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Introduction
In RAN1#114bis, several contributions have been submitted with issues related to angle scaling for CDL channel in TR38.901 [1]. This contribution provides Samsung’s view on the relevant topics.

Discussion
In Clause 7.7.5.1 in TR38.901 [1], the translated and scaled ray angles can be obtained according to the following equation


1st issue is related to a range of the term “” for azimuth angle in above equation whether there is no restriction, or is within [-180,180]. However, our view is that it is already common understanding within the range of [-180,180], which is what we have in mind even from initial discussion stage of TR. Hence, we do not think such wrapping around function is needed. As seen in TR38.901, calculation for angle in azimuth and zenith should take into account wrapping. Due to that reason, we have the following note in Clause 7.7.5.1 as

Note: The azimuth angles may need to be wrapped around to be within [0, 360] degrees, while the zenith angles may need to be clipped to be within [0, 180] degrees.

If there is a still misunderstanding, we can simply have an additional note to clarify further on the range of the term “” for azimuth angle. However, instead of using “wrap” in the equation, it should be better to use same terminology in TR38.901 Clause 7.5 like “Assuming that “” is wrapped within [-180, 180], if , then  is set to {360 -  else if, , then  is set to {-360 - .

Proposal 1. No need to introduce wrapping around [-180,180] for the term “” for azimuth angle. 
Proposal 2. If proposal 1 is not enough, we may introduce a note as “Assuming that “” is wrapped within [-180, 180], if , then  is set to {360 -  else if, , then  is set to {-360 - .

2nd issue is related to scaling factor which is now conducted by linear operation, but this operation does not exactly result in the desired angular spread, i.e., . However, our understanding is that the intention of scaling factor by linear operation, which was an outcome during the discussion on channel model in TR, is not matching an exact desired angular spread. In addition, the difference between the outcome of current equation and the actual desired angular spread is large only when the large value of scaling factor is used which is not an usual case. This is why we introduce the followings,

The angular scaling is applied on the ray angles including offsets from the tabulated cluster angles. Typical angular spreads for different scenarios can be obtained from the system-level model.
Example scaling values are: 
-	AOD spread (ASD) for each CDL model: {5, 10, 15, 25} degrees. 
-	AOA spread (ASA) for each CDL model: {30, 45, 60} degrees. 
-	ZOA spread (ZSA) for each CDL model: {5, 10, 15} degrees.
-	ZOD spread (ZSD) for each CDL model: {1, 3, 5} degrees.
The angular scaling and translation can be applied to some or all of the azimuth and zenith angles of departure and arrival.

As we have seen above, the MIMO extension to CDL is to avoid to use fixed PMI and not to have exact scaling target. Thus, we believe current methodology does not keep exact expected angular spread after scaling and we can keep this methodology as we have done for ITU evaluation. However, if there is a strong necessity on changing such scaling operation, we may have several options such as prohibiting large value of scaling factor is enough or reopen this issue in Rel-19. . This issue can be considered together in potential Rel-19 channel model study (e.g., how much impact from current scaling factor, how often this large value of scaling factor occurs, etc).

Proposal 3. Since the current scaling operation is not designed to get exact expected scaling, keep the current scaling operation as is.
Proposal 4. If an update for scaling part is needed, we may add a note prohibiting large value of scaling factor, or reopen this issue in Rel-19 channel model study phase.


Conclusion
In this contribution, the following proposals are given: 

Proposal 1. No need to introduce wrapping around [-180,180] for the term “” for azimuth angle. 
Proposal 2. If proposal 1 is not enough, we may introduce a note as “Assuming that “” is wrapped within [-180, 180], if , then  is set to {360 -  else if, , then  is set to {-360 - .
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Proposal 4. If an update for scaling part is needed, we may add a note prohibiting large value of scaling factor, or reopen this issue in Rel-19 channel model study phase.
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