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1. [bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK25]Introduction
[bookmark: OLE_LINK42][bookmark: OLE_LINK43]In the last meetings, some agreements are reached regarding the HD-FDD operations[1]. In this document, further analyses on the duplex operation of redcap UEs are discussed.
2. Discussions 
One remaining issue on half-duplex operation from the last meeting was the timing for the RX-TX switching for back-to-back UL/DL transmission.
	 Agreement 
· For HD-FDD, reuse the same principle as Rel-15/16 UE not capable of full-duplex communication
· [bookmark: OLE_LINK105][bookmark: OLE_LINK106]A HD-FDD UE is not expected to transmit in the uplink earlier than NRX-TX Tc after the end of the last received downlink symbol in the same cell
· A HD-FDD UE is not expected to receive in the downlink earlier than NTX-RX Tc after the end of the last transmitted uplink symbol in the same cell
· NRX-TX Tc and NTX-RX Tc are the same as the transition time for FR1 in Table 4.3.2-3, TS 38.211 for a UE not capable of full-duplex communication
· [bookmark: OLE_LINK101][bookmark: OLE_LINK102](Working Assumption) The “back-to-back” non-overlapping UL/DL without sufficient gap between RRC configured UL and DL may happen, i.e., are allowed for HD-FDD UEs.
· RRC configured DL/UL includes at least cell specific higher layer parameters configured DL/UL
· Discuss further whether to specify a clear UE behavior, or leave it to UE implementation to ensure that the switching time is satisfied
· Note: This does not mean a HD-FDD UE is required to support the back-to-back UL/DL switching without sufficient gap


[bookmark: OLE_LINK18][bookmark: OLE_LINK19]
For the handling of back-to-back transmission for different directions, there are different views on the behavior of half duplex UE. We believe that this is not a problem for UEs in unpaired spectrum cells, because the non-zero timing advance offset which equals to the maximum handover time NRX-TX Tc, can be used for directional handover from uplink to downlink, and the non-zero flexible symbols between U/D transmission will be reserved as the handover gap from downlink to uplink. However, for UEs in paired spectrum cells, the value of timing advance offset can be set to zero. If back-to-back transmission occurs, there is not enough interval for direction switching. Moreover, in this case, if the UE behavior is not clearly defined, it will introduce random behavior that may damage the network efficiency.
Proposal 1: Confirm the working assumption and support specifying a clear UE behavior for “back-to-back” transmission.
A solution for the issue is that an earlier DL reception or UL transmission is prioritized by puncturing or skipping the first few symbols of the later UL transmission or DL reception as illustrated in figure2. 
[bookmark: _GoBack][image: ]

a)  DL-to-UL transition                    b)  UL-to-DL transition
Figure1: “back-to-back” UL-DL transmission
Based on the conclusion in RAN1-104b, 𝑁TA = 0 shall be assumed for the collision of UL and DL collision in HD-FDD operation. But NTA_offset , another part of timing advance, should still be considered for its potential utilization as the switching gap. In table1, the different puncturing requirements are listed for different cells with specific NTA_offset.
Table 1  Puncturing or skipping symbols for different cases
	Scenarios
	
	Puncturing or skipping symbols

	
	UL is prioritized
	First symbol of later DL reception and last symbol of earlier DL reception

	
	DL is prioritized
	First symbol of later UL transmission and last symbol of earlier UL transmission

	
	UL is prioritized
	More last symbols of earlier DL reception

	
	DL is prioritized
	More first symbols of later UL transmission



According to the agreements in RAN1#106b-e, the HD-FDD switching timing will reuse existing switching times for UE not capable of full duplex, then the puncturing symbols can be defined based on the  and bandwidth SCS configured for a specific cell.
[bookmark: OLE_LINK109][bookmark: OLE_LINK110]Proposal 2: Support symbols puncturing to avoid contentions in “back-to-back” transmission 
3. Conclusion
In this contribution, we have the following observations and proposals:
Proposal 1: Confirm the working assumption and support specifying a clear UE behavior for “back-to-back” transmission.
Proposal 2: Support symbols puncturing to avoid contentions in “back-to-back” transmission 
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