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 Introduction
In RAN1 #114bis meeting [1], RAN1 discussed on the maintenance related to cell DTX/DRX mechanism for R18 NES WI. In this contribution, we provide our views on the maintenance needed and corresponding RRC parameter list. 
 Monitoring behavior for DCI format 2_9 
During RAN1 #114bis meeting [1], it was discussed heavily on whether UE needs to monitor DCI format 2_9 outside its UE C-DRX active period. 
From UE perspective, there is no benefit to monitor DCI 2_9 during its C-DRX non-active period. When the cell DTX/DRX is activated, and UE is still in C-DRX non-active period, UE still does not monitor the scheduling DCI until the C-DRX active period. The monitoring behavior outside C-DRX active period will largely impact UE power saving while configuring the C-DRX is actually a network controlled behavior to allow such power saving. 
It was discussed that from NW perspective, it would be beneficial to send only one DCI signaling to the group of UEs when their C-DRX active period is not aligned and this would save the network signaling overhead. However, in either of the following scenarios, the benefit is not clear. 
1. When cell DTX/DRX is configured but not activated, cell is in its active mode, if NW wants to send activation signaling to the UE, sending the DCI in each UE’s C-DRX ON duration is just as legacy and there is no additional signaling overhead compared to legacy behavior.  
2. When cell DTX/DRX is activated, if NW wants to send deactivation signaling to the UE, 
a) If the signaling is in cell DTX active period, based on the agreement in RAN2 #123 meeting, there will be at least partial overlapping between UE C-DRX ON duration and cell DTX/DRX on-duration, meaning that every UE will have some C-DRX ON duration within the cell DTX active period. Similar to case 1, the network is in active mode, sending DCI is just as legacy and there is no no additional signaling overhead compared to legacy behavior. 
b) If the signaling is in cell DTX non-active period, since the cell DTX is to be deactivated, NW would resume on the active mode, and the signaling overhead should not be an issue.  
Therefore, based on the above considerations, we have the following proposal: 
Proposal 1: UE does not monitor DCI format 2_9 in its C-DRX non-active period. Send an LS to RAN2 to capture this in TS38.321 sec 5.7. 
	Reason for change: The PDCCH monitoring behavior for DCI format 2_9 in UE C-DRX non-active period should be defined.

	Summary of change: UE does not monitor DCI format 2_9 in its C-DRX non-active period.

	Consequences if not approved: UE needs to monitor DCI format 2_9 outside C-DRX non-active period. 

	
-----------------------------------------------------------Text proposal -----------------------------------------------------------
TS38.321
5.7	Discontinuous Reception (DRX)
The MAC entity may be configured by RRC with a DRX functionality that controls the UE's PDCCH monitoring activity for the MAC entity's C-RNTI, CI-RNTI, CS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, TPC-SRS-RNTI, AI-RNTI, SL-RNTI, SLCS-RNTI and SL Semi-Persistent Scheduling V-RNTI, cellDTRX-RNTI. When using DRX operation, the MAC entity shall also monitor PDCCH according to requirements found in other clauses of this specification. When in RRC_CONNECTED, if DRX is configured, for all the activated Serving Cells, the MAC entity may monitor the PDCCH discontinuously using the DRX operation specified in this clause; otherwise the MAC entity shall monitor the PDCCH as specified in TS 38.213 [6].
<unchanged part omitted>
-------------------------------------------------------End of Text proposal ------------------------------------------------------



 HARQ-ACK of SPS overlapping with non-active period of cell DTX
In RAN1 #114 meeting [2], it was concluded that the HARQ-ACK of SPS PDSCH transmitted is not impacted by non-active period of cell DRX.
	Conclusion:
· HARQ-ACK of SPS PDSCH transmitted is not impacted by non-active period of cell DRX.



It was also discussed about the operation for HARQ-ACK of SPS PDSCH not transmitted, but there were no consensus made. 
There are two issues to be clarified, 
1. Whether the HARQ-ACK bit will be generated for SPS overlapping with cell DTX non-active period. 
2. Whether the HARQ-ACK transmission will be impacted by cell DRX non-active period.
For the 2nd issue, we consider it natural to following existing conclusion that the transmission for HARQ-ACK generated will not be impacted by cell DRX non-active period.
Proposal 2: HARQ-ACK transmission will not be impacted by cell DRX non-active period. No additional spec change is needed. 
For the 1st issue, considering RAN2 agreement that “As baseline, UE doesn’t monitor SPS occasions during Cell DTX non-active period. As baseline, gNB is assumed to be not transmitting PDSCH to that UE on such SPS occasions during the Cell DTX non-active period”. The basic principle to treat SPS occasions overlapping with cell DTX non-active period is as same as those overlapping with symbols indicated as UL  by tdd-UL-DL-ConfigurationCommon.
Proposal 3: HARQ-ACK generation for SPS occasions overlapping with cell DTX non-active period follows legacy behavior as for SPS occasions overlapping with symbols indicated as UL by tdd-UL-DL-ConfigurationCommon. The TP is provided as follows:
	Reason for change: HARQ-ACK bits will still be generated for SPS occasions overlapping with cell DTX non-active period although these SPS occasions will not be transmitted.

	Summary of change: HARQ-ACK bits for SPS occasions overlapping with cell DTX non-active period are not generated.

	Consequences if not approved: Unnecessary UE implementation on HARQ-ACK generation and possible transmission of HARQ-ACK for SPS occasions not transmitted.

	
-----------------------------------------------------------Text proposal -----------------------------------------------------------
TS38.213
9.1.2	Type-1 HARQ-ACK codebook determination
<unchanged part 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.
Set  to the number of serving cells configured to the UE
Set  to the number of SPS PDSCH configurations configured to the UE for serving cell 
Set  to the number of DL slots for SPS PDSCH receptions on serving cell  with HARQ-ACK information multiplexed on the PUCCH
Set  – HARQ-ACK information bit index
Set  – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while  
Set  – SPS PDSCH configuration index: lower indexes correspond to lower RRC indexes of corresponding SPS configurations 
while 
Set  – slot index 
while 
if {
a UE is configured to receive SPS PDSCHs from slot  to slot  for SPS PDSCH configuration  on serving cell , 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 where  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, or by pdsch-AggregationFactor in sps-Config-Multicast, or due to overlapping with non-active periods of cell DTX configured by cellDTXConfig  and HARQ-ACK information for the SPS PDSCH is associated with the PUCCH
}
 = HARQ-ACK information bit for this SPS PDSCH reception 
;
end if
;
end while
;
end while
;
end while
<unchanged part omitted>
-------------------------------------------------------End of Text proposal ------------------------------------------------------



 Discussion on RRC parameters
In last meeting, the RRC parameters for cell DTX/DRX were updated and 3 new rows (Row 16-18) were added to connect the servingCellId and corresponding starting position. In the following, we provide our considerations on these rows. 
Note that although Row 15 (positionInDCI-cellDTRX) is marked as stable, it should be noted that there could be multiple blocks configured for one UE group, and the position should be connected to a serving cell ID, therefore the parent ID of this parameter should Row 17 (cellDTRX-DCI-combinationsPercell). 
Row 17 should also be the parent of IE of Row 16(servingCellId). The other changes (marked in green) are summarized in the following table: 
Table 1. Changes (marked in green) to NES RRC parameters related to cell DTX/DRX
	Row
	RAN2 Parent IE
	Parameter name in the specspec
	Description
	Value range

	15
	cellDTRX-DCI-config
cellDTRX-DCI-combinationsPercell
	positionInDCI-cellDTRX
	Configure the starting bit position of an information block corresponding to cell DTX/DRX operation for the serving cell of DCI format 2_9
	0..[sizeDCI-2-9]-1

	16
	cellDTRX-DCI-config
cellDTRX-DCI-combinationsPercell
	servingCellId
	Configure the serving cell ID corresponding to positionInDCI-cellDTRX
	0..maxNrofServingCells-1

	17
	

cellDTRX-DCI-combinations
	cellDTRX-DCI-combinationsPercell
	Include per cell configuration parameter for new DCI format 2_9 for a serving cell.
Pair of {positionInDCI-cellDTRX, servingCellId}l
	Pair of {positionInDCI-cellDTRX, servingCellId}

	18
	cellDTRX-DCI-config

	cellDTRX-DCI-combinations
	Include list of per cell configuration parameter for new DCI format 2_9 for serving cell(s).
A list of cellDTRX-DCI-combinationsPerCell
	cellDTRX-DCI-combinationsPerCell ({1...maxNrofServingCells} )



Proposal 4: Adopt the changes to NES RRC parameter parameters related to cell DTX/DRX in Table. 1. 

Besides, since RAN2 agreed that pattern of Cell DTX and Cell DRX must be same if both of them are configured in same serving cell, RAN2 have combined the CellDTXConfig and CellDRXConfig into one CellDTXDRXConfig as follows in their running CR. 
CellDTXDRX-Config-r18 ::=                  SEQUENCE {
    cellDTXDRX-onDurationTimer-r18             CHOICE {
                                            subMilliSeconds INTEGER (1..31),
                                            milliSeconds    ENUMERATED {
                                                ms1, ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40, ms50, ms60,
                                                ms80, ms100, ms200, ms300, ms400, ms500, ms600, ms800, ms1000, ms1200,
                                                ms1600, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 }
                                            }                                            OPTIONAL,  -- Need M
    cellDTXDRX-CycleStartOffset-r18        CHOICE {
        ms10                                INTEGER(0..9),
        ms20                                INTEGER(0..19),
        ms32                                INTEGER(0..31),
        ms40                                INTEGER(0..39),
        ms60                                INTEGER(0..59),
        ms64                                INTEGER(0..63),
        ms70                                INTEGER(0..69),
        ms80                                INTEGER(0..79),
        ms128                               INTEGER(0..127),
        ms160                               INTEGER(0..159),
        ms256                               INTEGER(0..255),
        ms320                               INTEGER(0..319),
        ms512                               INTEGER(0..511),
        ms640                               INTEGER(0..639),
        ms1024                              INTEGER(0..1023),
        ms1280                              INTEGER(0..1279),
        ms2048                              INTEGER(0..2047),
        ms2560                              INTEGER(0..2559),
        ms5120                              INTEGER(0..5119),
        ms10240                             INTEGER(0..10239)
    }                                                                                    OPTIONAL,  -- Need M
    cellDTXDRX-SlotOffset-r18              INTEGER (0..31)                                  OPTIONAL,  -- Need M
    cellDTXDRXconfigType-r18           ENUMERATED {dtx, drx, dtxdrx},
    cellDTXDRXactivationStatus-r18          ENUMERATED {activated, deactivated}
}
 
-- TAG-CELLDTXDRX-CONFIG-STOP
-- ASN1STOP
 
The corresponding descriptions in RAN1 spec should be modified accordingly. 
Proposal 5: Consider that RAN2 combined CellDTXConfig and CellDRXConfig into one CellDTXDRXConfig, modify RAN1 spec correspondingly. The TP is provided in the following:
	Reason for change: The parameter that defines cell DTX/DRX patterns in RAN1 spec does not align with RAN2 running CR. 

	Summary of change: Align parameter name with RAN2 .

	Consequences if not approved: Unmatched specs. 

	-----------------------------------------------------------Text proposal -----------------------------------------------------------
*** Unchanged parts are omitted ***
[bookmark: _Toc137056426][bookmark: _Toc146214457]TS 38.213
11.5	Adaptation of cell operation
A UE configured for operation on a serving cell according to  one or both of a cell DTX operation by cellDTXConfig and a cell DRX operation by CellDTXDRX-Config cellDRXConfig for the serving cell [11, TS 38.331], can be additionally provided by dci-Format2-9 a Type3-PDCCH search spaceCSS set to monitor PDCCH for detection of DCI format 2_9 according to a common search space as described in clause 10.1, and a location in DCI format 2_9 by position-inDCI-NES of a cell DTX/DRX indicator field for the serving cell 
-	if the UE is configured with both cell DTX operation and cell DRX operation for the serving cell, the cell DTX/DRX indicator field includes two bits where the first bit indicates the cell DTX operation and the second bit indicates the cell DRX operation
-	if the UE is configured with only one of the cell DTX operation and cell DRX operation for the serving cell, the cell DTX/DRX indicator field includes one bit indicating one of the cell DTX operation and cell DRX operation, respectively, for the serving cell
-	a '0' value for a bit of the cell DTX/DRX indicator field indicates deactivation of cell DTX or of cell DRX
-	a '1' value for a bit of the cell DTX/DRX indicator field indicates activation of cell DTX or of cell DRX
-	if the serving cell is configured with a SUL carrier, the cell DTX/DRX indicator field indication for activation or deactivation of cell DRX applies to both the UL carrier and the SUL carrier
A UE does not expect to monitor PDCCH for detection of DCI format 2_9 on more than one serving cells.
*** Unchanged parts are omitted ***
-------------------------------------------------------End of Text proposal ------------------------------------------------------



 Conclusion
In this contribution, we have the following proposals:
Proposal 1: UE does not monitor DCI format 2_9 in its C-DRX non-active period. Send an LS to RAN2 to capture this in TS38.321 sec 5.7. 

Proposal 2: HARQ-ACK transmission will not be impacted by cell DRX non-active period. No additional spec change is needed. 
Proposal 3: HARQ-ACK generation for SPS occasions overlapping with cell DTX non-active period follows legacy behavior as for SPS occasions overlapping with symbols indicated as UL by tdd-UL-DL-ConfigurationCommon. The TP is provided as follows:
	Reason for change: HARQ-ACK bits will still be generated for SPS occasions overlapping with cell DTX non-active period although these SPS occasions will not be transmitted.

	Summary of change: HARQ-ACK bits for SPS occasions overlapping with cell DTX non-active period are not generated.

	Consequences if not approved: Unnecessary UE implementation on HARQ-ACK generation and possible transmission of HARQ-ACK for SPS occasions not transmitted.

	
-----------------------------------------------------------Text proposal -----------------------------------------------------------
TS38.213
9.1.2	Type-1 HARQ-ACK codebook determination
<unchanged part 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.
Set  to the number of serving cells configured to the UE
Set  to the number of SPS PDSCH configurations configured to the UE for serving cell 
Set  to the number of DL slots for SPS PDSCH receptions on serving cell  with HARQ-ACK information multiplexed on the PUCCH
Set  – HARQ-ACK information bit index
Set  – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while  
Set  – SPS PDSCH configuration index: lower indexes correspond to lower RRC indexes of corresponding SPS configurations 
while 
Set  – slot index 
while 
if {
a UE is configured to receive SPS PDSCHs from slot  to slot  for SPS PDSCH configuration  on serving cell , 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 where  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, or by pdsch-AggregationFactor in sps-Config-Multicast, or due to overlapping with non-active periods of cell DTX configured by cellDTXConfig  and HARQ-ACK information for the SPS PDSCH is associated with the PUCCH
}
 = HARQ-ACK information bit for this SPS PDSCH reception 
;
end if
;
end while
;
end while
;
end while
<unchanged part omitted>
-------------------------------------------------------End of Text proposal ------------------------------------------------------



Proposal 4: Adopt the changes to NES RRC parameter parameters related to cell DTX/DRX in Table. 1. 
Table 1. Changes (marked in green) to NES RRC parameters related to cell DTX/DRX
	Row
	RAN2 Parent IE
	Parameter name in the specspec
	Description
	Value range

	15
	cellDTRX-DCI-config
cellDTRX-DCI-combinationsPercell
	positionInDCI-cellDTRX
	Configure the starting bit position of an information block corresponding to cell DTX/DRX operation for the serving cell of DCI format 2_9
	0..[sizeDCI-2-9]-1

	16
	cellDTRX-DCI-config
cellDTRX-DCI-combinationsPercell
	servingCellId
	Configure the serving cell ID corresponding to positionInDCI-cellDTRX
	0..maxNrofServingCells-1

	17
	

cellDTRX-DCI-combinations
	cellDTRX-DCI-combinationsPercell
	Include per cell configuration parameter for new DCI format 2_9 for a serving cell.
Pair of {positionInDCI-cellDTRX, servingCellId}l
	Includes at least Pair of {positionInDCI-cellDTRX, and servingCellId}

	18
	cellDTRX-DCI-config

	cellDTRX-DCI-combinations
	Include list of per cell configuration parameter for new DCI format 2_9 for serving cell(s).
A list of cellDTRX-DCI-combinationsPerCell
	cellDTRX-DCI-combinationsPerCell ({1...maxNrofServingCells} )



Proposal 5: Consider that RAN2 combined CellDTXConfig and CellDRXConfig into one CellDTXDRXConfig, modify RAN1 spec correspondingly. The TP is provided in the following:
	Reason for change: The parameter that defines cell DTX/DRX patterns in RAN1 spec does not align with RAN2 running CR. 

	Summary of change: Align parameter name with RAN2 .

	Consequences if not approved: Unmatched specs. 

	-----------------------------------------------------------Text proposal -----------------------------------------------------------
*** Unchanged parts are omitted ***
TS 38.213
11.5	Adaptation of cell operation
A UE configured for operation on a serving cell according to  one or both of a cell DTX operation by cellDTXConfig and a cell DRX operation by CellDTXDRX-Config cellDRXConfig for the serving cell [11, TS 38.331], can be additionally provided by dci-Format2-9 a Type3-PDCCH search spaceCSS set to monitor PDCCH for detection of DCI format 2_9 according to a common search space as described in clause 10.1, and a location in DCI format 2_9 by position-inDCI-NES of a cell DTX/DRX indicator field for the serving cell 
-	if the UE is configured with both cell DTX operation and cell DRX operation for the serving cell, the cell DTX/DRX indicator field includes two bits where the first bit indicates the cell DTX operation and the second bit indicates the cell DRX operation
-	if the UE is configured with only one of the cell DTX operation and cell DRX operation for the serving cell, the cell DTX/DRX indicator field includes one bit indicating one of the cell DTX operation and cell DRX operation, respectively, for the serving cell
-	a '0' value for a bit of the cell DTX/DRX indicator field indicates deactivation of cell DTX or of cell DRX
-	a '1' value for a bit of the cell DTX/DRX indicator field indicates activation of cell DTX or of cell DRX
-	if the serving cell is configured with a SUL carrier, the cell DTX/DRX indicator field indication for activation or deactivation of cell DRX applies to both the UL carrier and the SUL carrier
A UE does not expect to monitor PDCCH for detection of DCI format 2_9 on more than one serving cells.
*** Unchanged parts are omitted ***
-------------------------------------------------------End of Text proposal ------------------------------------------------------
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