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Introduction
In this contribution, we discuss the remaining issues of GC-PDCCH needed to stabilize the basic and essential NR functionalities within the scope of the drop approved during RAN#78.
Discussion
On missing 4 ms periodicity in semi-static UL/DL TDD configuration
According to the latest RRC, 4ms periodicity is missing in dl-UL-TransmissionPeriodicity. In other words, 4 slot TDD periodicity cannot be supported for 15 kHz SCS with tdd-UL-DL-ConfigurationCommon, while it can be supported for other SCSs (2/1/0.5 ms for 30/60/120 kHz respectively).
dl-UL-TransmissionPeriodicity       ENUMERATED {ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms5, ms10}                      OPTIONAL,
There are many benefits to have 4 ms dl-UL-TransmissionPeriodicity for NR.
1. Alignment with CSI-RS-Resource-Mobility Periodicity
0. In the last RAN1 meeting, 4 ms is explicitly added for CSI-RS: “Adopt the additional periodicity of 4ms for CSI-RS for L3 mobility.”
1. Alignment with the principle of adding 2^n periodicity values 
1. There were efforts in the past RAN1 meetings to add 2^n periodicity values to the periodicity ranges of every NR configuration (SRS, search space, etc.)
1. It would a bit odd if this 4 ms is not added for the fundamental semi-static UL/DL TDD configuration.
1. Support 4 slot TDD periodicity for 15 kHz SCS with tdd-UL-DL-ConfigurationCommon
2. As mentioned above, without 4 ms periodicity, this can only be done for 30/60/120 kHz SCS
2. 4 slot TDD patterns such as DDDU and DDSU are considered important configurations for NR deployments
1. Support 4ms + 1ms TDD pattern with 15 kHz SCS: D D D U (du)
3. There is a need for concatenating 4ms + 1ms (1ms mixed slot with DL symbols (e.g. PDCCH) and UL symbols) to have PUCCH in 1ms period to Ack the last DL slot in 4ms period considering N1 requirement, which could give better latency since otherwise the Ack should be next UL slot which comes 3-4ms later
3. Note that “D D D U (du)” could yield better latency performance than “D D D (du) U” since u (typically the last few UL symbols in a slot) can have HARQ-Ack for the last D, but U (typically full UL symbols) cannot have HARQ-Ack for neither d nor last D with capability #1 UE and UCI on PUSCH in U (i.e. N1=14 with UCI on PUSCH or N1=13+TA with UCI on PUCCH).
3. In general, if we want more frequent DL/UL switching points for better latency (which requires more UL resources), concatenation (X+Y) would be the only chance to add more DL/UL switching points with semi-static UL/DL configuration. And therefore, it is good to have 4ms periodicity so that we can use a concatenation option for possible future needs, compared to using it for an artificial concatenation (2ms + 2ms) to just get 4 ms periodicity. 

Given (1) the benefits of having 4 ms UL/DL transmission periodicity elaborated above, and (2) it is a simple fix to add a value to the range of a RRC parameter, we suggest that 4 ms UL/DL transmission periodicity is added in Rel-15, and we believe this is an essential fix. If we did not add this in Rel-15, we would not be able to add this in future releases in a backwards compatible manner, which would lead to more problems that would be much harder to fix.
[bookmark: _Toc510761847][bookmark: _Toc510777853]Add 4 ms periodicity to dl-UL-TransmissionPeriodicity.
On inconsistency of parameter names between TS 38.213 and TS 38.331
The names of higher layer parameters in Section 11.1 in TS 38.213 are not fully consistent with the corresponding names in TS 38.331. The consistency of TS 38.213 and TS 38.331 would very much improve the spec clarity and help reduce confusions.
[bookmark: _Ref509840573]Table 1: Inconsistency of parameter names between Section 11.1 in TS 38.213 and TS 38.331
	Section 11.1 in TS 38.213
	TS 38.331

	UL-DL-configuration-common
	tdd-UL-DL-ConfigurationCommon

	UL-DL-configuration-common-Set2
	tdd-UL-DL-ConfigurationCommon2

	UL-DL-configuration-dedicated
	tdd-UL-DL-ConfigurationDedicated

	sfi-CelltoSFI
	SlotFormatCombinationsPerCell

	DL-UL-transmission-periodicity
	dl-UL-TransmissionPeriodicity

	ref-scs
	referenceSubcarrierSpacing

	SSB-transmitted-SIB1
	ssb-PositionsInBurst in SIB1

	SSB-transmitted
	ssb-PositionsInBurst in ServingCellConfigCommon



Hence, we have the following proposal. The text proposal is provided in [3].
[bookmark: _Toc509394411][bookmark: _Toc509394468][bookmark: _Toc509394495][bookmark: _Toc509409932][bookmark: _Toc509410043][bookmark: _Toc509410964][bookmark: _Toc509840947][bookmark: _Toc509841431][bookmark: _Toc510618283][bookmark: _Toc510618330][bookmark: _Toc510761682][bookmark: _Toc510761848][bookmark: _Toc510777854]Update the parameter names in Section 11.1 in TS 38.213 to be consistent with TS 38.331 according to Table 1.
Clarification default symbol pattern
In Section 11.1 in TS 38.213, it is not mentioned that symbols are considered flexible unless explicitly configured as DL or UL. In particular, the case where no common pattern is provided is not mentioned. In this case, all symbols in all slots are flexible. These aspects need clarification.
Hence, we have the following proposal. The text proposal is provided in [3].
[bookmark: _Toc509841432][bookmark: _Toc510618284][bookmark: _Toc510618331][bookmark: _Toc510761683][bookmark: _Toc510761849][bookmark: _Toc510777855]Clarify that symbols are considered flexible unless explicitly configured as DL or UL.
Clarification of the connection between dedicated pattern and common pattern
Dedicated TDD pattern tdd-UL-DL-ConfigurationDedicated is allowed if common signalling tdd-UL-DL-ConfigurationCommon has been made. In other words, the case with only dedicated signalling tdd-UL-DL-ConfigurationCommon is not valid. This aspect is not clear enough in Section 11.1 in TS 38.213.
Hence, we have the following proposal. The text proposal is provided in [3].
[bookmark: _Toc509841433][bookmark: _Toc510618285][bookmark: _Toc510618332][bookmark: _Toc510761684][bookmark: _Toc510761850][bookmark: _Toc510777856]Clarify that tdd-UL-DL-ConfigurationDedicated is allowed if common signalling tdd-UL-DL-ConfigurationCommon has been made, i.e., the case with only dedicated signalling tdd-UL-DL-ConfigurationCommon is not valid.
Slot format for ECP
The slot format table defined in Clause 4.3.2, TS 38.211 considers NCP only. For 60KHz SCS, ECP is also supported. How to define the slot format table for ECP case needs further discussion. There are two directions listed in the summary document [2]:
· Alternative 1: Define a separate table following the same philosophy of the NCP table. 
· Alternative 2: Use the NCP table directly and re-interpret the 14 entries in each row down to 12 entries for ECP.

In Alternative 2, if the re-interpretation is done row by row, it is essentially the same as defining a separate table for ECP.

Hence, we propose
[bookmark: _Toc509409935][bookmark: _Toc509410046][bookmark: _Toc509410967][bookmark: _Toc509840948][bookmark: _Toc509841434][bookmark: _Toc510618286][bookmark: _Toc510618333][bookmark: _Toc510761685][bookmark: _Toc510761851][bookmark: _Toc510777857]Define a separate slot format table for ECP following the same philosophy of the corresponding NCP table.
On configuration of the monitoring of GC-PDCCH carrying SFI
GC-PDCCH carrying SFI monitoring is configured to be periodic. When the SFI entry in the UE-specific SFI table length is different from the monitoring period, UE behavior needs to be clarified.

If the length of multi-slot SFI carried in GC-PDCCH is smaller than the monitoring period, the last slots in the monitoring period is not indicated by the multi-slot SFI. The natural UE behavior is that UE follows semi-static configuration and DCI.

There was discussion in RAN1#92 that a slot may be covered by multiple SFIs carried in GC-PDCCH transmitted at different slots. In this case, the natural UE behavior is to follow the later SFI, i.e., later SFI can overwrite the earlier SFI.

[bookmark: _Toc509840949][bookmark: _Toc509841435][bookmark: _Toc510618287][bookmark: _Toc510618334][bookmark: _Toc510761686][bookmark: _Toc510761852][bookmark: _Toc509410968][bookmark: _Toc510777858]For a slot not covered by SFI carried in GC-PDCCH, UE follows semi-static configuration and DCI.
[bookmark: _Toc509840950][bookmark: _Toc509841436][bookmark: _Toc510618288][bookmark: _Toc510618335][bookmark: _Toc510761687][bookmark: _Toc510761853][bookmark: _Toc510777859]For a slot covered by multiple SFIs carried in GC-PDCCH, UE follows the most recent SFI carried in GC-PDCCH.
On SFI action time
In RAN1 NR AH #1801, it was agreed that
· On the action time for GC-PDCCH carrying SFI, 
· For RRC configured DL reception cancellation, same slot cancellation is supported
· For RRC configured UL transmission cancellation, N2 timeline is followed.
· Further discussion offline on the detailed conditions for DL/UL cancellation (related to the overwriting rules)

There were discussions about the action time for overriding of the RRC configured DL reception or UL transmission by UE-specific DCI from transmission in the other direction. First note that this is not related to GC-PDCCH carrying SFI. It is UE-specific DCI overwriting RRC configured DL reception or UL transmission. It is understood that UE processing time agreements made in the session “DL/UL scheduling and HARQ management” already consider this and thus no further action should be taken in this GC-PDCCH agenda. In particular, 
· For UE-specific DCI overwriting RRC configured DL reception, the UE PUSCH processing procedure time in Clause 6.4, TS 38.214, applies.
· For UE-specific DCI overwriting RRC configured UL transmission, the UE PDSCH processing procedure time in Clause 5.3, TS 38.214, applies.

[bookmark: _Toc509409936][bookmark: _Toc509410047][bookmark: _Toc509410970][bookmark: _Toc509840951][bookmark: _Toc509841437][bookmark: _Toc510618289][bookmark: _Toc510618336][bookmark: _Toc510761688][bookmark: _Toc510761854][bookmark: _Toc510777860]No additional UE processing times are introduced for UE-specific DCI overwriting RRC configured DL reception or UL transmission.
Conclusions
In this contribution, we discuss the remaining issues of PDCCH structure needed to stabilize the basic and essential NR functionalities within the scope of the drop approved during RAN#78.
Based on the discussion in this contribution, we propose the following:
Proposal 1	Add 4 ms periodicity to dl-UL-TransmissionPeriodicity.
Proposal 2	Update the parameter names in Section 11.1 in TS 38.213 to be consistent with TS 38.331 according to Table 1.
Proposal 3	Clarify that symbols are considered flexible unless explicitly configured as DL or UL.
Proposal 4	Clarify that tdd-UL-DL-ConfigurationDedicated is allowed if common signalling tdd-UL-DL-ConfigurationCommon has been made, i.e., the case with only dedicated signalling tdd-UL-DL-ConfigurationCommon is not valid.
Proposal 5	Define a separate slot format table for ECP following the same philosophy of the corresponding NCP table.
Proposal 6	For a slot not covered by SFI carried in GC-PDCCH, UE follows semi-static configuration and DCI.
Proposal 7	For a slot covered by multiple SFIs carried in GC-PDCCH, UE follows the most recent SFI carried in GC-PDCCH.
Proposal 8	No additional UE processing times are introduced for UE-specific DCI overwriting RRC configured DL reception or UL transmission.
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