3GPP TSG RAN WG1 #107-e			R1-2112114
e-Meeting, November 11th – 19th, 2021

Source:	NTT DOCOMO, INC.
Title:	Discussion on other aspects for RedCap
[bookmark: Source]Agenda Item:	8.6.1.2
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
At RAN1#106-e meeting, following agreements/working assumptions/conclusions related to duplex operation were made [1]:
	Agreement
For Case 1, the existing timeline in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum is reused for HD-FDD
Agreement
· 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.
Note (from Oct 15th GTW session): With this agreement, no need to confirm below Working Assumption from RAN1#104e
· 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
Conclusion:
· No consensus on defining a guard time in symbol units for HD-FDD Type A operation in Rel-17
Agreement
Revise the RAN1#104bis-e agreement for Case 3 as the following
· For Case 3, semi-statically configured DL reception vs. semi-statically configured UL transmission
· A HD-FDD UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception in the set of symbols of the slot
· A HD-FDD UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and cell specific higher layer parameters configuring reception in the set of symbols of the slot
· Cell-specifically configured DL reception refers to PDCCH in Type-0/0A/1/2 CSS set
· A HD-FDD UE does not expect to receive both cell specific higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception in the set of symbols of the slot
· FFS on cell-specifically configured DL reception vs. cell-specifically configured UL transmission
· FFS: whether or not there are conditions that need to be considered
Agreement
· For Type-A HD-FDD, no additional UE behaviour for UL/DL collision handling based on a priority indicator is specified as compared to the existing specification.
Agreement
· Whether or not to account for the Tx/Rx switching time before and after the set of SSB symbols can be further discussed under Case 9.
Agreement
· For Case 8 of valid RO overlapping with dynamically scheduled DL reception, leave it to UE implementation whether to receive the dynamically scheduled DL or transmit PRACH.
Agreement
· The same validation rules of MsgA PUSCH occasions and RO/Preamble-to-PRU mapping rules for FDD can be reused for HD-FDD.
Agreement 
· For HD-FDD, reuse the same principle as Rel-15/16 UE not capable of full-duplex communication
· 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
· (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



In the following sections, duplex operation for RedCap UEs and its specification impacts are discussed.


2. Duplex operation
In RAN1#104e meeting, following cases were agreed to be further studied for DL-UL collision handling for HD-FDD operation:
· Case 1: Dynamically scheduled DL reception vs. semi-statically configured UL transmission
· Case 2: Semi-statically configured DL reception vs. dynamically scheduled UL transmission
· 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
· Case 8: Dynamic or semi-static DL vs. valid RO
· Case 9: Collision due to direction switching

We think that the UE behaviour can be defined by reusing current spec for almost all cases as summarized in Table 1, which was agreed for some cases as stated in Section 1.

Table 1.  UE behaviour for DL-UL collision handling for HD-FDD operation
	Case#
	DL
	UL
	UE behavior

	1
	Scheduled DL
	Configured UL
	Agreed: Configured UL is (partially) cancelled if timeline is satisfied
(Same as TDD single cell case)

	2
	Configured DL
	Scheduled UL
	Agreed: Scheduled UL is transmitted
(Same as TDD single cell case)

	3
	Configured DL
	Configured UL
	Agreed: UE does not expect such configuration for
· UE dedicated DL vs UE dedicated UL
· Cell specific DL vs UE dedicated UL

	4
	Scheduled DL
	Scheduled UL
	Agreed: Error case (Same as TDD single cell case)

	5
	SSB
	Scheduled/configured UL
	SSB vs scheduled UL
· Down-select to only one of the options, i.e., not support both options with capability signalling 
· Option 1: Scheduled UL is transmitted
· Option 2: Scheduled UL is cancelled (Same as TDD single cell case)
Agreed: SSB vs configured UL (except for valid RO)
· Option 2: Configured UL is cancelled (Same as TDD single cell case)


	8
	Scheduled/configured DL
	Valid RO
	Agreed: Leave to UE implementation

	9
	Collision due to direction switching, i.e., during transition time
	Agreed: No Tx/Rx is expected (Same principle as UE not capable of full-duplex communication)
· Existing switching times are reused
· Working assumption: The “back-to-back” non-overlapping UL/DL without sufficient gap between RRC configured DL and UL may happen, i.e., are allowed for HD-FDD UEs.
· At least following cases should be allowed
· Cell specific DL vs Cell specific UL
· Cell specific DL vs UE dedicated UL
· UE dedicated DL vs Cell specific UL
· Leave to UE implementation to ensure that the switching time is satisfied



For Case 5, as specified in Clause 11.1 in TS38.213 for TDD single cell case as follows, scheduled/configured UL is cancelled.
	For operation on a single carrier in unpaired spectrum, for a set of symbols of a slot indicated to a UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon, for reception of SS/PBCH blocks, the UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot. The UE does not expect the set of symbols of the slot to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, when provided to the UE.


It was discussed in the last RAN1 meeting whether to reuse the same handling as TDD single cell case but no consensus was achieved [2].
	FL2 High Priority Proposal 5.1-1:
· For Case 5 of dynamically scheduled UL transmission vs. SSB, decision on one or both of the following options during GTW session:
· Option 1: Dynamically scheduled UL transmission is prioritized over SSB
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamically scheduled UL transmission


As summarized in [2], both options have some benefit to support it as follows. In our understanding, SSB measurement is one of the most important aspects among the listed ones. If SSB reception is constantly cancelled by dynamic UL scheduling, the measurement requirement would be violated. In that sense, we see that Option 2 is safer way to maintain SSB measurement as FD-FDD. However, considering the current situation that companies position haven’t changed for more than one RAN1 meetings, we are also fine to down-select to only one of the options. Support both options with capability signalling is not acceptable since it doesn’t help for the overlap handling between SSB and Msg3 PUSCH or PUCCH for Msg4/B HARQ-ACK (i.e., before the UE capability report).
	Option 1: dynamically scheduled UL transmission is prioritized over SSB
Justifications/benefits/advantages:
· gNB can transmit and receive simultaneously on paired spectrum
· More flexibility and consistent with principle of dynamic scheduling
· Same handling as Case 2 by treating SSB as semi-static DL reception
Drawbacks/concerns/impacts:
· Significant impact on UE implementation for SSB measurement
· UE may not be able to monitor the overlapped SSB and RAN4 RRM timeline may be violated
· Rules for determining the available slots for Rel-17 PUSCH repetition will be different for CG- and DG-PUSCH for HD-FDD making the UE behaviour unnecessarily complicated

Option 2: SSB is prioritized over dynamically scheduled UL transmission
Justifications/benefits/advantages:
· A unified solution for dynamic and semi-static UL transmission
· Same UE implementation for SSB measurement
· Optimization for UL throughput and/or latency is not in scope of this WID
· gNB has the full control on the timing of dynamically scheduled UL channel/signal to avoid collision
Drawbacks/concerns/impacts:
· Increased scheduling complexity for FDD gNB
· Lack of flexibility and resource utilization is sacrificed



For Case 9, it was agreed as working assumption that the “back-to-back” non-overlapping UL/DL without sufficient gap between RRC configured DL and UL may happen, i.e., are allowed for HD-FDD UEs, but it is still FFS which RRC configured DL/UL are allowed. Unlike TDD, it is quite restrictive for gNB to assume it as error case considering the coexistence with FD-FDD UEs especially for cell-specific back-to-back UL and/or DL. In that sense, we think at least following cases should be allowed:
· Cell specific DL vs Cell specific UL
· Cell specific DL vs UE dedicated UL
· UE dedicated DL vs Cell specific UL
It is also FFS whether to specify a clear UE behavior, or leave it to UE implementation to ensure that the switching time is satisfied. We don’t think clear UE behavior, similar to the case of non-overlapping UL/DL with sufficient gap, is necessary but it can be left to UE implementation so that specification impact is minimized.

Proposal 1: 
· Support UE behaviour for DL-UL collision handling for HD-FDD operation in Table 1

3. Conclusion
In this contribution, we discussed duplex operation for RedCap UEs and its specification impacts. Based on the discussion, we made following proposal.
Proposal 1: 
· Support UE behaviour for DL-UL collision handling for HD-FDD operation in Table 1
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