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Introduction
Two options are provided in the WF[1] on how to handle the IAB EMC in RAN4#93. With more and more extensive discussion and consensus between companies, it is a quite good timing to consider how to better capture the IAB EMC core requirement as well as conformance part. The principle is to make the spec easy and clear as well as focus on its scope. With this, we provide some analysis and give the proposal in the end.
Discussion
During the discussion of RAN4#93 in RENO, options on how to handle the IAB EMC requirement has been captured in the WF[1] as following:
How to capture the IAB EMC has two options
option 1, to have a new TS of IAB EMC (ZTE, Huawei)
option 2, to capture the IAB EMC in BS EMC spec TS 38.113 (Ericsson)
Other options not precluded
To focus more on the completion of the IAB EMC core requirement, this topic was not raised in the RAN4#94-e meeting. However, considering the timeline of the IAB core requirement as well as the achievement of last meeting, we believe that this is now a good timing to consider more on the way forward on the handling of these requirements.
Currently the timeline of Rel-16 has been discussed during the RAN plenary and it is required to finish the IAB core requirement in June and the performance part in December. Based on the discussion and WF[2] in RAN4#94-e, currently the core requirement has been extensively discussed and it seems most of the companies’ opinions are quite converged. In this case, we believe the IAB EMC core requirement can be finished before June.
[bookmark: OLE_LINK1]Observation 1: The IAB EMC core requirement can be finished before June.
Based on the observation 1, we would like to find out a better method to capture these requirements as well as the performance part which aims to end at December 2020.
During the RAN4#94 email discussion, it is quite agreeable that the EMC requirement is defined per functional port and the whole equipment under test enclosure but not the DU or MT reference point. This is because the EMC requirement is testing the emission radiating outside of the base station and functional ports and the susceptibility of the base station under certain interruption. In this case, when the DU and MT function are implemented in one node, the enclosure containing both function or separate function must be figured for EMC requirement. This is not the same as the RF requirement as they are defined per function.
Consequently, the radiated emission requirement has some consensus in the WF[2] which is agreed in RAN4#94-e. It is captured as below:
We will not define 2 sets of EMC requirement for DU and MT, but to define requirements per enclosure and per port. 
For IAB EMC radiated emission requirement,  
1, DU and MT in different enclosure:
Radiated emission requirement for IAB with different enclosure, the requirements are the same and they are applied per enclosure.
2, DU and MT in one enclosure:
For TDM IAB-node with only one enclosure, reuse current radiated emission requirement of BS in TS 38.113.
For FDM and SDM IAB-node with only one enclosure, radiated emission should be tested in 3 cases based on declaration.
3 cases to be tested as:
DU TX and MT function turned off
DU function turned off and MT TX
Both DU and MT TX
FFS to requirement for each case or only to choose one case to test 
Further analysis is needed to avoid redundancy
Based on the above, we know the requirement needs to be separated for DU and MT with same or different enclosure. This is totally different to current BS EMC core requirement. 
Observation 2: The IAB EMC core requirement will differ from same or different enclosure.
Considering putting all the IAB EMC core requirement within current TS 38.113 as option 2 listed in the WF, then the requirement needs a separate clause to capture the IAB requirement and also these requirement will be separate into same or different enclosure cases. These will make the spec redundant. Furthermore, from the enclosure perspective, a IAB node is totally different from a base station.
Observation 3: The IAB node is different from a base station considering EMC requirement in enclosure perspective. 
Besides the core requirement difference, there are also conformance issues for IAB EMC test considering the enclosure issue. It has been raised in the WF[2] as following:
Radiated Immunity requirement
Testability issue as one link or two links   [image: ]
Option 1: Test one link each time. This is easy to do so but not the real case of IAB.
Option 2: Test both links. 
Need to consider different requirements for BS and UE and corresponding links.
Other options not precluded
It is a little bit early to discuss the detail of this conformance issue, but it is needed to point out that different from current BS testing link establishment, the IAB test link needs further analysis.
Observation 4: IAB test link establishment is different from BS and needs further analysis.
Considering the above analysis and observation, we believe that a new TS for IAB EMC is needed. With the new TS, companies can focus on the specific core requirement and conformance issue on IAB. No work on clarification of the difference between IAB and BS is needed within one spec, which will make the spec more clear and concentrate on its own scope. 
There is some concern as many of the requirement will be the same as current BS requirement. If we look to the IAB RF requirement, currently agreed in the WF[3] that:
	RF Requirement
	IAB-DU

	 Transmit power
	Import from NR BS specs

	IAB output power
	Import from NRBS specs

	Output power dynamics
	Import from NR BS specs

	Transmit ON/OFF power
	Import from NR BS specs

	Transmit ON/OFF transition period 
	Import from NR BS specs

	Unwanted emissions/ACLR,OBW
	Import from NR BS specs

	Transmitter intermodulation
	Import from NR BS specs

	Transmitter spurious emission
	Import from NR BS specs

	Beam correspondence
	Not needed


It seems the IAB DU will reuse most of the BS requirement. However, this doesn’t prevent a new RF spec for IAB. Similarly, the IAB EMC also need a place for pure IAB requirement and conformance testing, even with some duplication of current BS requirement.
Observation 5: Even IAB DU reuse most of the BS requirement, still a new RF spec for IAB is reserved and similar principle should apply to IAB EMC.
With the above discussion, considering the different structure, test reference point as well as the communication link and there is still enough time for us, we think to better capture the IAB EMC core and conformance part, a new TS for IAB EMC is needed. 
The pros and cons are listed for the two options:
Table 1 Comparison with two options
	
	Pros
	Cons

	option 1, to have a new TS of IAB EMC 
	1, easy to find and clear to read
2, concentrate on the IAB scope.
3, Own spec structure from BS as different requirement reference point.
	Some of the requirement are similar to base station.

	option 2, to capture the IAB EMC in BS EMC spec TS 38.113 
	Maybe a combined spec is preferred by some of the companies.
	1, The BS spec will be expanded 
2, Clauses and words needed as IAB has complex enclosure compared to BS 


Considering the pros and cons above, we can see there are obvious pros for option 1 and the cons are less. Hence we have the proposal below:
Proposal 1: To have a new TS for IAB EMC.
A new TS skeleton is provided to save time. Similar with the procedure of current IAB RF specs, companies are encouraged to finish the TR first and agree the skeleton in April meeting. After that, the TS can be finished in May meeting. This procedure is the same when we finish the NR EMC spec TS 38.113 within 2 meetings of RAN4#84bis and RAN$#85 in 2017..
Conclusion
In this contribution, we give analysis of IAB EMC and the observations and proposals are:
Observation 1: The IAB EMC core requirement can be finished before June.
Observation 2: The IAB EMC core requirement will differ from same or different enclosure.
Observation 3: The IAB node is different from a base station considering EMC requirement in enclosure perspective. 
Observation 4: IAB test link establishment is different from BS and needs further analysis.
Observation 5: Even IAB DU reuse most of the BS requirement, still a new RF spec for IAB is reserved and similar principle should apply to IAB EMC.
Proposal 1: To have a new TS for IAB EMC.
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