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Introduction
In RAN4#98-bis-e, an LS [1] was received from RAN1 to ask RAN4 group to feedback on RAN1’s working assumption on reusing current switching time definition for UE not capable of full duplex in TS 38.211 for HD-FDD. 
In this contribution, we reviewed the background of the requirements for existing switching time, the scenario in RedCap, and provided a brief analysis for the applicability of the requirements for HD-FDD.
Discussion
Background of Current requirements
Current 38.211 have the following requirements:
A UE not capable of full-duplex communication is not expected to transmit in the uplink earlier than  after the end of the last received downlink symbol in the same cell where  is given by Table 4.3.2-3. 
A UE not capable of full-duplex communication is not expected to receive in the downlink earlier than  after the end of the last transmitted uplink symbol in the same cell where  is given by Table 4.3.2-3.
Table 4.3.2-3: Transition time  and 
	Transition time
	FR1
	FR2

	
	25600
	13792

	
	25600
	13792



These requirements are from RAN4, and the detailed background analysis can be found in [2][3]. The final outcome is an LS [4]. It should be noted that the whole analysis is based on TDD system, and the current RAN1 spec is solely for TDD system (including BS and UE). Some of the key part were also listed below:
As analysed in [2], TDD system needs Timing advance of UL symbols to cover BS/UE Tx<->Rx transition time and provide a time cushion to avoid various interference between BSs. In [3], details of the transition time were analysed, one of the most important timeline illustration at BS and UE side is the following figure which is excerpted below:
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Figure 2.1: Format 34 Symbol Timeline

The key restriction is that for the UL-> DL, that is Tx->Rx from UE side, TAoffset is needed as minimum Gap, to enable BS do Rx->Tx and UE do Tx->Rx transition, the final requirements are based on this part
For DL->UL transition, the same requirements were used based on UL->DL.

In addition, for the value of TA offset, the current 38.133 has the following definition:
[image: C:\Users\vivo\AppData\Roaming\vchat\ChatFiles\2021-03\df0546c3-23a3-4a80-8f0d-f862f3ab4f7e.png]
It should be noted that LTE FDD do not have TA offset since FDD system do not really need it since no Tx<->Rx transition is needed for both BS and UE. However, for NR, TA offset is applied for both FDD/TDD in case there is no co-existence issue. The number here is aligned.

HD-FDD in RedCap
In TR 38.875, there is the following definition for HD-FDD:
-    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.
It should be noted that for HD-FDD, the BS part is still full duplex and there is no Tx<->Rx transitions and therefore is no gap between thereof. 

Applicability Analysis
For a RedCap UE, type A HD-FDD could be no duplex filter and there would be Tx<->Rx interference in case of simultaneous Tx/Rx. So the interference scenario is similar to TDD, and there is a need for UE Tx<->Rx transition in case of UL->DL and DL->UL.
In addition, since the duplexer was changed to switch/lowpass filter, the architecture is also become quite similar to TDD case. There is separate LO for uplink and downlink for Type A. So, the transition time can also be regarded as similar to TDD. 

Observation 1: HD-FDD UE also needs Tx<->Rx transition time to avoid self-interference which is similar to TDD.
Observation 2: HD-FDD UE architecture would be similar to TDD and the actual transition time is also similar.

Based on those observations, here is the following proposal:
Proposal: Reuse current Transition time  and  for HD-TDD is technically reasonable. It is proposed to reply RAN1 based on this understanding.
Conclusion
In this paper, the LS is discussed and following observation and proposal is provided.
Observation 1: HD-FDD UE also needs Tx<->Rx transition time to avoid self-interference which is similar to TDD.
Observation 2: HD-FDD UE architecture would be similar to TDD and the actual transition time is also similar.
Proposal: Reuse current Transition time  and  for HD-TDD is technically reasonable. It is proposed to reply RAN1 based on this understanding.
A draft reply LS is attached.
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1. Overall Description:
RAN4 would like to thank RAN1 for the LS on minimum requirements for LS on Half-duplex FDD switching time for RedCap UE regarding the working assumption for RedCap UEs:
· 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.

RAN4 discussed the LS and came to the conclusion:
[bookmark: _GoBack]This working assumption is technically reasonable from RAN4’s perspective. 


2. Actions:
To RAN5:
ACTION: RAN4 respectfully asks RAN1 to take the above information into account.

3. Date of Next TSG WG RAN4 Meetings:
TSG-RAN WG4 Meeting #99-e                   19-27, May, 2021          E-meeting
TSG-RAN WG4 Meeting #100-e	23 - 27 Aug 2021         E-meeting
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Table 7.1.2-2: The Value of Ny, g

Frequency range and band of cell used for uplink
transmission

N1a oftset (UNit: Te)

FR1 FDD or TDD band with neither E-UTRA-NR nor
NB-lIoT-NR coexistence case

25600 (Note 1)

FR1 FDD band with E-UTRA-NR and/or NB-loT-NR
coexistence case

0 (Note 1)

FR1 TDD band with E-UTRA-NR and/or NB-loT-NR
coexistence case

39936 (Note 1)

FR2

13792

Note 1:  The UE identifies Ny, os; based on the information n-
TimingAdvanceOffset as specified in TS 38.331 [2]. If UE is not provided
with the information n-TimingAdvanceOffset, the default value of Npp oeeet

is set as 25600 for FR1 band. In case of multiple UL carriers in the same
TAG, UE expects that the same value of n-TimingAdvanceOffset is
provided for all the UL carriers according to clause 4.2 in TS 38.213 [3] and

the value 39936 of Ny, ozt Can also be provided for a FDD serving cell.

Note 2:  Void





