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1 Introduction
[bookmark: _GoBack]In the last meeting the WF on repeater class was once again discussed and the agreements in the previous meetings WF (R4-2108082) were elaborated upon. A number of agreements were made in the GTW and captured in the email discussion document (R4-2115780).
Issue 2-1: Repeater class characterization
Agreement: Option 2, the detailed definition from BS specification can be considered as starting points.
Where option 2 was:
Deployment scenario is used to differentiate repeater classes
Issue 2-2: Classes for FR1 DL
Agreement: Introduce WA, MR and LA classes. Further checking the need of home class during requirements introduction phase.
Issue 2-3: Classes for FR2 DL
Agreement: Option 1 as baseline pending on further checking whether there is difference among classes from RF requirements aspect.
Where option 1 was:
Option 1: Introduce WA, MR and LA
Issue 2-4: Classes for FR1 UL
Agreement: Introduce two classes, one with power limitation and another one without power limitation. 
For the class with power limitation: the exact power limitation can be further discussed 
· Option 1: With fixed values 
· Option 2: With maximum value over the supported classes as per band basis
· Other options not precluded 
Issue 2-5: Classes for FR2 UL
Agreement: Introduce two classes, one with power limitation and another one without power limitation. These can be checked whether there are difference among classes from requirement aspect. 
Further discuss the power limitation value for the class with power limitation:
· Option 1: EIRP and TRP specified for PC1 in UE specification 101-2.
Other options not excluded

2 Discussion
2.1 Conducted and radiated reference points
Whilst not directly related to class the repeater reference point’s diagrams help define the expected architecture of the black box, for example for BS type 1-H we have:



In this case we have a single Radiated interface boundary (RIB) and a single transceiver array boundary, the transmission signals are generated in the BS and the receiver signals are terminated in the BS. The repeater however is somewhat different as it has an RF input and RF output in both directions, for example:
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Note the internal structure of the repeater may not be necessary in the diagram as it should perhaps be a black box, however some indication of direction may be useful. This can be further discussed.
We have a couple of agreements which we need to apply to these diagrams:
· Its agreed to use Uplink and Downlink in the specification for each link.
· UE side (DL transmission) and BS side (UL transmission) can have different classes
As yet it is not clear that the receiver side parts of each link have different requirements based on their class, or if each link (UL and DL) can be categorised by their transmission part alone.
Requirements could be made clear by indicating which of the connectors or RIB’s they apply to as such each would need a distinctive name for example:
UE RIB:	UE side radiated interface boundary (DL output and UL input)
BS RIB:	BS side radio interface boundary (UL output and DL input)

2.1 Class characterisation / definitions FR1 DL
It has been agreed that the class definitions should be based on the deployment scenarios, for the DL transmission it has been discussed at length that his will be similar to the BS and in fact it has been agreed to use the 3 BS classes WA, MR and LA for the class names.
The scenarios are in the current BS definitions (from 38.104):
For BS type 1-C and 1-H, BS classes are defined as indicated below:
-	Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equal to 70 dB.
-	Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equals to 53 dB.
-	Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum coupling loss equal to 45 dB.
These definitions include 2 bits of information, the scenarios and the MCL between the BS and the UE. Here the agreement made is perhaps a little difficult to evaluate as option 3 on the subject was:
Option 3: Similar to BS power classes (based on MCL)
So we have agree to use BS as starting point but clearly also rejected option 3 which suggests using the BS definitions with MCL?
Of course the “requirement derived from macro/micro/pico cell scenarios” include assumptions about BS to UE distance/MCL as well as a number of other assumptions, including:
· Building height
· BS antenna height wrt to building height
· UE height
· PL models
· UE indoor/outdoor distribution
· Building penetration loss
· Antenna gains
· And of course BS  to UE separation
The issue of what is included/excluded in the description included in the TS has been made a number of times specifically when new types of node are introduced. For AAS it was decided that OTA definitions would list distance rather than MCL as the antenna and hence its gain are part of the AAS BS (for non-AAS they are external and hence part of the link). For IAB it was decided for the IAB-DU to keep the same definitions as the BS but to remove the BS-UE distance for the IAB-MU definition as it was clearly not relevant, however the link to the scenarios clearly still links the class to all scenario input including the MCL/distance even if it is not explicitly mentioned.
Base do the agreement this leaves 2 options:
1) Include the MCL
For repeater type 1-C DL transmission classes are defined as indicated below:
-	Wide Area repeaters are characterised by requirements derived from Macro Cell scenarios with a repeater to UE minimum coupling loss equal to 70 dB.
-	Medium Range repeaters are characterised by requirements derived from Micro Cell scenarios with a repeater to UE minimum coupling loss equals to 53 dB.
-	Local Area repeaters are characterised by requirements derived from Pico Cell scenarios with a repeater to UE minimum coupling loss equal to 45 dB.
2)	Remove the MCL
For repeater type 1-C DL transmission classes are defined as indicated below:
-	Wide Area repeaters are characterised by requirements derived from Macro Cell scenarios.
-	Medium Range repeaters are characterised by requirements derived from Micro Cell scenarios.
-	Local Area repeaters are characterised by requirements derived from Pico Cell scenarios.
As the scenarios effectively include the relevant MCL then we don’t really loose anything from the definition except there is less information in the description. The same argument could be had for the BS or the AAS or the IAB-DU of course.
For the repeater DL transmission class it seems that if the repeater is deployed in the same scenarios as the equivalent BS then the distance between the repeater and the UE will be the same as that for the BS, as such it seems reasonable to keep this as part of the definitions to omit it would indicate that there is a difference in the deployment scenarios between BS and repeater which we believe there is not.
Observation: Class description with or without MCL is acceptable but we believe keeping the description like the BS is more useful.
2.2 Class characterisation / definitions FR2 DL
The method of defining the FR2 class characterisations is the same as FR1, as such the same approach should be adopted. 
For FR2 BS there are no power limitations on the base station output power. There are only 2 BS transmitter requirements which are effected by BS class for FR2 that’s frequency error and ACLR absolute level. ACLR is still a parameter being discussed for repeaters. However if there is no need for any variation in the requirements for the FR2 DL transmission then it’s not clear that any class distinctions are required.
However it was agreed in the last meeting to introduce WA, MR and LA as a baseline, even if the requirements are the same the deployment assumptions for the different classes remain and we are ok to keep the class description for FR2 DL.
For the BS the FR2 class descriptions are the same as for FR1 type 1-O. The OTA descriptions use minimum distance rather than MCL (as the antennas gain is included in the device not the channel), if MCL is used in the FR1 descriptions the BS min distance definition can be used for FR2. If no MCL is used for FR1 then using the same approach min distance should not be used for FR2 hence the same description can be used 
Proposal 1: If class definitions are required for FR2 then the BS descriptions can be used – with or without MCL/min distance as decided for FR1)
2.3 Class characterisation / definitions UL
It has been agreed to introduce 2 classes one with a power limitation and one without, the value of the power limit is still open.
There are clearly some similarities between the repeater in the UL (transmission) and the IAB-MT both of which have a link with the BS. The IAB-MT also has 2 classes one of which is power limited and one which is not as such it would seem prudent to use similar class descriptions. It is also the case that deployment scenarios whilst potentially different on the UE side and the BS side (e.g. either side of a wall) the repeater is none the less deployed in the same way as BS and as such the deployment scenarios will share many similarities. Once again this is a similar scenario to the IAB-MT.
It seems the IAB-MT class descriptions are appropriate, and can be modified for the repeater as follows:
For repeater type 1-C UL transmission and repeater type 2-O UL transmission classes are defined as indicated below:
-	Wide Area repeater for UL transmission are characterised by requirements derived from Macro Cell and/or Micro Cell scenarios.
-	Local Area repeater for UL transmission are characterised by requirements derived from Pico Cell and /or Micro Cell scenarios.

Proposal 2: For the UL the IAB-MT definitions are very general and do not include the MCL or min distance parameter. These can be used for the UL class definitions 
Summary
Following the agreements on the number of classes in the last meeting this paper has discussed the conducted and radiated interface points and suggested potential interface diagrams for the TS.
Class definitions have also been discussed and the following observations and proposals made:
Observation: Class description with or without MCL is acceptable but we believe keeping the description like the BS is more useful.
Proposal 1: If class definitions are required for FR2 then the BS descriptions can be used – with or without MCL/min distance as decided for FR1)

Proposal 2: For the UL the IAB-MT definitions are very general and do not include the MCL or min distance parameter. These can be used for the UL class definitions 
Note a TP with suggested text for the reference points section and class definitions section have been submitted separately.
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