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1. Introduction
On beam switching speed requirement, WF [1] agrees way forward of simulation, core spec description and TP for BS TR.

This contribution mainly discusses signification to introduce even in core spec only and core spec description based on [1].
Note that TP for BS RF TR is proposed in companion contribution [2]
2. Discussion
2.1. Signification to introduce even in core spec only
Firstly, following was already agreed in [3]

· Testability doesn’t impact the decision whether this requirement is introduced in core spec or not.
Observation 1: As already agreed in R4-1709079, testability doesn’t impact the decision whether this requirement is introduced in core spec or not.
However, during offline discussion, a concern to introduce this requirement in core spec only without testing feasibility. Generally most of BS RAN4 requirements in core spec (TS XX.104/105) are required to be tested in conformance spec (TS XX.104/145-1/145-2), thus introducing in core spec only is not general. Off course, only extreme condition or worst case is required to be tested (all condition for test is not required).

On the other hand, in our understanding, “Case 2: introducing in core spec only” and “Case 3: not introducing at all” are completely different meaning. In both Case 2 and Case 3, there is no need to confirm the performance by testing. However, in Case 2, BS needs to satisfy the performance even without testing (only by design).

Observation 2: “introducing in core spec only” and “not introducing at all” are completely different meaning.
Table 1. Understanding of introducing core and/or conformance specs

	Case
	Exist in core spec
	Exist in conformance spec
	Meaning
	Note

	1
	YES
	YES
	BS needs to satisfy the performance.
And need to be confirmed by test.
	Most of BS RAN4 requirements

	2
	YES
	NO
	BS needs to satisfy the performance.
No need to be confirmed by test
	FR2 Spurious emission at above [TBD] GHz in [4]

	3
	NO
	NO
	BS doesn’t need to satisfy the performance.
No need to be confirmed by test
	


In addition, Case 2 is already agreed in NR on FR2 Spurious emission requirement. Upper frequency of spurious emission is agreed 2nd harmonic for core spec, but min(2nd  harmonic of the upper frequency edge of the DL operating band in GHz; [TBD GHz]) for conformance spec [4]. Namely, within the range [TBD GHz] to 2nd harmonic, there is a core requirement but no conformance requirement due to test feasibility.
Observation 3: As already agreed in R4-1709081, the case of “introducing in core spec only” will exist in RAN4 spec.
In order to avoid reader’s misunderstanding (especially not RAN4 delegates), it is necessary to clarify some note in spec (either in core spec or conformance spec) e.g., “Test feasibility of this requirement is not identified yet in RAN4 in Release 15. Therefore, this requirement exists only in core specification not in conformance specification, and conformance testing on this requirement is not required and would be impossible under typical OTA test environment.”
Proposal 1: In order to avoid misunderstanding, following aspects are necessary to note in the spec.
· Test feasibility of this requirement is not identified yet in RAN4 Release 15.
· This requirement exists only in core specification not in conformance specification.

· Conformance testing of this requirement is not required and would be impossible under typical OTA test environment.

And followings are already agreed in [3] and [1].

· Taking into account NR OFDM symbol design, beam switching time of direction A to B shall be at least less than CP length
· Encouraged companies provide the simulation results of the relation between beam switching time (0 ~ CP length) and performance degradation (100% is assumed for no delay) based on below simulation assumption in RAN4#84bis in Dubrovnik [and RAN4#85 in Reno]. Based on the results, RAN4 will further clarify the required beam switching time smaller than CP length.
Observation 4: As already agreed in R4-1709079 and R4-1710073, beam switching time between two different directions shall be at least less than CP length. Actual required beam switching time will be clarified by simulation.
Based on above Observation 1 to 4 and Proposal 1, RAN4 should introduce Beam switching speed requirement in at least core specification, once core spec description is agreed.
Proposal 2: RAN4 should introduce Beam switching speed requirement in at least core specification, once core spec description is agreed.
2.2. Draft core spec text
In [1], draft core spec text is included for further discussion. Our proposed draft Text proposal for TS 38.104 is shown in Annex.
Proposal 3: Based on draft Text proposal shown in Annex, RAN4 should update core spec description and agree in RAN4#84bis meeting.
3. Conclusion

In this contribution, we discussed signification to introduce even in core spec only and core spec description. Following observations and proposals are obtained.

Observation 1: As already agreed in R4-1709079, testability doesn’t impact the decision whether this requirement is introduced in core spec or not.
Observation 2: “introducing in core spec only” and “not introducing at all” are completely different meaning.
Observation 3: As already agreed in R4-1709081, the case of “introducing in core spec only” will exist in RAN4 spec.
Proposal 1: In order to avoid misunderstanding, following aspects are necessary to note in the spec.
· Test feasibility of this requirement is not identified yet in RAN4 Release 15.
· This requirement exists only in core specification not in conformance specification.

· Conformance testing of this requirement is not required and would be impossible under typical OTA test environment.

Observation 4: As already agreed in R4-1709079 and R4-1710073, beam switching time between two different directions shall be at least less than CP length. Actual required beam switching time will be clarified by simulation.
Proposal 2: RAN4 should introduce Beam switching speed requirement in at least core specification, once core spec description is agreed.
Proposal 3: Based on draft Text proposal shown in Annex, RAN4 should update core spec description and agree in RAN4#84bis meeting.
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Annex

9.9
OTA Beam switching time
The beam switching time is the time period during which the beam peak direction is changing from the direction A to the direction B or vice versa. The beam switching speed is illustrated in Figure 9.9-X. The beam switching envelope is the amplitude error function, where the amplitude error function is defined as the difference between the amplitude envelope of a perfectly modulated signal and the actual power envelope at the direction A and B. Where the direction A and direction B should be within declared [EIRP accuracy directions set]. Only one beam is assumed ON at a time.
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Figure 9.9-X Illustration of the relations of EIRP levels at direction A and B.

9.9.1
Minimum requirements
The beam switching time shall be shorter than the values listed in Table 9.9.1-1.

Table 9.9.1-1 Minimum requirements for the beam switching time
	Transition
	Beam switching time [ns]

	Direction A to B
	XX


	Direction B to A
	XX


where beam switching time is given by tend – tstart. tstart is the time when the beam switching envelope at direction A is >= Envelope@A – [3]dB, and tend is the time when the beam switching envelope at direction B is >= Envelope@B - [3].
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�The value is decided based on the simulation results.
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