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1 Introduction
RAN4 received the RAN1 LS [1] on the Type A HDD-FDD RedCap UE switching time and ask to confirm below: 
· For HD-FDD switching time, reuse existing switching times for UE not capable of full duplex in TS 38.211, Table 4.3.2-3.
In this paper, the questions in by RAN1 is discussed and proposal of LS is followed.
2 Discussion
In TR 38.875, HD-FDD operation types A and B are defined as below (chapter 7.4.2):
-
For Type A HD-FDD, a high proportion of the cost saving occurs because the duplexer can be replaced with a switch and a lowpass filter.
-
For Type B HD-FDD, uplink and downlink can share one local oscillator, therefore, some additional saving on RF transceiver can be obtained.

A Type A HD-FDD device has additional cost compared with Type B since it employs separate local oscillators for uplink and downlink. For FDD band operation this means additional RF frequency tuning may be applied for the Type B device when switching from Tx to Rx or vice versa. A Type A HD-FDD RedCap UE can be expected to have the same clock solution as the legacy FDD UE, so no RF frequency tuning needed when switching between Tx to Rx.
Observation#1: No frequency tuning is required for Type A HD-FDD RedCap UE when switching between Tx and Rx. 

As there is no frequency tuning time for Type A HD-FDD device when switching between Tx and Rx, the factors to consider are the transmitter ON/OFF time and receiver ON/OFF time. The Tx-to-Rx turn-around time for a Type A HD-FDD device should not be more than the Tx-to-Rx turn-around time of an NR TDD device. The NR Tx ON/OFF time mask specified for an NR UE should apply to RedCap devices in general because RedCap devices should be able to coexist with ordinary NR UEs. The Tx ON-OFF transient time is 10us in TS 38.101-1 and in Table 4.3.2-3, the Tx-Rx and Rx-Tx transition time in Table 4.3.2-3 is 13 us for FR1. In this sense, we think it is reasonable to assume the Tx-Rx and Rx-Tx are the same as for an NR device not capable of full-duplex communication. Since FDD bands are only for FR1, in the Table 4.3.2-3, only FR1 transition times apply for Type A HD-FDD device.
Observation#2: FR1 transition time in Table 4.3.2-3 in TS 38.211 applies to Type A HD-FDD device Tx-Rx turn around transition time.
Table 4.3.2-3: Transition time [image: image2.png]


 and [image: image4.png]



	Transition time
	FR1
	FR2

	[image: image5.png]Nty Ry




	25600
	13792

	[image: image6.png]Ny T




	25600
	13792


Proposed response to RAN1 LS:

RAN4 thanks RAN1 for the LS on the Type A HD-FDD RedCap UE switching time assumption and confirm that 

· For HD-FDD switching time, reuse existing switching times for FR1 for UE not capable of full duplex in TS 38.211, Table 4.3.2-3.
3 Conclusions

In this paper, the Type A HD-FDD switching time is discussed with below observations and the reply LS is proposed in Appendix.
Observation#1: No frequency tuning is required for Type A HD-FDD RedCap UE when switching between Tx and Rx. 

Observation#2: FR1 transition time in Table 4.3.2-3 in TS 38.211 applies to Type A HD-FDD device Tx-Rx turn around transition time.
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