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Introduction
In RAN4 NR AH#1801, the WF on FR2 UEM was approved in [1] with the agreement on 
· Requirement will cover both contiguous and non-contiguous spectrum operation in Rel-15
· Multiband operation is for future study in FR2
· Definition of Total transmission BW covers contiguous multicarrier transmissions
· Target to conclude the FR2 UEM requirement in February
And all open issues are summarized as:
· Type of emission mask and out of band range boundary 
· Classification of masks and relation to Ptx
· Mask level
· Definition of non-contiguous spectrum operation 
In this contribution we further discuss on FR2 UEM mainly on first two open issues.  
Discussion
Regional regulation implication on RAN4 spec 
In legacy LTE BS spec, there are two categories of out of band emission requirements as Category A as maximum permitted emission level and Category B including EU regulation in option2 with more stringent emission limits than Category A limits. 
In context of OOB emission requirement of NR MMW, there is only US regulation published by FCC on the table which can refer as baseline. Other regions may also have their own regional or national regulation for MMW emission. However, according to ECC arrangement, it is expected that EU emission mandatory would be finalized in ECC around July 2018. Then ETSI work on EU Harmonized Standard can start based on approved publishment in ECC. And Japan regulation is anticipated to be launched around middle of 2018 as well. In Korea the regulation would be mainly relied on 3GPP outcome. In the other word, be the end of Rel-15 in June 2018, no other regional regulation can be available except US. 
Observation 1: No additional regional regulation would be formally announced before the end of Rel-15.
Based on observation 1, before finalization of EU and other regional regulation, the first priority for FR2 UEM in RAN4 study should be to resolve the open issues with current SEM requirement way as baseline category A out-of-band emission. After ETSI launch EU regional requirement, additional Category B out-of-band emission could be discussed separately at later stage. 3GPP should guarantee the Rel-15 BS RF core requirement completion on time, including fundamental requirement of out-of-band emission. 
Observation 2: the first priority in RAN4 is to complete the baseline category A out-of-band emission within Rel-15.
[bookmark: OLE_LINK2]Observation 3: category B out-of-band emission with potential stricter mask could be studied further when corresponding regional regulation is available. 

Classification of masks 
Regarding the classification of UEM mask of FR2 there are two options listed in [1] as:
Option 1: Consider to use BS classification instead of PTx for classification 
· Further consider relationship between mask and PTx
Option 2: Classify based on PTx (as now)
· Consider realistic PTx levels
· Introduce definition of PTx, based on declaration or measurements

[bookmark: OLE_LINK3]Option 1, which is FR2 BS class specific SEM, is what we agreed t before Sep AH. But it was changed to be defined according to power level in [4]. And the reason to replace BS class with PTX (power level) is that BS class would have dependence on power level of BS and power level and BS class would have similarity to define this requirement. Hence the specific SEM is agreed to be defined according to different power level and frequency range. 
However, according analysis presented in [2] the BS class is declared based on expected deployment scenario, which would more relate to EIRP level rather than TRP level from coverage perspective. Furthermore, according to discussion in San Diego meeting, even the definition of PTX itself is still with ambiguity. 
[bookmark: _GoBack]First of all, for BS type 1-O, the TRP level which can distinguish the BS class is defined by Prated,c,TRP which is per carrier manner. In addition, as for FR1 with multiple carrier operation, unwanted emission requirements apply for lower and higher edge transmitted carriers. Hence for FR1 MA BS the Pmax,x is defined for certain carrier for all BS type 1-C, 1-H and 1-O. The linkage of BS power class and UEM requirement is quite clear for FR1. However, regarding current proposal for FR2 to define PTX as total radiated power for all contiguous carriers, it deviates from the potential linkage with BS class even further. 
Observation 4: the proposed definition of PTX could not represent BS class. 

Secondly, the UEM requirement on condition of certain radiated power would bring in potential problem in real test case, since it is not clear that whether the radiated power is according to declaration or measurement. If it is according to measurement, taking into account the accuracy and TT, the improper mask may apply for BS with radiated power around breakout point defined in core requirement. At same time the FCC is now studying on the realistic test method to mitigate the test duration of TRP since TRP is even more time and cost consuming in MMW. One of the solutions under discussion is to obtain TRP level through EIRP measurement in which the TX antenna gain may need to be involved. There is not too much discussion on MMW conformance test perspective so far in RAN4. But if finally we follow simplified method to test TRP emission level through EIRP, the condition with PTX level may not facilitate the whole solution. 
Observation 5: definition with condition of certain PTX may bring in more issue in conformance test.

In addition, as pointed in [3] current breakout point of PTX =35dBm is not realistic considering current state of art in implementation. Considering reality of cost for commercialized MMW BS, CMOS can be recognized as the first and practical choice at current stage. However, it is not anticipated to be possible to conclude the realistic level within Feb meeting, which may delay the completion of such fundamental core requirement even further. 
Observation 6: it is difficult to achieve conclusion on realistic PTX level even the problem has already be raised

Taken into account above observation 4-6, we still recommend that the FR2 UEM requirement should be changed back to condition of BS class instead of ambiguous level of PTX. 
There is concern to define FR2 SEM with condition of BS class without TRP upper limit for BS classes. To some extent this would be kind of chicken-and-egg debate. Usually, there would be threshold power limit of BS class for small cell and the UEM would be derived based on the estimated power back-off. However, it is not the case in new area of MMW discussion. The first problem to define upper limit for MMW is no reference as in FR1. And it can be anticipated that in MMW BS design WA BS, MR BS and LA BS may share the similar TRXUA design with potential different TRX unite and antenna array size. However, according to the array gain assumption in REFSENS discussion, the antenna array size for WA BS is from 64 to 2048. And the size assumption for small cell is from 1 to 512. If focusing on antenna array size, at least from 64 to 512 is not quite clear which BS class would be without manufacturer declaration according to deployment scenario. That’s why it is difficult to decide one threshold of power level to distinguish the BS class which can be the easiest way to differentiate the BS class in legacy system. This problem exists for both TRP upper limit definition and decision of PTX condition in UEM. 
Considering current condition, the condition with BS class for UEM would be more appropriate way to go at current stage. The essential factor to decide BS class is still the deployment scenario rather than other aspects. And according to manufacture declaration, no confusion would be there on how to select the requirement. This also leaves room on implementation flexibility. If in the future the industry has more clear profile on difference among MA BS and small cell in MMW, corresponding requirement could be further improved at that stage. 
Proposal: revise FR2 SEM with BS class specific way rather than power level.
Conclusion
In this contribution we provide further discussion on SEM requirement for FR2 BS. It is still suggested that to define this requirement according to BS class rather than power level. 
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