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1. Introduction
RAN4 NR AH#3 approved an LS of [1] to ITU-R Working Party 5D (WP 5D) to share the latest RAN4 views on achievable spurious emission levels. Recently, ITU-R Task Group 5/1 (TG 5/1) has sent an LS of [2] to WP 5D on IMT-2020 UNWANTED EMISSION LIMITS INTO THE BAND 23.6-24 GHz. This contribution aims to clarify what RAN4 needs to address in our future work to take the content of [2] into account. 
2. Brief overview
The following is an excerpt from [2]: 
< Start of quote >
Regarding Issues 3) and 4) as described in the liaison statement, TG 5/1 would like to share with WP 5D the preliminary compatibility studies between IMT-2020 stations operating in the 24.25-27.5 GHz band and EESS (passive) in the 23.6-24 GHz band (see Annex A to Document 5-1/bbb). Based on these preliminary studies, to ensure the protection of EESS (passive), the IMT-2020 unwanted emission level limits into the passive band 23.6-24 GHz would be between approximately -42.8 dBW/200 MHz and -59.5 dBW/200MHz.
< End of quote >
Although details of regulatory actions have not been decided by ITU-R, in our understanding, once the text highlighted in yellow is stipulated in the ITU Radio Regulations, regardless of the 3GPP operating bands, all the IMT-2020 terminals and base stations shall satisfy the unwanted emission limits to protect the passive band 23.6-24 GHz. When it comes to the operating band n257, this band is the second closest band to EESS of 23.6-24 GHz among being specified 3GPP NR bands. Although n257 has 2.5 GHz frequency offset from the upper edge of the passive band, as mentioned in [1], improving the achievable spurious emission levels is challenging and not clear how much frequency offset is necessary to meet the more stringent spurious emission between -42.8 dBW/200MHz and -59.5 dBW/200MHz under different conditions such as channel bandwidths and assumed TRP etc. 
Observation 1: Clarification is required if n257 terminals have certain restrictions such as A-MPR as well as available channel bandwidths etc. 
3. Study assumptions
n257 is expected to be used at least in Korea, US and Japan, while the exact available frequency ranges in the respective countries are different. Note that available maximum channel bandwidths would be also different accordingly. If some restrictions such as A-MPR are required, in principle, these restrictions such as NS signaling shall be applied to county to country basis. This is because the levels of each of the restrictions are different due to different frequency offsets from EESS and available channel bandwidths etc. as illustrated in Figure 3-1. 

Figure 3-1: Frequency offset from possibly available frequency ranges in each country in n257
Moreover, strictly speaking, the impact of the restrictions is different from operators to operators according to their spectrum holdings. That information is, however, not yet completely clear enough. To cover all the cases considering situation in each country and operators’ spectrum holdings would produce significantly large number of assumptions. Hence, at this moment, we consider the followings as tentative assumption for frequency offsets from EESS with the considerations of possible frequency allocations as illustrated in Figure 3-2. Note that case 2 can cover a US case and both case 2 and case 3 can cover a case when two equal size of spectrum are allocated to two operators in the 27.5-29.5 GHz band. 
It also should be noted that at this moment, we did not include the case where three equal size of spectrum are allocated to three operators in the 27.5-29.5 GHz band. The study for that case would not be necessary if the study result of the case 2 does not have any restrictions for up to 1 GHz channel bandwidth. If NOT, however, the assumption should be revisited.

Figure 3-2: Frequency offsets to be studied
With all the considerations above, we propose the following.
Proposal: Clarify if n257 terminals have certain restrictions such as A-MPR as well as available channel bandwidths etc. to satisfy unwanted emission requirement between -42.8 dBW/200 MHz and -59.5 dBW/200MHz into the 23.6-24 GHz band under the following conditions.
· Case 1: Frequency offset is 2.5 GHz. Channel bandwidth is 400 MHz and 1 GHz.
· Case 2: Frequency offset is 3.5 GHz. Channel bandwidth is 400, 600, 800, 850 MHz and 1 GHz
· Case 3: Frequency offset is 4.5 GHz. Channel bandwidth is 400, 600, 800 MHz and 1 GHz
· If even 400 MHz channel bandwidth needs some restriction, down to which channel bandwidth requires some restrictions needs to be clarified.
· The assumptions should be revisited based on discussion and initial study results.
3. Conclusion
This contribution discussed necessity of feasibility study for the EESS protection in the 23.6-24 GHz band from n257 and their study assumptions.
Observation 1: Clarification is required if n257 terminals have certain restrictions such as A-MPR as well as available channel bandwidths etc. 

Proposal: Clarify if n257 terminals have certain restrictions such as A-MPR as well as available channel bandwidths etc. to satisfy unwated emission requirement between -42.8 dBW/200 MHz and -59.5 dBW/200MHz into the 23.6-24 GHz band under the following conditions.
· Case 1: Frequency offset is 2.5 GHz. Channel bandwidth is 400 MHz and 1 GHz.
· Case 2: Frequency offset is 3.5 GHz. Channel bandwidth is 400, 600, 800, 850 MHz and 1 GHz
· Case 3: Frequency offset is 4.5 GHz. Channel bandwidth is 400, 600, 800 MHz and 1 GHz
· If even 400 MHz channel bandwidth needs some restriction, down to which channel bandwidth requires some restrictions needs to be clarified.
· The assumptions for channel bandwidths can be changed based on discussion.
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