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1 Introduction
In RAN#67, study item on regulatory aspects for flexible duplex for E-UTRAN [1] has been approved. To facilitate some discussions, email discussions on TR skeleton and initial discussion on aspects related to regulation study have been performed. This contribution summarizes the email discussions. 
2 Summary of Email discussions
It was proposed to review TR skeleton, and discuss first a set of aspects which can be considered for each country/region regulation including such as TX power, modulation, node type, etc. There were some comments on the scope of this SI whether this type of discussion is in scope or out of scope. Overall, it was understood that discussion of aspects related to regulations are in scope.
Remaining question would be then whether this discussion can be performed independently from discussion on each region/country regulation or should be performed jointly with each region/country regulation. Rapporteur proposed to briefly discuss these aspects independently from each region/country regulation to have a common understanding on what you should investigate in each country/region regulation. Otherwise, it seems difficult to progress on each region/country regulation due to the lack of common understanding.  
Some aspects for regulation study mentioned during the discussion include the followings:
1. TX power levels: Low power level (such as 23dBm or 30dBm) which is assumed to be the same as to the power level restricted to a station (e.g., a mobile station) in a given UL spectrum is considered. 

2. Antenna height: Similar antenna height (such as 10meter) to a small cell eNB is considered if necessary. 

3. Device type: One device type is eNB (e.g., fixed station). Another device type is Relay node (e.g., mobile relay station). 

4. Modulation schemes: Both OFDMA and SC-FDMA can be considered if necessary.
5. Service type
6. Regulatory scenarios such as Secondary licensing, LSA (Licensed Shared Access)
Though it is clear that depending on the country/region, some aspects may not be applicable, many companies consider it is beneficial to have a common understanding of aspects for regulation study. As the intention of capturing these aspects is not to discuss any technical solution, and the intention is to allow efficient regulation study and have productive conclusions, it is still proposed by Rapporteur to have a Section in TR which captures a common set of aspects which can be considered in regulation study for each country/region. 
Further discussions on aspects are recommended to identify any missing aspects or remove any aspect or revise the description or criteria. 

In summary, the followings are the suggested proposals:
Proposals:

· A common set of aspects to consider for use cases of network transmission in UL spectrum is captured in TR 36.882
· This does not mean that all aspects should be considered for each country/region regulation. This list can be used as a guideline for regulation study.
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Annex 
Some inputs from companies
	Company
	Input

	Ericsson
	SI objective is neither to discuss scenarios (power level, antenna heights, devices) nor potential solutions (modulation schemes). Hence, section 4 can be deleted.

The structure of the regional/country sections very much assumes that DL transmissions would be allowed. I would expect that the outcome is much more mixed so we should have a more neutral structure.
I agree that “any aspects related to regulations” are in scope and should be listed as part of the per-region/country regulations in section 5. 

What is out-of-scope is a separate discussion, i.e., independent of spectrum regulations, on scenarios and technical solutions as part of the proposed section 4 and the proposed separate email thread. This was ruled out from the very beginning by the proponents, the chairman and the SID at RAN#67. 
I want to re-state that a separate technical discussion not related to regulations is out of the SID scope. This is not a technical study item or do you RAN plenary to discuss whether SC-FDMA or OFDM or something else is a valid modulation scheme for DL transmission in UL spectrum? Do you want RAN plenary to discuss whether 23dBm or 30dBm or something else is a possible Tx power? Besides the above, I am really wondering why we do not start discussing the regulations? When will someone contribute an assessment of the regulatory landscape? I have not seen a single email on this aspect.

	Huawei
	It is in the scope of the study to identify the possibilities/constraints under which network transmissions in uplink FDD spectrum may be allowed by some region/country, and when such possibility/constraint is identified it would naturally translate to certain deployment scenario, which may involve descriptions of allowed transmission power, antenna height, type of transmitting nodes, modulation scheme if relevant, etc. This does not require discussing solutions. So we think that some level of description of relevant scenarios matching the discussed regulations would need to be included in the TR, along with the relevant regulation aspects.

	DISH
	I agree that capturing existing regional/country-specific requirements/restrictions (e.g. allowed power level, node type, height restrictions, service type and etc.), as well as identifying potential use cases which could be allowed under the regulations, is within the scope of the SI.

	China Telecom
	The objective of this SI is “Identify and document potential regional/band-specific regulatory possibilities/constraints for the use cases of utilizing UL spectrum for transmission from the network to UEs, including aspects such as Tx power levels, modulation schemes, type of transmitting nodes, etc.”

In our understanding, according to the SID, the potential use cases and regulatory aspects including Tx power levels, modulation schemes, type of transmitting nodes would be studied and captured in the TR.
In our understanding, we cannot discuss regulatory possibilities/constraints without power level, node type and antenna height at least in some coutries/regions. The SID stated clearly that “Identify and document potential regional/band-specific regulatory possibilities/constraints for the use cases of utilizing UL spectrum for transmission from the network to UEs, including aspects such as Tx power levels, modulation schemes, type of transmitting nodes, etc.” So the potential use cases and regulatory aspects including Tx power levels, modulation schemes, type of transmitting nodes should be studied.

	LightSquared
	Is the regulatory aspect with respect to impact to adjacent bands included or not in this SI? Furthermore, I think in additional to referencing regulatory documents, this SID should also reference the regional table of frequency allocation
Not sure whether this study should be delving into spectrum valuation aspect. There are lot of different variables that drive the spectrum value and not just the scarcity. Also I would not say that FCC allows transmission by base station in the UL FCC channels but rather that it does not prohibit. Also, it does prohibit DL transmission in the unpaired portion of the AWS-3 spectrum (1695 – 1710 MHz). When it comes to looking into legal/regulatory aspects, we should consult with regulatory lawyers and also reference the table of allocations to make sure we are making accurate representations. 

	ALU
	Considering the scope of the SI, I am a bit uncertain what exactly you believe should be captured in Section 4. Please note that the only verbs in the SI objective are "identify" and "document", and the objects of these are the regulatory possibilities/constraints. This is entirely captured by your proposed section 5.

I therefore agree with the earlier recommendation that section 4 should be removed.

	Orange
	We do agree with Ericsson’s comments below. 

Answers from the different regulatory bodies to 3GPP LS sent during last meeting should be a good basis to start this regulatory discussion.

	LG Electronics
	We agree that we need to understand/summarize the list of bands, TX power, node type, and/or modulation, etc. where flexible duplex operation is allowed and understand/summarize the list of bands, TX power, node type, and/or modulation, etc. where flexible duplex operation may not be allowed. It is our understanding that this activity is to try to make a “check” list to identify “what” is potentially possible or prohibited by each regulation regarding flexible duplex operation where “what” is the use cases of utilizing UL spectrum for transmission from the network to UEs, including aspects such as Tx power levels, modulation schemes, type of transmitting nodes, etc. as stated in the SI objective. 

 

As mentioned by IAESI, a possible outcome of this SI is to say for example the followings:

Case #1: “What”: {low power(23dBm or lower), low antenna height, RN, SC-FDMA}  à “Check”:  Korea (Allowed), EU (Disallowed), US (Allowed in band A, etc.), China (Not clear) …

Case #2: “What”: {high power(37dBm or higher), high antenna height, eNB, OFDMA} à “Check” Korea (Disallowed), EU (Disallowed), US (Disallowed), China (Not clear) …

Note that this is just an example for the illustration purpose only. Actual cases/summaries after the study can be different from this example. 
 The purpose of another email thread is to have a common understanding on “what” part for the “check” part. The intention is not to discuss any technical solutions/scenarios. It is also noted that all identified combinations for “what” part may not be applied to all region/country regulations. In our view, understanding on “what” part is a pre-requisite of regulation study for “check” part. If we can agree that “what” part should be studied, there could be two approaches -- whether we study “what” part individually per region/country or discuss commonly without restricting to certain region/country. For that, we consider latter approach is needed so that each individual company may check each region/country regulation for the identified “what” part. Again we understand that some combinations/cases may not be applicable in some region/country regulations. This does not mean that we should study different “what” for each region/country in our view. 

	IAESI
	First, the SI scope says:

“Identify and document potential regional/band-specific regulatory possibilities/constraints for the use cases of utilizing UL spectrum for transmission from the network to UEs, including aspects such as Tx power levels, modulation schemes, type of transmitting nodes, etc. 
In my reading any aspects related to regulations are in scope. Tx power level is a general regulatory constraint. Some regulations impose a modulation scheme or some spectrum may be allocated to a specific technology. Also different rules for base stations and relays may be defined.

I think that our focus should be on section 5. I agree with the regional/country split.

For each region or country  I would start with the summary of the regulation (Table-like, with a number of lines covering the relevant FDD bands and three columns: explicitly allowed,  not forbidden, forbidden, comments.

If “Yes” is included in a row/column, a bibliographic reference should point to the relevant regulatory document or a note or sub-section should be inserted detailing the regulation.

Text related to the main regulatory technical conditions could be added, as the technical conditions are definitely part of the regulations (for example, FCC and Industry Canada define powers and antenna heights)..

Regulatory scenarios, as Secondary licensing, LSA (Licensed Shared Access), etc. should be mentioned, as an operator not interested in using the full UL channel may sub-license part of it for a longer or shorter period of time. Given the additional spectrum use by the Operator or by additional users the cellular market may be expanded into new verticals


