our concern is that we are not sure if it is possible to make chipset, UE, NW, and TE compatible new NS. Furthermore, we would need to have a time to conduct inter-operability testing to check if the explicit indication of supportiveness of new NS using modified MPR can work or not. For option 2, we have similar concerns to option 1. If we go with option 2, we need to estimate the appropriate period for preparation. Option 3 is our preference since TS 38.101-2 can clearly mention in advance that new NS is needed after effective date.

Proposal 3: Before agreeing option 2, an appropriate period to make chipset, UE, NW, and TE compatible with new NS(s) should be investigated.

Proposal 4: Take option 3: Introduce all foreseen NS into all releases of standard now, but use ‘applicable from <calendar date>’ to only enforce when time comes


Figure 2.3-1: Options for handling of EESS protection after changeover date
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3 Conclusion
Here we summarize our proposals:

Observation 1: NS_203 for NS_205 should be introduced in RAN4#97 since it will apply after January 2021 according to WRC-19 decision.

Observation 2: It was agreed that explicit indication of supportiveness of newly introduced NS using modified MPR behavior is applied to solve the connectivity issue when new NS(s) are introduced to existing band(s).

Observation 3: For EESS protection applied before changeover date, it would be better to use the same framework with EESS protection applied after changeover date if the framework can be fixed in RAN4#97.

Observation 4: Even if US regulatory does not have EESS protection at this time, US operator can avoid A-MPR since they can decide not to signal the new NS.

Proposal 1: NS_203 and NS_205 shall be introduced in RAN4#97 by agreeing CR[x].
NOTE: the CR uses NS_204 instead of NS_205 since our CR focus on the EESS protection applied before changeover date (NS_204 is originally used for EESS protection applied after changeover date in the approved WF [2], but is not included in CR [8]).

Proposal 2: For NS_203 and NS_205, use the same framework with EESS protection applied after changeover date if the framework can be approved in RAN4#97. If not, introduce NS_203 and NS_205 with NOTE describing effective date.

Proposal 3: Before agreeing option 2, an appropriate period to make chipset, UE, NW, and TE compatible with new NS(s) should be investigated.

Proposal 4: Take option 3: Introduce all foreseen NS into all releases of standard now, but use ‘applicable from <calendar date>’ to only enforce when time comes
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