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1 Introduction
New RF requirement of TRX switching time was discussed in [1] and [2] in RAN4 #84 meeting. Since this is the first time to propose this new RF requirement for NR, more discussion is needed and no agreement was reached. This contribution gives more background and discussions on this issue.
2 Discussion

As discussed in [3] [4] for TDD timing budget, the GP including UL to DL and DL to UL switching time is calculated as below two formulas [4]:
GP ≥ 2*Tsync + 2*Tcell +TUE,OFF-ON+TBS,OFF-ON                                      (1)
GP ≥ 2*Tsync + TBS-BS + TBS,ON-OFF +TBS,OFF-ON                                     (2)
In these two formulas, the dominant factor to determine GP length is the interference between two base stations. An experimental distance to avoid BS to BS interference in TDD network in LTE is 10km [4]. To guarantee this distance, for 60kHz SCS, 4 symbols GP is needed as in Table 1.
Table 1 BS to BS distance without interference based on formula (2)
	Frequency range
	Sub 6GHz

	Numerology (kHz)
	15
	30
	60

	GP (symbol)
	1
	2
	4

	GP (us)
	71.4
	71.4
	71.6

	Sync error (us)
	3
	3
	3

	BS ON-OFF (us)
	10
	10
	10

	BS OFF-ON (us)
	10
	10
	10

	UE ON-OFF (us)
	10
	10
	10

	UE OFF-ON (us)
	10
	10
	10

	Tbs-bs (us)
	45.4
	45.4
	45.6

	Two BSs distance (m)
	13620
	13620
	13680

	Periodicity of TDD (ms)
	2
	1
	0.5

	GP overhead (%)
	3.57
	7.14
	14.32


However in [2], the GP is calculated regardless of the BS to BS interference and the BS synchronization error and the TRX switching is derived assuming GP is only 1 symbol for 60kHz and 120kHz. These assumptions and calculations obviously cannot be used for traditional TDD network. TDD network needs to consider the BS to BS interference very carefully. This kind of calculation may be used for self-contained frame structure because large than 1 symbol may bring big inefficiency for the feature and make it very useless. However, this also means self-contained can only be used in the network in which there is no BS to BS interference for short UL/DL switching time. There has not ever been any related study in RAN4 that in which kind of network there is no BS to BS interference or the interference can be overlooked. Maybe lower power and beamforming can help to solve the interference issue but no conclusion has been ever made before.
Observation 1: The GP including UL to DL and DL to UL switching time shall consider BS to BS interference and BS synchronization error.

Observation 2: For self-contained which pursuits high UL/DL switching efficiency, in [2] it assumes there is no BS to BS interference and only 1 symbol GP for 60kHz and 120kHz is allowed.
· BS synchronization error is not considered;

· Different cells can configure different DL/UL symbols for mixed slot.
Observation 3: There has not ever been any related study in RAN4 that in which kind of network there is no BS to BS interference or the interference can be overlooked.
Proposal 1: RAN4 should clarify that in which cases 1 symbol GP is feasible for the network.
3 Conclusion
This contribution discusses TRX switching issue and make following observations/proposals:

Observation 1: The GP including UL to DL and DL to UL switching time shall consider BS to BS interference and BS synchronization error.

Observation 2: For self-contained which pursuits high UL/DL switching efficiency, it assumes there is no BS to BS interference and only 1 symbol GP for 60kHz and 120kHz is allowed.
· BS synchronization error is not considered;

· Different cells can configure different DL/UL symbols for mixed slot.
Observation 3: There has not ever been any related study in RAN4 that in which kind of network there is no BS to BS interference or the interference can be overlooked.
Proposal 1: RAN4 should clarify that in which cases 1 symbol GP is feasible for a TDD network.
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