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1 Introduction

In RAN #98 meeting, new WID on network energy saving was officially approved. The detailed objective is expected as below [1]:
	2. Specify enhancement on cell DTX/DRX mechanism including the alignment of cell DTX/DRX and UE DRX in RRC_CONNECTED mode, and inter-node information exchange on cell DTX/DRX [RAN2, RAN1, RAN3]

· Note: No change for SSB transmission due to cell DTX/DRX.

· Note: The impact to IDLE/INACTIVE UEs due to the above enhancement should be avoided.
3. Specify the following techniques in spatial and power domains

· Specify necessary enhancements on CSI and beam management related procedures including measurement and report, and signaling to enable efficient adaptation of spatial elements (e.g. antenna ports, active transceiver chains) [RAN1, RAN2]

· Specify necessary enhancements on CSI related procedures including measurement and report, and signaling to enable efficient adaptation of power offset values between PDSCH and CSI-RS [RAN1, RAN2]

· Note: Above objectives are only for UE specific channels/signals

Note: Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements


In this contribution, we provide our analysis on remaining issues and text proposals on network energy saving.
2 Discussion
2.1 Remaining issues on cell DTX/DRX

2.1.1 cell DTX/DRX’s impaction on Type 2 HARQ-ACK codebook
In last R1#115 meeting, a TP is agreed that HARQ feedback of cancelled SPS PDSCH by non-active period of cell DTX is not transmitted by UE as follows[2],

Agreement

Adopt the following TP for TS38.213
	Reasons for change:

Unclear how HARQ feedback for cancelled SPS PDSCH in cell DRX/DRX operation should be handled by specification. 

Summary of change:

Clarify that HARQ feedback of cancelled SPS PDSCH by non-active period of cell DTX is not transmitted by UE.

Consequences if not adopted:

Incomplete specification

	9.1.2
Type-1 HARQ-ACK codebook determination

*** Unchanged text omitted ***
In the following pseudo-code, SPS PDSCH receptions associated with a SPS PDSCH configuration are activated by a DCI format with CRC scrambled by a CS-RNTI or by a DCI format with CRC scrambled by a G-CS-RNTI.
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 to the number of SPS PDSCH configurations configured to the UE for serving cell [image: image6.png]
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 to the number of DL slots for SPS PDSCH receptions on serving cell [image: image10.png]


 with HARQ-ACK information multiplexed on the PUCCH
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 – HARQ-ACK information bit index
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 – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
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 – SPS PDSCH configuration index: lower indexes correspond to lower RRC indexes of corresponding SPS configurations 
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if {

a UE is configured to receive SPS PDSCHs from slot [image: image26.png]Trepeat
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 for SPS PDSCH configuration [image: image30.png]
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, excluding SPS PDSCHs that are not required to be received in any slot among overlapping SPS PDSCHs, if any according to [6, TS 38.214], or based on a UE capability for a number of PDSCH receptions in a slot according to [6, TS 38.214], or due to overlapping with a set of symbols indicated as uplink by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated, or due to overlapping with non-active period of cell DTX where, for unicast SPS PDSCHs, [image: image34.png]repeat
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 is provided by pdsch-AggregationFactor-r16 in SPS-Config or, if pdsch-AggregationFactor-r16 is not included in SPS-Config, by pdsch-AggregationFactor in PDSCH-config and, for multicast SPS PDSCHs, [image: image36.png]repeat
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 if contained in an entry indicated by the time domain resource assignment field in the DCI format scheduling the PDSCH repetition, or provided by pdsch-AggregationFactor-r16 if included in SPS-Config or, otherwise, [image: image40.png]repeat
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, and

HARQ-ACK information for the SPS PDSCH is associated with the PUCCH

}
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 = HARQ-ACK information bit for this SPS PDSCH reception 
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*** Unchanged text omitted ***


But the TP only contains change for Type 1 HARQ-ACK codebook, corresponding change for Type 2 HARQ-ACK codebook is also needed.
Proposal 1: Suggest to adopt the following TP#1 for TS 38.213,
	TP#1:
Reasons for change:

It is already agreed the HARQ feedback of cancelled SPS PDSCH by non-active period of cell DTX is not transmitted by UE. But for Type 2 HARQ-ACK codebook for SPS PDSCHs, it is not differentiated SPS PDSCH with or without non-active period of cell DTX in the current specification. 

Summary of change:

UE does not generate a HARQ-ACK information bit for an SPS PDSCH overlapping with non-active period of cell DTX for Type 2 HARQ-ACK codebook for SPS PDSCHs.
Consequences if not adopted:

Un-aligned UE behaviour for Type 1 and Type 2 HARQ-ACK codebook generation

	9.1.3.1
Type-2 HARQ-ACK codebook in physical uplink control channel
*** Unchanged text omitted ***
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 the number of bits for the counter DAI and set [image: image54.png]T, = 2o
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 the value of the counter DAI in a DCI format scheduling PDSCH reception, or having associated HARQ-ACK information without scheduling PDSCH reception, on serving cell [image: image58.png]


 in PDCCH monitoring occasion [image: image60.png]


 according to Table 9.1.3-1 or Table 9.1.3-1A. Denote by [image: image62.png]


 the value of the total DAI in a DCI format in PDCCH monitoring occasion [image: image64.png]


 according to Table 9.1.3-1. The UE assumes a same value of total DAI in all DCI formats that include a total DAI field in PDCCH monitoring occasion [image: image66.png]


. A UE does not expect to multiplex, in a same Type-2 HARQ-ACK codebook, HARQ-ACK information that is in response to detection of DCI formats with different number of bits for the counter DAI field.
If the UE transmits HARQ-ACK information in a PUCCH in slot [image: image68.png]


 and for any PUCCH format, the UE determines the [image: image70.png]


, for a total number of [image: image72.png]


 HARQ-ACK information bits, according to the following pseudo-code:
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 – PDCCH, with DCI format scheduling PDSCH reception, or having associated HARQ-ACK information without scheduling a PDSCH reception, monitoring occasion index: lower index corresponds to earlier PDCCH monitoring occasion
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 to the number of serving cells configured by higher layers for the UE
-
if, for an active DL BWP of a serving cell, the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and is provided ackNackFeedbackMode = joint, the serving cell is counted two times where the first time corresponds to the first CORESETs and the second time corresponds to the second CORESETs

-
if the UE indicates type2-HARQ-ACK-Codebook, a serving cell is counted [image: image86.png]Pbs
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 is the number of PDSCH receptions that can be scheduled for the serving cell by DCI formats in PDCCH receptions at a same PDCCH monitoring occasion based on the reported value of type2-HARQ-ACK-Codebook
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 to the number of PDCCH monitoring occasion(s)
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 – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
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if PDCCH monitoring occasion [image: image98.png]


 is before an active DL BWP change on serving cell [image: image100.png]


 or an active UL BWP change on the serving cell of PUCCH transmission if the UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, or an active UL BWP change on the PCell if the UE is not provided pucch-sSCellDyn and pucch-sSCellDynDCI-1-2, and an active DL BWP change is not triggered in PDCCH monitoring occasion [image: image102.png]
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;

else

if there is a PDSCH providing a transport block for a HARQ process with enabled HARQ-ACK information on serving cell [image: image106.png]


 associated with PDCCH in PDCCH monitoring occasion [image: image108.png]


, or there is a PDCCH providing a DCI format associated with HARQ-ACK information without scheduling PDSCH reception on serving cell [image: image110.png]
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else 
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end if

if harq-ACK-SpatialBundlingPUCCH is not provided and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of at least one serving cell,
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 = HARQ-ACK information bit corresponding to the first transport block of this cell
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 = HARQ-ACK information bit corresponding to the second transport block of this cell
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elseif harq-ACK-SpatialBundlingPUCCH is provided to the UE and [image: image129.png]


 is a monitoring occasion for PDCCH with a DCI format that supports PDSCH reception with two transport blocks and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks in at least one configured DL BWP of a serving cell,
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 = binary AND operation of the HARQ-ACK information bits corresponding to the first and second transport blocks of this cell
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else
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 = HARQ-ACK information bit of this cell
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end if 
end if
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end if
end while
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end while
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if UE does not set [image: image145.png]-
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end if
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end if
if harq-ACK-SpatialBundlingPUCCH is not provided to the UE and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of a serving cell,
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end if
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If a UE is configured to receive SPS PDSCH and the UE multiplexes HARQ-ACK information for one activated SPS PDSCH reception based on downlinkHARQ-FeedbackDisabled if provided [12, TS 38.331], including the ones associated with the corresponding activation DCI, in the PUCCH in slot [image: image165.png]


, the UE generates one HARQ-ACK information bit associated with the SPS PDSCH reception not overlapping with non-active period of cell DTX and appends it to the [image: image167.png]04



 HARQ-ACK information bits.

If a UE is configured to receive SPS PDSCH and the UE multiplexes HARQ-ACK information for multiple activated SPS PDSCH receptions, including the ones associated with the corresponding activation DCI and excluding the ones that provide only transport blocks for HARQ processes associated with disabled HARQ-ACK information if downlinkHARQ-FeedbackDisabled is provided, in the PUCCH in slot [image: image169.png]


, the UE generates the HARQ-ACK information as described in clause 9.1.2 and appends it to the [image: image171.png]04



 HARQ-ACK information bits.
*** Unchanged text omitted ***


In R1# 114 meeting, it was agreed that during cell DTX non-active period, Rel-18 UE supporting cell DTX is not required to monitor PDCCHs associated with DCI format 2_0 – DCI Format 2_5 during non-active periods of cell DTX. But whether DCI 2-6 should be monitored or not still needs to be discussed. DCI 2-6 should be transmitted every C-DRX cycle, and from network’s perspective, it is not energy saving to wake up every C-DRX cycle to transmit DCI 2-6 during non-active periods of cell DTX. And from UE’s perspective, there is no several consequences if DCI 2-6 is not monitored, since the current specification already support to use the high layer parameter ps-Wakeup to configure whether start the next on duration. So if the DCI 2-6 is not transmitted during cell DTX non-active periods, gNB and UE still has aligned behavior based on the configuration of high layer parameter ps-Wakeup. For example, if the C-DRX on duration is largely overlapping with cell DTX active duration, then gNB can configure ps-Wakeup as true, otherwise, false.
Observation 1: Current specification already support to use the high layer parameter ps-Wakeup to configure whether start the next on duration if DCI 2-6 is not monitored.
Proposal 2: UE does not monitor DCI 2-6 during cell DTX non-active period.
Another issue is whether to monitor DCI 2-9 during UE C-DRX non-active period. Companies proposing to monitor aims to deactivate cell DTX during cell DTX non-active time and provide low latency service for public safety traffic. But currently, there is no any restrictions on the monitoring occasions for DCI 2-9, that means UE has to monitor DCI 2-9 in every MO of the related search space, and if UE is required to monitor DCI 2-9 in every MO during UE C-DRX non-active period, that would largely reduce the power saving gain of UE, especially when the MOs of the related search space is dense. And even UE wake up to monitor DCI 2-9, the UE is still in C-DRX non-active time, and UE would not receive any dynamically scheduled data when after cell DTX is deactivated. Based on above, we propose two alternatives. Alt 1, UE does not monitor DCI 2-9 during UE C-DRX non-active period. Alt 2, put some restriction on DCI 2-9 monitoring so that UE does not need to wake up for every MO of DCI 2-9 during C-DRX non-active time. For example, UE only monitor during the overlapping period between C-DRX non-active time and cell-DTX non-active time, to solve the issue of low latency transmission for public safety traffic during cell DTX non-active time.
Proposal 3: As to whether monitor DCI 2-9 during UE C-DRX non-active period, down select from the two alternatives
Alt 1, UE does not monitor DCI 2-9 during UE C-DRX non-active period. 
Alt 2, UE monitor DCI 2-9 during the overlapping period between C-DRX non-active time and cell-DTX non-active time.
2.1.2 Monitoring for DCI 2-9
Application delay of DCI 2-9 was defined in RAN1#114 meeting. To avoid too frequent indication change which may disorder UE behaviour, it is usually specified that within the application delay, UE does not expect to receiver another DCI which has different indication from the previous DCI, just as the specification for DCI carrying PDCCH monitoring adaptation indication in R17 UE power saving. So the same rule can be applied for the activation/deactivation indication, that is, UE does not expect to receiver another DCI 2-9 which has different indication from the previous DCI 2-9 within the application delay.
However, based on the definition agreed in last meeting, the application delay on different cells can be different. For example, as shown in figure below, the four cells, each with its own SCS, and assuming the first DCI 2-9(DCI 1) is transmitted in slot 1 on cell 1, then, the starting time when UE can apply the change of activation/ deactivation indication on different cells is different. To solve the ambiguity, it is reasonable to define that, within largest application delay of all the serving cells configured with cell DTX/DRX, UE does not expect to receive another DCI 2-9 which has different activation/ deactivation indication from the previous DCI 2-9.
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Fig.1 The starting time when UE can apply the indication in DCI 2-9 on different cells is different

Proposal 4: Suggest to adopt the following TP#2 in TS 38.213,
	TP#2:
Reasons for change:

After receiving DCI 2-9, UE need some preparation time, which is the application delay, for corresponding UE behaviour for cell DTX/DRX activation/deactivation. It is common understanding that gNB should not change cell DTX/DRX activation/deactivation in DCI 2-9 too frequently to cause UE behaviour disorder. 

Summary of change:

If UE receive a first DCI 2-9, and within the largest application delay of all corresponding cells, UE does not expect to receive another DCI 2-9 which has different activation/ deactivation indication from the first DCI 2-9.
Consequences if not adopted:

Too frequent DCI 2-9 indication may cause UE behaviour disorder.

	11.5
Adaptation of cell operation
*** Unchanged text omitted ***
When a UE receives in slot [image: image174.png]


 on the active DL BWP of a first serving cell a PDCCH providing DCI format 2_9 that indicates a change in activation or deactivation of a current cell DTX operation or cell DRX operation for a second serving cell, the UE operates on the second serving cell according to the indicated cell DTX operation or cell DRX operation starting from a slot on the active DL BWP or on the active UL BWP of the second serving cell, respectively, that is not before the beginning of the slot [image: image176.png]m+d



 on the active DL BWP of the first serving cell where [image: image178.png]


 is a number of slots for the SCS of the active DL BWP of the first serving cell in Table 11.5-1. If UE receive a first DCI 2-9, and within the largest application delay of all corresponding cells, UE does not expect to receive another DCI 2-9 which has different activation/ deactivation indication from the first DCI 2-9.
Table 11.5-1: Minimum time gap value [image: image180.png]
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*** Unchanged text omitted ***


2.1.3
Interaction with UCI multiplexing
The following is agreed in last R1#115 meeting, 
Agreement

If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot, where at least one PUCCH/PUSCH overlaps with non-active periods of cell DRX on the respective serving cell, down-select form the following options for the interaction between the Operation A (Resolve the overlapping among PUCCHs/PUSCHs (TS 38.213 clause 9 including sub-clauses)) and Operation B (Determine whether to transmit a PUCCH/PUSCH overlapping with non-active period of cell DRX.)

Option 1: UE first performs Operation A and then performs Operation B

But the solution is not complete. The detailed analysis is as follows. For operation A, the related original channels before multiplexing can be classified into two sets. Set 1 is the channels fall into cell DRX active period and/or channels that are not impacted by cell DRX non-active period(for example, HARQ-ACK, dynamic scheduled PUSCH), basically Set 1 channels are the ones that should have been transmitted. Set 2 are the channels overlapped with cell DRX non-active period and are not transmitted due to cell DRX non-active period(for example, SR, CG-PUSCH or P/SP CSI related to RI that overlapped with cell DRX non-active period). After multiplexing, all the information on the original channels are merged into one channel. And the remaining issue is to decide whether to transmit the final multiplexed channel. A simple solution, and also the one to keep the most information, is to transmit the multiplexed channel if only there is one original channel that belongs to Set 1. 
Proposal 5: Suggest to adopt the following TP#3 in TS 38.213,
	TP#3:
Reasons for change:

For UCI multiplexing, whether to transmit the multiplexed UCI/PUSCH is not determined yet, and should be determined otherwise the current spec is not complete 
Summary of change:

UE would transmit the multiplexed UCI/PUSCH if only the original channels before multiplexing contains at least one channel fall into cell DRX active period or the channel is for HARQ-ACK, dynamic scheduled PUSCH, or P/SP CSI for CSI report configured by CSI-ReportConfig not associated with the higher layer parameter reportQuantity comprising ‘RI’. Otherwise, UE would drop the multiplexed UCI/PUSCH. 
Consequences if not adopted:

Incomplete specification.

	9      UE procedure for reporting control information

*** Unchanged text is omitted ***
In the remaining of this clause, a UE multiplexes UCIs with same priority index in a PUCCH or a PUSCH before considering limitations for UE transmission due to cell DRX operation or as described in clauses 11.1, 11.1.1, 11.2A, 15 and 17.2. A PUCCH or a PUSCH is assumed to have a same priority index as a priority index of UCIs a UE multiplexes in the PUCCH or the PUSCH.

In the remaining of this clause, the multiplexing or prioritization for overlapping channels are for overlapping channels with same priority index or for overlapping channels with a PUCCH carrying SL HARQ-ACK information unless stated otherwise.

In the remaining of this clause, if a UE is provided subslotLengthForPUCCH for a cell for PUCCH transmission, a slot for an associated PUCCH resource of a PUCCH transmission with HARQ-ACK information on the cell includes a number of symbols indicated by subslotLengthForPUCCH, unless stated otherwise.
If cell DRX is activated as described in clause 11.5, UE would transmit the multiplexed UCI/PUSCH if only the original channels before multiplexing contains at least one channel fall into cell DRX active period or the channel is for HARQ-ACK, dynamic scheduled PUSCH, or P/SP CSI for CSI report configured by CSI-ReportConfig not associated with the higher layer parameter reportQuantity comprising ‘RI’. Otherwise, UE would drop the multiplexed UCI/PUSCH.
If a UE would transmit on a serving cell a PUSCH without UL-SCH that overlaps with a PUCCH transmission on a serving cell that includes positive SR information, the UE does not transmit the PUSCH. 

If a UE would transmit CSI reports on overlapping physical channels, the UE applies the priority rules described in [6, TS 38.214] for the multiplexing of CSI reports.
*** Unchanged text is omitted ***


2.1.4
SPS PDSCH HARQ-ACK deferral
SPS PDSCH HARQ-ACK deferral specified in R17 is to move the HARQ-ACK information for SPS PDSCH to a later PUCCH resource if the initial PUCCH resource is conflicted with DL resources or other high priority channels. But if the SPS PDSCH(s) fall into the DTX non-active period, the SPS PDSCH(s) would not be transmitted, thus the HARQ-ACK information deferral would be meaningless.

Proposal 6: Suggest to adopt the following TP#4 in TS 38.213,
	TP#4:
Reasons for change:

If the SPS PDSCH(s) fall into the DTX non-active period, the SPS PDSCH(s) would not be transmitted, thus the  HARQ-ACK information deferral would be meaningless. 
Summary of change:

For the SPS PDSCH during cell DTX non-active period, HARQ-ACK is not deferred 
Consequences if not adopted:

Useless SPS PDSCH HARQ-ACK deferral.

	9.2.5.4
UE procedure for deferring HARQ-ACK for SPS PDSCH
*** Unchanged text is omitted ***
If a UE is provided sps-HARQ-Deferral and, after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs in a first slot, if any, the UE determines a PUCCH resource for a PUCCH transmission with first HARQ-ACK information bits for SPS PDSCH receptions not overlapped with cell DTX non-active time that the UE would report for a first time, and the PUCCH resource

-
is provided by SPS-PUCCH-AN-List as described in clause 9.2.1, or by n1PUCCH-AN if SPS-PUCCH-AN-List is not provided
-
is not cancelled by an overlapping PUCCH or PUSCH transmission of larger priority index
-
overlaps with a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, or indicated for a SS/PBCH block by ssb-PositionsInBurst, or belonging to a CORESET associated with a Type0-PDCCH CSS set 
*** Unchanged text is omitted ***


2.2 Remaining issues on NES techniques in spatial and power domains
2.1.1 CSI omission
In RAN1#114 meeting, a sub-configuration level omission has been agreed for all band types (i.e., wideband, even subband, odd subband) of Part 2 CSI as below[3]:

	Agreement

Down-select from the below for priority rule determination for CSI reporting of multiple sub-configurations

· Option 1: The priority of the CSI report containing CSIs for multiple sub-configurations, is determined according to the clause 5.2.5 of TS 38.214.

· 1-b) A sub-configuration level priority is determined by the order of sub-configuration index. For Part 2 CSI corresponding to each sub-configuration, omission is at subConfig level. Follow legacy dropping rules for a CSI report containing multiple CSIs.

· CSI mapping rule across sub-configurations follow legacy specification principle

· Sub-configuration index with lower value has higher priority

· Sub-configuration index is configured in CSI report config

Agreement
For CSIs across multiple sub-configurations in one CSI reportConfig map different sub-configurations based on RAN1#114 agreement in 9.7.1
· For Part 2 priority reporting level
· Option 1: for a given band type from {wideband, even subband, odd subband}, the omission order follows the priority order determined by sub-configuration index 


Currently, Part 2 wideband CSI for all the CSI reports correspond to one priority (priority 0). When omitting Part 2 CSI information for a particular priority level, the UE shall omit all of the corresponding information. Furthermore, report level omission is not supported for Part 2 wideband CSI. If sub-configuration level omission is introduced, it is not clear which CSI report should be dropped first, especially when legacy CSI report and NES CSI report are gathered together for Part 2 wideband CSI. For the sake of progress, we prefer to follow the legacy principle for Part 2 wideband CSI. That is to say, UE should omit all the CSI report’s information at priority 0.
Proposal 7: Revise the previous agreement that sub-Config level omission is not support for Part 2 wideband CSI.
	TP#5: 

Change reason: The omission rule of Part 2 wideband CSI for NES is inconsistent with legacy mechanism. 
Change summary: Follow the principle of legacy mechanism that omit all information of Part 2 wideband CSIs including CSIs of sub-reports.
Consequence if not approved: The dropping rule of CSI reports is not clear when multiple CSI reports including legacy reports are gathered together for Part 2 wideband CSI.

	5.2.3
CSI reporting using PUSCH

-----------------------omitted text-----------------------
When CSI reporting on PUSCH comprises two parts, the UE may omit a portion of the Part 2 CSI. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where 
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 is the number of CSI reports configured to be carried on the PUSCH. Priority 0 is the highest priority and priority 
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 is the lowest priority and the CSI report n corresponds to the CSI report with the nth smallest Prii,CSI(y,k,c,s) value among the 
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 CSI reports as defined in Clause 5.2.5. The subbands for a given CSI report n indicated by the higher layer parameter csi-ReportingBand with value '1' are numbered continuously in increasing order with the lowest subband of csi-ReportingBand with value set to '1' as subband 0. When omitting Part 2 CSI information for a particular priority level, the UE shall omit all of the information at that priority level, except when the corresponding CSI report contains one or more CSI sub-reports with Part 2 subband each corresponding to a sub-configuration from a list of sub-configurations provided by csi-ReportSubConfigList contained in the CSI-ReportConfig as described in Clause 5.2.1.1. 
-----------------------omitted text-----------------------
-
For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by [csi-ReportSubConfigList], for a corresponding CSI report [image: image185.png]


 which contains one or more CSI sub-reports, omission of Part 2 subband CSI is done at a sub-configuration level within the same priority level defined by Table 5.2.3-1 where a sub-configuration with an index, provided by [csi-ReportSubConfigID], with lower value has higher priority.


Proposal 8: Adopt TP#5 for clause 5.2.3 of TS 38.214.
3  Conclusions

In this contribution, we propose the followings:
Proposal 1: Suggest to adopt the following TP#1 for TS 38.213,
	TP#1: 
Reasons for change:

It is already agreed the HARQ feedback of cancelled SPS PDSCH by non-active period of cell DTX is not transmitted by UE. But for Type 2 HARQ-ACK codebook for SPS PDSCHs, it is not differentiated SPS PDSCH with or without non-active period of cell DTX in the current specification. 

Summary of change:

UE does not generate a HARQ-ACK information bit for an SPS PDSCH overlapping with non-active period of cell DTX for Type 2 HARQ-ACK codebook for SPS PDSCHs.
Consequences if not adopted:

Un-aligned UE behaviour for Type 1 and Type 2 HARQ-ACK codebook generation

	9.1.3.1
Type-2 HARQ-ACK codebook in physical uplink control channel
*** Unchanged text omitted ***
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 the number of bits for the counter DAI and set [image: image189.png]T, = 2o



. Denote by [image: image191.png]Ve palem



 the value of the counter DAI in a DCI format scheduling PDSCH reception, or having associated HARQ-ACK information without scheduling PDSCH reception, on serving cell [image: image193.png]


 in PDCCH monitoring occasion [image: image195.png]


 according to Table 9.1.3-1 or Table 9.1.3-1A. Denote by [image: image197.png]


 the value of the total DAI in a DCI format in PDCCH monitoring occasion [image: image199.png]


 according to Table 9.1.3-1. The UE assumes a same value of total DAI in all DCI formats that include a total DAI field in PDCCH monitoring occasion [image: image201.png]


. A UE does not expect to multiplex, in a same Type-2 HARQ-ACK codebook, HARQ-ACK information that is in response to detection of DCI formats with different number of bits for the counter DAI field.
If the UE transmits HARQ-ACK information in a PUCCH in slot [image: image203.png]


 and for any PUCCH format, the UE determines the [image: image205.png]


, for a total number of [image: image207.png]


 HARQ-ACK information bits, according to the following pseudo-code:
Set [image: image209.png]


 – PDCCH, with DCI format scheduling PDSCH reception, or having associated HARQ-ACK information without scheduling a PDSCH reception, monitoring occasion index: lower index corresponds to earlier PDCCH monitoring occasion

Set [image: image211.png]
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0




Set [image: image215.png]Veempa





Set [image: image217.png]



Set [image: image219.png]


 to the number of serving cells configured by higher layers for the UE
-
if, for an active DL BWP of a serving cell, the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and is provided ackNackFeedbackMode = joint, the serving cell is counted two times where the first time corresponds to the first CORESETs and the second time corresponds to the second CORESETs

-
if the UE indicates type2-HARQ-ACK-Codebook, a serving cell is counted [image: image221.png]Pbs
NpBsc



 times where [image: image223.png]Pbs
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 is the number of PDSCH receptions that can be scheduled for the serving cell by DCI formats in PDCCH receptions at a same PDCCH monitoring occasion based on the reported value of type2-HARQ-ACK-Codebook
Set [image: image225.png]


 to the number of PDCCH monitoring occasion(s)

while [image: image227.png]



Set [image: image229.png]


 – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while [image: image231.png]c < NP
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if PDCCH monitoring occasion [image: image233.png]


 is before an active DL BWP change on serving cell [image: image235.png]


 or an active UL BWP change on the serving cell of PUCCH transmission if the UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, or an active UL BWP change on the PCell if the UE is not provided pucch-sSCellDyn and pucch-sSCellDynDCI-1-2, and an active DL BWP change is not triggered in PDCCH monitoring occasion [image: image237.png]
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;

else

if there is a PDSCH providing a transport block for a HARQ process with enabled HARQ-ACK information on serving cell [image: image241.png]


 associated with PDCCH in PDCCH monitoring occasion [image: image243.png]


, or there is a PDCCH providing a DCI format associated with HARQ-ACK information without scheduling PDSCH reception on serving cell [image: image245.png]
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end if
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else 
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end if

if harq-ACK-SpatialBundlingPUCCH is not provided and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of at least one serving cell,
[image: image259.png]T i+ 2Pt cemt)



 = HARQ-ACK information bit corresponding to the first transport block of this cell
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 = HARQ-ACK information bit corresponding to the second transport block of this cell
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elseif harq-ACK-SpatialBundlingPUCCH is provided to the UE and [image: image264.png]


 is a monitoring occasion for PDCCH with a DCI format that supports PDSCH reception with two transport blocks and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks in at least one configured DL BWP of a serving cell,
[image: image266.png]


 = binary AND operation of the HARQ-ACK information bits corresponding to the first and second transport blocks of this cell
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else
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 = HARQ-ACK information bit of this cell
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end if 
end if
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end if
end while
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end while
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if UE does not set [image: image280.png]-
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end if
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end if
if harq-ACK-SpatialBundlingPUCCH is not provided to the UE and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of a serving cell,
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else
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end if
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If a UE is configured to receive SPS PDSCH and the UE multiplexes HARQ-ACK information for one activated SPS PDSCH reception based on downlinkHARQ-FeedbackDisabled if provided [12, TS 38.331], including the ones associated with the corresponding activation DCI, in the PUCCH in slot [image: image300.png]


, the UE generates one HARQ-ACK information bit associated with the SPS PDSCH reception not overlapping with non-active period of cell DTX and appends it to the [image: image302.png]04



 HARQ-ACK information bits.

If a UE is configured to receive SPS PDSCH and the UE multiplexes HARQ-ACK information for multiple activated SPS PDSCH receptions, including the ones associated with the corresponding activation DCI and excluding the ones that provide only transport blocks for HARQ processes associated with disabled HARQ-ACK information if downlinkHARQ-FeedbackDisabled is provided, in the PUCCH in slot [image: image304.png]


, the UE generates the HARQ-ACK information as described in clause 9.1.2 and appends it to the [image: image306.png]04



 HARQ-ACK information bits.
*** Unchanged text omitted ***


Observation 1: Current specification already support to use the high layer parameter ps-Wakeup to configure whether start the next on duration if DCI 2-6 is not monitored, 
Proposal 2: UE does not monitor DCI 2-6 during cell DTX non-active period.
Proposal 3: As to whether monitor DCI 2-9 during UE C-DRX non-active period, down select from the two alternatives

Alt 1, UE does not monitor DCI 2-9 during UE C-DRX non-active period. 
Alt 2, UE monitor DCI 2-9 during the overlapping period between C-DRX non-active time and cell-DTX non-active time.
Proposal 4: Suggest to adopt the following TP#2 in TS 38.213,
	TP#2: 
Reasons for change:

After receiving DCI 2-9, UE need some preparation time, which is the application delay, for corresponding UE behaviour for cell DTX/DRX activation/deactivation. It is common understanding that gNB should not change cell DTX/DRX activation/deactivation in DCI 2-9 too frequently to cause UE behaviour disorder. 

Summary of change:

If UE receive a first DCI 2-9, and within the largest application delay of all corresponding cells, UE does not expect to receive another DCI 2-9 which has different activation/ deactivation indication from the first DCI 2-9.
Consequences if not adopted:

Too frequent DCI 2-9 indication may cause UE behaviour disorder.

	11.5
Adaptation of cell operation
*** Unchanged text omitted ***
When a UE receives in slot [image: image308.png]


 on the active DL BWP of a first serving cell a PDCCH providing DCI format 2_9 that indicates a change in activation or deactivation of a current cell DTX operation or cell DRX operation for a second serving cell, the UE operates on the second serving cell according to the indicated cell DTX operation or cell DRX operation starting from a slot on the active DL BWP or on the active UL BWP of the second serving cell, respectively, that is not before the beginning of the slot [image: image310.png]m+d



 on the active DL BWP of the first serving cell where [image: image312.png]


 is a number of slots for the SCS of the active DL BWP of the first serving cell in Table 11.5-1. If UE receive a first DCI 2-9, and within the largest application delay of all corresponding cells, UE does not expect to receive another DCI 2-9 which has different activation/ deactivation indication from the first DCI 2-9.
Table 11.5-1: Minimum time gap value [image: image314.png]



SCS (kHz)

Number of slots 
15

3

30

6

60

12

120

24

480

96

960

192

*** Unchanged text omitted ***


Proposal 5: Suggest to adopt the following TP#3 in TS 38.213,
	TP#3: 
Reasons for change:

For UCI multiplexing, whether to transmit the multiplexed UCI/PUSCH is not determined yet, and should be determined otherwise the current spec is not complete 
Summary of change:

UE would transmit the multiplexed UCI/PUSCH if only the original channels before multiplexing contains at least one channel fall into cell DRX active period or the channel is for HARQ-ACK, dynamic scheduled PUSCH, or P/SP CSI for CSI report configured by CSI-ReportConfig not associated with the higher layer parameter reportQuantity comprising ‘RI’. Otherwise, UE would drop the multiplexed UCI/PUSCH. 
Consequences if not adopted:

Incomplete specification.

	9      UE procedure for reporting control information

*** Unchanged text is omitted ***
In the remaining of this clause, a UE multiplexes UCIs with same priority index in a PUCCH or a PUSCH before considering limitations for UE transmission due to cell DRX operation or as described in clauses 11.1, 11.1.1, 11.2A, 15 and 17.2. A PUCCH or a PUSCH is assumed to have a same priority index as a priority index of UCIs a UE multiplexes in the PUCCH or the PUSCH.

In the remaining of this clause, the multiplexing or prioritization for overlapping channels are for overlapping channels with same priority index or for overlapping channels with a PUCCH carrying SL HARQ-ACK information unless stated otherwise.

In the remaining of this clause, if a UE is provided subslotLengthForPUCCH for a cell for PUCCH transmission, a slot for an associated PUCCH resource of a PUCCH transmission with HARQ-ACK information on the cell includes a number of symbols indicated by subslotLengthForPUCCH, unless stated otherwise.
If cell DRX is activated as described in clause 11.5, UE would transmit the multiplexed UCI/PUSCH if only the original channels before multiplexing contains at least one channel fall into cell DRX active period or the channel is for HARQ-ACK, dynamic scheduled PUSCH, or P/SP CSI for CSI report configured by CSI-ReportConfig not associated with the higher layer parameter reportQuantity comprising ‘RI’. Otherwise, UE would drop the multiplexed UCI/PUSCH.
If a UE would transmit on a serving cell a PUSCH without UL-SCH that overlaps with a PUCCH transmission on a serving cell that includes positive SR information, the UE does not transmit the PUSCH. 

If a UE would transmit CSI reports on overlapping physical channels, the UE applies the priority rules described in [6, TS 38.214] for the multiplexing of CSI reports.
*** Unchanged text is omitted ***


Proposal 6: Suggest to adopt the following TP#4 in TS 38.213,
	TP#4: 
Reasons for change:

If the SPS PDSCH(s) fall into the DTX non-active period, the SPS PDSCH(s) would not be transmitted, thus the  HARQ-ACK information deferral would be meaningless. 
Summary of change:

For the SPS PDSCH during cell DTX non-active period, HARQ-ACK is not deferred 
Consequences if not adopted:

Useless SPS PDSCH HARQ-ACK deferral.

	9.2.5.4
UE procedure for deferring HARQ-ACK for SPS PDSCH
*** Unchanged text is omitted ***
If a UE is provided sps-HARQ-Deferral and, after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs in a first slot, if any, the UE determines a PUCCH resource for a PUCCH transmission with first HARQ-ACK information bits for SPS PDSCH receptions not overlapped with cell DTX non-active time that the UE would report for a first time, and the PUCCH resource

-
is provided by SPS-PUCCH-AN-List as described in clause 9.2.1, or by n1PUCCH-AN if SPS-PUCCH-AN-List is not provided
-
is not cancelled by an overlapping PUCCH or PUSCH transmission of larger priority index
-
overlaps with a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, or indicated for a SS/PBCH block by ssb-PositionsInBurst, or belonging to a CORESET associated with a Type0-PDCCH CSS set 
*** Unchanged text is omitted ***


Proposal 7: Revise the previous agreement that sub-Config level omission is not support for Part 2 wideband CSI.

Proposal 8: Adopt TP#5 for clause 5.2.3 of TS 38.214.
	TP#5: 

Change reason: The omission rule of Part 2 wideband CSI for NES is inconsistent with legacy mechanism. 
Change summary: Follow the principle of legacy mechanism that omit all information of Part 2 wideband CSIs including CSIs of sub-reports.
Consequence if not approved: The dropping rule of CSI reports is not clear when multiple CSI reports including legacy reports are gathered together for Part 2 wideband CSI.

	5.2.3
CSI reporting using PUSCH

-----------------------omitted text-----------------------
When CSI reporting on PUSCH comprises two parts, the UE may omit a portion of the Part 2 CSI. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where 
[image: image315.wmf]Rep
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 is the number of CSI reports configured to be carried on the PUSCH. Priority 0 is the highest priority and priority 
[image: image316.wmf]Rep
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N

 is the lowest priority and the CSI report n corresponds to the CSI report with the nth smallest Prii,CSI(y,k,c,s) value among the 
[image: image317.wmf]Rep
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 CSI reports as defined in Clause 5.2.5. The subbands for a given CSI report n indicated by the higher layer parameter csi-ReportingBand with value '1' are numbered continuously in increasing order with the lowest subband of csi-ReportingBand with value set to '1' as subband 0. When omitting Part 2 CSI information for a particular priority level, the UE shall omit all of the information at that priority level, except when the corresponding CSI report contains one or more CSI sub-reports with Part 2 subband each corresponding to a sub-configuration from a list of sub-configurations provided by csi-ReportSubConfigList contained in the CSI-ReportConfig as described in Clause 5.2.1.1. 
-----------------------omitted text-----------------------
-
For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by [csi-ReportSubConfigList], for a corresponding CSI report [image: image319.png]


 which contains one or more CSI sub-reports, omission of Part 2 subband CSI is done at a sub-configuration level within the same priority level defined by Table 5.2.3-1 where a sub-configuration with an index, provided by [csi-ReportSubConfigID], with lower value has higher priority.
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