[bookmark: _Hlk37418177]3GPP TSG RAN WG1 #104b	R1-2103652
e-Meeting, April 12th – April 24th, 2020

Agenda item:		8.6.1.3
Source:	Nordic Semiconductor ASA
Title:					On aspects related to duplex operation  
Document for:		Discussion and Decision
Introduction
In RAN1#104-e, it was agreed that R15 switching times from Table 4.3.2-3 (below), used for TDD, apply also to HD-FDD type A (two PLLs).
[image: ]
Furthermore, two more agreements related to duplex operation have been agreed

	Agreements:
· (Working assumption) 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.
· FFS: whether to define the guard times in symbol units
· FFS: the switching positions
· Sending an LS to RAN4 to inform the above working assumption, and to ask for feedback if any 
· The LS will not include the two FFS bullets
 
Draft LS in R1-2102094 is approved. Final LS to be uploaded/updated depending on whether or not there are additional agreements for RedCap related to RAN4. Final LS in R1-2102146


Agreements:
· For HD-FDD operation for RedCap UEs, consider at least the following DL/UL collision cases collisions may be addressed or alleviated with proper scheduling. The following cases of potential collisions can be further studied to see if any change to the current specs is necessary:
· Case 1: Dynamically scheduled DL reception vs. semi-statically configured UL transmission
· e.g., dynamic PDSCH or CSI-RS collides with configured SRS, PUCCH, or CG PUSCH, or RO
· Case 2: Semi-statically configured DL reception vs. dynamically scheduled UL transmission
· e.g., PDCCH or SPS PDSCH collides with dynamic PUSCH or PUCCH
· Case 3: Semi-statically configured DL reception vs. semi-statically configured UL transmission  
· Case 4: Dynamically scheduled DL reception vs. dynamic scheduled UL transmission
· Case 5: Configured SSB vs. dynamically scheduled or configured UL transmission
· e.g., PUSCH, PUCCH, PRACH, SRS
· Case 6: Monitoring for UL cancellation indication (if supported) while transmitting in UL
· Case 7: Collision due to BWP switching (if supported)
· Case 8: Dynamic or semi-static DL vs. valid RO
· Case 9: Collision due to direction switching




Guard times and switching positions
The two FFS remained open 
· FFS: whether to define the guard times in symbol units
· FFS: the switching positions

In our opinion, switching should not be limited to slot boundaries, this would clearly reduce flexibility of the NR system, which unlike LTE supports sub-slot allocations. Furthermore, NR does not round Transitions times to symbols either, as can be seen from below excerpt. If rounding to symbols is supported, it should take into account also timing advance. That was the case with LTE HD-FDD TYPE-B UE, where one slot of switching time included both timing advance and the guard interval. If NR design would need to always accommodate for the largest possible TA across all scenarios, smaller cell deployments would be unnecessary penalized. Therefore, we propose that NR TDD mechanism is reused for RedCap HD-FDD UE, i.e. gNB scheduling takes into account UE’s guard interval and timing-advance.  

	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 Rx-Tx 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 Tx-Rx is given by Table 4.3.2-3.



Observation-1: Handling of transition times for HD-FDD UE follows R16 NR specification, where behavior of a “UE not capable of full-duplex communication” covers also HD-FDD UE.
· i.e. gNB scheduler is responsible for creating sufficient gap to cover TA and transition time
HD-FDD collisions
NR directional collisions of unpaired spectrum are summarized in Table 1 from [1]. 
Table 1 NR TDD directional collisions
	 
	PDCCH monitoring
	Semi-persistent or periodic DL reception
	Semi-persistent or periodic UL transmission
	Dynamically scheduled DL reception
	Dynamically scheduled UL transmission

	DL by tdd-UL-DL-configuration (irrespective of dynamic SFI)
	Performed.
	Performed.
	Not performed.
	Performed.
	Not expected.

	UL by tdd-UL-DL-configuration (irrespective of dynamic SFI)
	Not performed.
	Not performed.
	Performed.
	Not expected.
	Performed.

	Flexible by tdd-UL-DL-configuration
(dynamic SFI is not configured or dynamic SFI indicates 255)
	Performed, unless overridden by dynamically scheduled UL transmission
	Performed, unless overridden by dynamically scheduled UL transmission
	Performed, unless cancelled by dynamically scheduled DL reception
	Performed.
	Performed.

	Flexible by tdd-UL-DL-configuration
(dynamic SFI is configured but not detected)
	Performed, unless overridden by dynamically scheduled UL transmission
	Not performed.
	Not performed.
	Performed.
	Performed.

	DL by dynamic SFI
	Performed.
	Performed.
	Not performed.
	Performed.
	Not expected.

	UL by dynamic SFI
	Not performed.
	Not performed.
	Performed.
	Not expected.
	Performed.

	Flexible by dynamic SFI
	Not performed.
	Not performed.
	Not performed.
	Performed.
	Performed.

	ssb-PositionsInBurst
	-
	-
	Not performed.
	-
	Not performed.

	Valid PRACH occasions and gaps
	Not receiving PDCCH for Type-1 CSS set.
	Not performed.
	-
	Not performed.
	-


When discussing HD-FDD collision handling, the first question to answer is whether there is a benefit from applying semi-static TDD configuration. The TDD configuration main function is to protect UEs/gNBs transmitting/receiving UL when other UEs/gNBs are receiving/transmitting DL in the same or adjacent channels. Therefore, semi-static TDD configuration is tight to unpaired spectrum. No such protection for HD-FDD is needed, because spectrum is paired. However, to handle collision handling between UL and DL from single UE point of view, we propose that all the symbols should be assumed to be semi-static flexible.
Other than that, we think that sub-clause 11.1 (mandatory) and 11.1.1 (optional) applicable to single carrier collision handling should be applicable to HF-FDD UE as well. Any specification changes to 11.1 (mandatory) and 11.1.1 (optional) should be justified by a significant benefit towards HD-FDD UE.
Proposal-1: Semi-static TDD configuration is not applicable to HD-FDD UE 
Proposal-2: HD-FDD UE assumes all the logical symbols (not taking into account TA) are semi-static flexible.
· Otherwise, sub-clause 11.1 and 11.1.1 of TS 38.213 applies to HD-FDD UE
Default MCS table and CQI table
In RAN1#104, it was agreed that no new MCS or CQI table will be introduced. In NR R16 there are three MCS tables 
· Table 1: Regular with max 64QAM
· Table 2: Regular with max 256QAM
· Table 3: Low SE with max 64QAM
Similarly, there are three CQI tables in R16 specification
· Table 1: Max 64QAM UE reporting 10% BLER
· Table 2: Regular with max 256QAM 0.0001% BLER
· Table 3: Low SE with max 64QAM 10% BLER
We believe that it would be beneficial for RedCap UE to follow MCS and CQI Table 3, because RedCap IoT device (unlike MBB device) may be small form with reduced coverage. However, for RedCap UE, BLER target for reporting would be 10% with Table 3 for CQI reporting. Tables 1 can be optionally supported by RedCap UE. gNB identifies RedCap UE based on RedCap-specific ROs.
Proposa-3: RedCap default MCS and CQI table is Table 3, UE may optionally support Table 1 for higher throughputs.
· RedCap UE target BLER is always 10%
Conclusions 
[bookmark: _Hlk68632608]Observation-1: Handling of transition times for HD-FDD UE follows R16 NR specification, where behavior of a “UE not capable of full-duplex communication” covers also HD-FDD UE.
· i.e. gNB scheduler is responsible for creating sufficient gap to cover TA and transition time
Proposal-1: Semi-static TDD configuration is not applicable to HD-FDD UE 
Proposal-2: HD-FDD UE assumes all the logical symbols (not taking into account TA) are semi-static flexible.
· Otherwise, sub-clause 11.1 and 11.1.1 of TS 38.213 applies to HD-FDD UE

Proposa-3: RedCap default MCS and CQI table is Table 3, UE may optionally support Table 1 for higher throughputs.
· RedCap UE target BLER is always 10%
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Table 4.3.2-3: Transition time Ny,.1, and Ny py

Transition time FR1 FR2
NTyRx 25600 13792
Nry-Tx 25600 13792






3GPP TSG RAN WG1 #10


4b


 


R1


-


210365


2


 


e


-


Meeting, 


April


 


12


th 


–


 


April


 


24


th


, 2020


 


 


Agenda item:


 


 


8


.


6


.


1


.3


 


Source:


 


Nordic Semiconductor ASA


 


Title:


 


 


 


 


 


On a


spects related to duplex operation


 


 


 


Document for:


 


 


Discussion and Decision


 


1


 


Introduction


 


In 


RAN


1#104


-


e


,


 


it was agreed that 


R15 switching time


s from Table 4.3.2


-


3 (below)


, 


used for TDD


,


 


appl


y


 


also to 


HD


-


FDD type A


 


(two PLLs).


 


 


Furthermore, t


wo more agreements related to duplex operation have been agreed


 


 


Agreements


:


 


·


 


(


Working assumption


) 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.


 


o


 


FFS: whether to define the guard times in symbol units


 


o


 


FFS: the switching positions


 


·


 


Sending an LS to RAN4 to inform the above working assumption, and to ask for feedback if any 


 


o


 


The LS will not include the two FFS bullets


 


 


 


Draft LS in 


R1


-


2102094


 


is 


approved


. Final LS to be uploaded/updated depending on whether or not there are 


additional a


greements for RedCap related to RAN4. Final LS 


in 


R1


-


2102146


 


 


 


Agreements:


 


·


 


For HD


-


FDD operation for 


RedCap UEs,


 


consider at least the following DL/UL collision cases 


collisions may 


be addressed or alleviated with proper scheduling. The following cases of potential collisions can be further 


studied to see if any change to the current specs is 


necessary:


 


o


 


Case 1: Dynamically scheduled DL reception vs. semi


-


statically configured UL transmission


 


§


 


e.g., dynamic PDSCH or CSI


-


RS collides with configured SRS, PUCCH, 


or 


CG PUSCH


, or RO


 


o


 


Case 2: Semi


-


statically configured DL reception vs. dynamically sched


uled UL transmission


 


§


 


e.g., PDCCH or SPS PDSCH collides with dynamic PUSCH or PUCCH


 


o


 


Case 3: Semi


-


statically configured DL reception vs. semi


-


statically configured UL 


transmission


 


 


 


o


 


Case 4: Dynamically scheduled DL reception vs. dynamic scheduled UL transmis


sion


 


o


 


Case 5: Configured SSB vs. dynamically scheduled or configured UL transmission


 


§


 


e.g., PUSCH, PUCCH, PRACH, SRS


 


o


 


Case 6: Monitoring for UL cancellation indication (if supported) while transmitting in UL


 


o


 


Case 7: Collision due to BWP switching (if supporte


d)


 


o


 


Case 8: Dynamic or semi


-


static DL vs. 


valid 


RO


 


o


 


Case 9: Collision due to direction switching


 


 


 




3GPP TSG RAN WG1 #10 4b   R1 - 210365 2   e - Meeting,  April   12 th  –   April   24 th , 2020     Agenda item:     8 . 6 . 1 .3   Source:   Nordic Semiconductor ASA   Title:           On a spects related to duplex operation       Document for:     Discussion and Decision  

1

  Introduction   In  RAN 1#104 - e ,   it was agreed that  R15 switching time s from Table 4.3.2 - 3 (below) ,  used for TDD ,   appl y   also to  HD - FDD type A   (two PLLs).     Furthermore, t wo more agreements related to duplex operation have been agreed    

Agreements :      ( Working assumption ) 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.   o   FFS: whether to define the guard times in symbol units   o   FFS: the switching positions      Sending an LS to RAN4 to inform the above working assumption, and to ask for feedback if any    o   The LS will not include the two FFS bullets       Draft LS in  R1 - 2102094   is  approved . Final LS to be uploaded/updated depending on whether or not there are  additional a greements for RedCap related to RAN4. Final LS  in  R1 - 2102146       Agreements:      For HD - FDD operation for  RedCap UEs,   consider at least the following DL/UL collision cases  collisions may  be addressed or alleviated with proper scheduling. The following cases of potential collisions can be further  studied to see if any change to the current specs is  necessary:   o   Case 1: Dynamically scheduled DL reception vs. semi - statically configured UL transmission      e.g., dynamic PDSCH or CSI - RS collides with configured SRS, PUCCH,  or  CG PUSCH , or RO   o   Case 2: Semi - statically configured DL reception vs. dynamically sched uled UL transmission      e.g., PDCCH or SPS PDSCH collides with dynamic PUSCH or PUCCH   o   Case 3: Semi - statically configured DL reception vs. semi - statically configured UL  transmission       o   Case 4: Dynamically scheduled DL reception vs. dynamic scheduled UL transmis sion   o   Case 5: Configured SSB vs. dynamically scheduled or configured UL transmission      e.g., PUSCH, PUCCH, PRACH, SRS   o   Case 6: Monitoring for UL cancellation indication (if supported) while transmitting in UL   o   Case 7: Collision due to BWP switching (if supporte d)   o   Case 8: Dynamic or semi - static DL vs.  valid  RO   o   Case 9: Collision due to direction switching      

