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1. Introduction
In this contribution, remaining issues for DL/UL data scheduling and HARQ procedure are discussed, mainly focus on PDSCH and PUSCH processing time, UL data transmission procedure and half-duplex operation. 

2. Remaining issue related to PDSCH and PUSCH processing  
Following working assumptions were achieved in the RAN1 #94 meeting [1]:
	Working assumption: 
· The UE is not required to store more than 16 scheduling DCI for PDSCH on a given cell, among all scheduling DCI received prior and up to the current slot
· FFS the applicability to broadcast PDSCH or not
· FFS the applicability to activation/deactivation DCI
· The UE is not required to store more than 16 scheduling DCI for PUSCH on a given cell, among all scheduling DCI received prior and up to the current slot



The main motivation to define above limitation is to avoid the unnecessarily high UE implementation complexity; without such limitations, UE is required to handle/prepare infinite number of PDSCHs and/or PUSCH for reception/transmission. However, it is still unclear for some cases such as broadcast PDSCH and activation/deactivation DCI, group-common DCI e.g. DCI format 2-x series and CA case on the exact limitations on the number of DCIs. In the following, our views are presented for above pending cases.
Case 1: for downlink PDSCH on a given cell
· Option 1:  The UE is not required to store more than 16 DCIs for unicast PDSCH, broadcast PDSCH, SPS PDSCH activation, and/or SPS PDSCH deactivation, on a given cell, among all the DCIs received prior and up to the current slot.
· Option 2: The UE is not required to store more than 16 DCIs for unicast PDSCH, broadcast PDSCH, and/or SPS PDSCH activation, on a given cell, among all the DCIs received prior and up to the current slot.
· Option 3: The UE is not required to store more than 16 DCIs for unicast PDSCH and/or SPS PDSCH activation, on a given cell, among all the DCIs received prior and up to the current slot
Option 1 is the simplest one since same limitation handling is applied to all cases, i.e., any DCIs scheduling PDSCH or activating/deactivating SPS PDSCH cannot be more than 16 in the storage. It is further clarified that the unicast PDSCH is scheduled by DCI with CRC scrambled by C-RNTI/MCS-C-RNTI, broadcast PDSCH is scheduled by DCI with CRC scrambled by SI-RNTI, P-RNTI, RA-RNTI, and/or TC-RNTI, SPS PDSCH activation/deactivation DCI is with CRC scrambled by CS-RNTI.
Compared with option 1, option 2 makes the exception for deactivation DCI such that the deactivation DCI is not counted in the limit; this is because deactivation does not require preparation of PDSCH reception and hence is different from other DCIs.
Compared with option 2, option 3 further removes the limitations for broadcast PDSCH since broadcast PDSCH does not require HARQ operation and hence simpler preparation of PDSCH reception would be sufficient. 
Proposal 1: 
· For downlink, the UE is not required to store more than 16 DCIs for unicast PDSCH and/or SPS PDSCH activation, on a given cell, among all the DCIs received prior and up to the current slot

Case 2: for uplink PUSCH on a given cell
Similarly, for PUSCH, two options can be down-selected.
· Option 1: The UE is not required to store more than 16 DCIs for unicast PUSCH, Msg3 PUSCH, activation/deactivation DCI for PUSCH configured grant Type 2, and/or activation/deactivation DCI for SP-CSI on PUSCH, on a given cell, among all the DCIs received prior and up to the current slot.
· Option 2: The UE is not required to store more than 16 DCIs for unicast PUSCH, Msg3 PUSCH, activation DCI for PUSCH configured grant Type 2, and/or activation DCI for SP-CSI on PUSCH, on a given cell, among all the DCIs received prior and up to the current slot.
It is further clarified that the unicast PDSCH is scheduled by DCI with CRC scrambled by C-RNTI/MCS-C-RNTI, Msg3 PUSCH is scheduled by DCI with CRC scrambled by TC-RNTI, PUSCH configured grant Type 2 activation/deactivation DCI is with CRC scrambled by CS-RNTI, and SP-CSI on PUSCH activation/deactivation DCI is with CRC scrambled by SP-CSI-RNTI.

Proposal 2: 
· For uplink, the UE is not required to store more than 16 DCIs for unicast PUSCH, Msg3 PUSCH, activation DCI for PUSCH configured grant Type 2, and/or activation DCI for SP-CSI on PUSCH, on a given cell, among all the DCIs received prior and up to the current slot.

Case 3: for DCI format 2-x series
· Option 1: DCI 2_x series are also counted in the limit of the number of DCIs for downlink.
· Option 2: DCI 2_x series has own limit for the number of DCIs.
· Option 3: DCI 2_x series are not counted in the limit of the number of DCIs.
First, we should clarify whether above working assumption does not apply to DCI format 2-x series. If no, then it is option 3. While if it is unclear, above three options can be down-selected. Option 1 treats DCI format 2-x series same as the scheduling DCI for PDSCH, although simper, much restriction is imposed. So option 3 is preferred or as compromise, option 2 can be selected.
Proposal 3: 
· DCI 2_x series are not counted in the limit of the number of DCIs.

Case 4: CA case
Above working assumption does not take CA into account. So we present our views for the CA case as well.
· Option 1: the limit of the number of DL (or UL) DCIs storable by the UE in time is linearly scaled up with the number of DL-CCs, 
· For self-scheduling, for each DL-CC, the number of DL (or UL) DCIs is up to 16 (i.e., limit for each CC is same as for non-CA)
· For cross-carrier scheduling, for each scheduling DL-CC, the number of DL (or UL) DCIs is up to 16 x M (i.e., M times limit for each CC is same as for non-CA, where M is the number of CCs schedulable by the scheduling DL-CC)
· Option 2: the limit of the number of DCIs storable by the UE in time is linearly scaled up with the number of DL-CCs for CA with up to 4 DL-CCs., For CA with more than 4 DL-CCs, the limit of the number of DCIs storable by the UE is based on the UE capability report of pdcch-BlindDetectionCA
· For self-scheduling, for each DL-CC, the number of DL (or UL) DCIs is up to 16 x (y/N) (i.e., limit for each CC is non-CA scaled by y/N where y is the reported capability and N is the number of DL-CCs)
· For cross-carrier scheduling, for each scheduling DL-CC, the number of DL (or UL) DCIs is up to 16 x M x (y/N) (i.e., M times limit for each CC is non-CA scaled by y/N, where M is the number of CCs schedulable by the scheduling DL-CC)
· Note: pdcch-BlindDetectionCA is the UE capability signalling reporting the number of PDCCH BDs/CCEs for CA
Proposal 4:
· Following can be adopted for Rel.15 NR on the limit of the maximum number of valid DCIs for CA case
· The limit of the number of DCIs storable by the UE in time is linearly scaled up with the number of DL-CCs for CA with up to 4 DL-CCs, and for CA with more than 4 DL-CCs, the limit of the number of DCIs storable by the UE is based on the UE capability report of pdcch-BlindDetectionCA
· For self-scheduling, for each DL-CC, the number of DL (or UL) DCIs is up to 16 x (y/N) (i.e., limit for each CC is non-CA scaled by y/N where y is the reported capability and N is the number of DL-CCs)
· For cross-carrier scheduling, for each scheduling DL-CC, the number of DL (or UL) DCIs is up to 16 x M x (y/N) (i.e., M times limit for each CC is non-CA scaled by y/N, where M is the number of CCs schedulable by the scheduling DL-CC)
· Note: pdcch-BlindDetectionCA is the UE capability signalling reporting the number of PDCCH BDs/CCEs for CA

3. Remaining issue related to UL data transmission procedure  
Following agreements were achieved in the RAN1 #93 meeting [2]:

	[bookmark: _Hlk525054850]Agreements:
· For CS-RNTI DCI sizes
· For DCI format 1-1 with CS-RNTI, the DCI size are the same as the DCI format 1-1 with C-RNTI in respective search space. 
· For DCI format 0-1 with CS-RNTI, the DCI size are the same as the DCI format 0-1 with C-RNTI in respective search space. 
· For DCI format 1-0 with CS-RNTI, the DCI size are the same as the DCI format 1-0 with C-RNTI in respective search space. 
· For DCI format 0-0 with CS-RNTI, the DCI size are the same as the DCI format 0-0 with C-RNTI in respective search space. 

Agreements:
· For both initial transmission and re-transmissions for GF scheduling for URLLC,
· For UL configured grant, the MCS table is configured by the existing parameter associated with the RRC configured grant configuration, which is extended to include the new 64QAM MCS table.
· For DL SPS, RRC indicates whether or not the new 64QAM table is configured. The indication for the new MCS table for DL SPS is separate from the one for grant-based DL scheduling.



For parameters configurable for both grant-based PUSCH and for configured-grant PUSCH independently, one remaining issue is for configured grant re-transmission scheduled by DCI with CRC scrambled with a CS-RNTI, of which configuration the RRC parameters should be used. 
The DCI with CRC scrambled with the CS-RNTI can be used for activation, deactivation and re-transmission of the configured grant PUSCH. By setting special value of some fields such as NDI, HPN, RV, MCS and resource block assignment, UE can differentiate the DCI with CS-RNTI that is for activation/deactivation or re-transmission. Above differentiation requires the positions for NDI, HPN, RV, MCS and resource block assignment fields should keep the same in the activation/deactivation DCI and in the re-transmission scheduling DCI, otherwise UE cannot distinguish. Figure 1 illustrates the issue. 
[image: ]
Figure 1: illustration of the issue for configured grant re-transmission

In the last meeting, following two options were proposed and the pros/cons are listed.
For a scheduled retransmission of a TB previously transmitted on a configured PUSCH, the UE follows
· Option 1: the set of parameters provided in configuredGrantConfig IE that are common to both Type1 and Type2 configured grant. For all other parameters not provided in configuredGrantConfig, including those in rrc-ConfiguredUplinkGrant, the UE follows the transmission configuration provided by the PUSCH-Config IE.
· Pros: simple and no additional issues.
· Cons: May lose some scheduling flexibility
· Option 2: the set of transmission parameters provided by the PUSCH-Config IE. 
· Pros: May have some scheduling flexibility
· Cons: 
· In order to avoid ambiguity on the DCI scrambled by CS-RNTI is used for (de)activation/re-transmission, restrictions on configured grant configurations are necessary, i.e., rbg-Size, transform-precoding, FH, etc. for configured grant, have to be aligned with those for dynamic grant eventually 
· conflict with the agreements for the new MCS table for grant-free URLLC
Option 2 not only conflicts the previous agreements but also restricts configured grant configurations quite a lot. On the other hand, Option 1 has no critical problem at all. Therefore, we propose to adopt option 1.
Proposal 5: 
· For a scheduled retransmission of a TB previously transmitted on a configured PUSCH, the UE follows the set of parameters provided in configuredGrantConfig IE that are common to both Type1 and Type2 configured grant. For all other parameters not provided in configuredGrantConfig, including those in rrc-ConfiguredUplinkGrant, the UE follows the transmission configuration provided by the PUSCH-Config IE

Based on the proposal 5, following corrections should be applied to the current spec.
PUSCH DMRS configuration and sequence initialization
According to TS 38.211, DM-RS sequence is generated by using the higher-layer parameters scramblingID0 and scramblingID1 in the DMRS-UplinkConfig IE. For a UE configured with configured grant transmission, both PUSCH-Config and ConfiguredGrantConfig that have DMRS-UplinkConfig are provided. Hence, when the UE generates DM-RS sequence, UE cannot know which parameter of DMRS-UplinkConfig the UE shall use. We believe this issue is an essential for configured grant transmission and hence, a TP is required.
Proposal 6: 
· Adopt following TP for TS38.211 Subclause 6.4.1.1.1.1 and 6.4.1.1.1.2.
== Begin ==
[bookmark: _Toc516767310]6.4.1.1	 Demodulation reference signal for PUSCH
[bookmark: _Toc516767311]6.4.1.1.1	Sequence generation
6.4.1.1.1.1	Sequence generation when transform precoding is disabled

If transform precoding for PUSCH is not enabled, the sequence  shall be generated according to

.

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with



where  is the OFDM symbol number within the slot,  is the slot number within a frame, and
-	 are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-UplinkConfig IE in the PUSCH-Config if provided and the PUSCH is scheduled by DCI format 0_1 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or in the cg-DMRS-configuration IE in the ConfiguredGrantConfig if provided and the PUSCH is configured or is scheduled by DCI format 0_1 with the CRC scrambled by CS-RNTI or by a Type 1 PUSCH transmission with a configured grant; 
-	is given by the higher-layer parameter scramblingID0 in the DMRS-UplinkConfig IE in the PUSCH-Config if provided and if the PUSCH is scheduled by DCI format 0_0 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or in the cg-DMRS-configuration IE in the ConfiguredGrantConfig if provided and if the PUSCH is configured or is scheduled by DCI format 0_0 with the CRC scrambled by CS-RNTI;

-	 otherwise. 
The quantity  is indicated by the DM-RS initialization field, if present, in the DCI associated with the PUSCH transmission if DCI format 0_1 in [4, TS 38.212] is used, or by the higher layer parameter dmrs-SeqInitialization, if present, in the rrc-ConfiguredUplinkGrant IE, otherwise .
[…]
6.4.1.1.1.2	Sequence generation when transform precoding is enabled

If transform precoding for PUSCH is enabled, the reference-signal sequence  shall be generated according to




where  is given by clause 5.2.2 with  and  for a PUSCH transmission dynamically scheduled by DCI.
The sequence group [image: ], where [image: ] is given by
-	 if  is configured by the higher-layer parameter nPUSCH-Identity in the DMRS-UplinkConfig IE in the PUSCH-Config for the PUSCH scheduled by a DCI with CRC scrambled by C-RNTI, MCS-C-RNTI, or in the cg-DMRS-Configuration for the uplink transmission with configured grant according to [TS38.214 Section 6.1.2.3] and for the PUSCH scheduled by a DCI with CRC scrambled by CS-RNTI, and the PUSCH is not a msg3 PUSCH according to clause 8.3 in [5, TS 38.213].
-	 otherwise
== End ==

UE procedure for applying transform precoding on PUSCH
Proposal 7:
· Adopt following TPs for TS38.214 Subclause 6.1.3.
== Begin ==
6.1.3	UE procedure for applying transform precoding on PUSCH

For Msg3 PUSCH transmission, the UE shall consider the transform precoding either 'enabled' or 'disabled' according to the higher layer configured parameter msg3-transformPrecoding.
For PUSCH transmission scheduled with a DCI with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, or SP-CSI-RNTI:
-	If the DCI with the scheduling grant was received with DCI format 0_0 in a common search space, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding. 
-	If the DCI with the scheduling grant was not received with DCI format 0_0 or 0_1 in a UE-specific search space
-	If the UE is configured with the higher layer parameter transformPrecoder in the PUSCH-Config IE [transform-precoding-scheduled], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter transformPrecoder in the PUSCH-Config IE [transform-precoding-scheduled], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding.
For PUSCH transmission without grant on a configured grant or scheduled by DCI with CRC scrambled by CS-RNTI:
-	If the UE is configured with the higher layer parameter transformPrecoder in the ConfiguredGrantConfig IE [transform-precoding-TWG], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter transformPrecoder in the ConfiguredGrantConfig IE [transform-precoding-TWG], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding.
== End ==

PUSCH repetition
Proposal 8:
· Adopt following TPs for TS38.214 Subclause 6.1.2.1 and Subclause 6.1.2.3.1:
== Begin ==
6.1.2.1	Resource allocation in time domain
[…]
When the If a UE is configured with the higher layer parameter pusch-AggregationFactor > 1, for a PUSCH transmission scheduled by a DCI format 0_0 or 0_1 with CRC scrambled by C-RNTI or MCS-C-RNTI, the same symbol allocation is applied across the pusch-AggregationFactor aggregationFactorUL consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the pusch-AggregationFactor aggregationFactorUL consecutive slots applying the same symbol allocation in each slot. The redundancy version to be applied on the nth transmission occasion of the TB is determined according to table 6.1.2.1-2.  
Table 6.1.2.1-2: Redundancy version when pusch-AggregationFactor is present aggregationFactorUL > 1
	rvid indicated by the DCI scheduling the PUSCH
	rvid to be applied to nth transmission occasion

	
	n mod 4 = 0
	n mod 4 = 1
	n mod 4 = 2
	n mod 4 = 3

	0
	0
	2
	3
	1

	2
	2
	3
	1
	0

	3
	3
	1
	0
	2

	1
	1
	0
	2
	3


[…]
6.1.2.3.1	Transport Block repetition for uplink transmissions with a configured grant
The higher layer configured parameters repK and repK-RV define the K repetitions to be applied to the transmitted transport block, and the redundancy version pattern to be applied to the repetitions. For the nth transmission occasion among K repetitions, n=1, 2, …, K, it is associated with (mod(n-1,4)+1)th value in the configured RV sequence. The initial transmission of a transport block may starts at 
-	the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},
-	any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},
-	any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K=8. 
For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or when a PDCCH is detected UL grant for scheduling the same TB is received within the period P scheduling a PUSCH for the same HARQ process as the configured grant, whichever occurs is reached first. The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P.
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, or for a PUSCH transmission scheduled by a DCI format 0_0 or 0_1 with CRC scrambled by CS-RNTI, when the UE is configured with repK > 1, the UE shall repeat the TB across the repK consecutive slots applying the same symbol allocation in each slot. If the UE procedure for determining slot configuration, as defined in subclause 11.1 of [6, TS 38.213], determines symbols of a slot allocated for PUSCH as downlink symbols, the transmission on that slot is omitted for multi-slot PUSCH transmission. 
== End ==

PUSCH frequency-domain resource allocation
Proposal 9:
· Adopt following TPs for TS38.214 Subclause 6.1.2.2:
== Begin ==
[bookmark: _Toc517439507]6.1.2.2	Resource allocation in frequency domain
[…]
If the scheduling DCI is addressed to C-RNTI or MCS-C-RNTI and is configured to indicate the uplink resource allocation type as part of the Frequency domain resource assignment field by setting a higher layer parameter resourceAllocation in the PUSCH-Config pusch-Config to 'dynamicswitch', the UE shall use uplink resource allocation type 0 or type 1 for PUSCH as defined by this DCI field. If the scheduling DCI is addressed to CS-RNTI and is configured to indicate the uplink resource allocation type as part of the Frequency domain resource assignment field by setting a higher layer parameter resourceAllocation in the ConfiguredGrantConfig pusch-Config to 'dynamicswitch', the UE shall use uplink resource allocation type 0 or type 1 for PUSCH as defined by this DCI field. Otherwise the UE shall use the uplink frequency resource allocation type as defined by the higher layer parameter resourceAllocation.
The UE shall assume that when the scheduling PDCCH is received with DCI format 0_0, then uplink resource allocation type 1 is used. 
[…]
[bookmark: _Toc517439508]6.1.2.2.1	Uplink resource allocation type 0
In uplink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive virtual resource blocks defined by higher layer parameter rbg-Size configured in pusch-Config and the size of the bandwidth part as defined in Table 6.1.2.2.1-1. If the PUSCH is scheduled by a DCI addressed to C-RNTI or MCS-C-RNTI, the UE shall use rbg-Size in the PUSCH-Config; else if the PUSCH is configured transmission or is scheduled by a DCI addressed to CS-RNTI, the UE shall use rbg-Size in the ConfiguredGrantConfig.
== End ==

4. Half-duplex operation
In RAN2 NR AH1807 meeting, duplex mode operation was discussed in DRX session [3]. The discussion is postponed to the next meeting and it is suggested to check whether there is anything missing in RAN1 specs and see what need to be captured in MAC. 
In RAN2#103 meeting, duplex mode operation was further discussed in DRX session [4]. The discussion is further postponed to the next meeting and it is suggested to further check RAN1 specs.
It is found that LTE specifies following in TS 36.211 subclause 4.1 and 4.2 [5]:
	[bookmark: _Toc454817944]4.1	Frame structure type 1
[…]
For FDD, 10 subframes are available for downlink transmission and 10 subframes are available for uplink transmissions in each 10 ms interval. Uplink and downlink transmissions are separated in the frequency domain. In half-duplex FDD operation, the UE cannot transmit and receive at the same time while there are no such restrictions in full-duplex FDD.
[…]
[bookmark: _Toc454817945]4.2	Frame structure type 2
[…]
In case multiple cells with different uplink-downlink configurations in the current radio frame are aggregated and the UE is not capable of simultaneous reception and transmission in the aggregated cells, the following constraints apply:
-	if the subframe in the primary cell is a downlink subframe, the UE shall not transmit any signal or channel on a secondary cell in the same subframe 
-	if the subframe in the primary cell is an uplink subframe, the UE is not expected to receive any downlink transmissions on a secondary cell in the same subframe
-	if the subframe in the primary cell is a special subframe and the same subframe in a secondary cell is a downlink subframe, the UE is not expected to receive PDSCH/EPDCCH/PMCH/PRS transmissions in the secondary cell in the same subframe, and the UE is not expected to receive any other signals on the secondary cell in OFDM symbols that overlaps with the guard period or UpPTS in the primary cell.
[…]



In NR TS38.306 subclause 4.2.7, UE capability parameters are defined as below: 
	Definitions for parameters
	Per
	M
	FDDTDD
DIFF
	FR1
FR2
DIFF

	simultaneousRxTxInterBandCA
Indicates whether the UE supports simultaneous transmission and reception in TDD-TDD and TDD-FDD inter-band NR CA. It is mandatory for certain TDD-FDD and TDD-TDD band combinations defined in TS 38.101-1, 38.101-2 and 38.101-3.
	BC
	Yes/No
	No
	No

	simultaneousRxTxSUL
Indicates whether the UE supports simultaneous reception and transmission for a NR band combination including SUL. Mandatory/Optional support depends on band combination and captured in TS 38.101-1.
	BC
	Yes/No
	No
	No



Besides, following description is found in TS 38.211 subclause 4.3.2:
“A UE not capable of full-duplex communication is not expected to transmit in the uplink earlier than NRx-TxTc after the end of the last received downlink symbol in the same cell where NRx-Tx is given by [TS 38.101].”
Clearly, above specification is not sufficient, it does not add the restriction that in half-duplex operation, the UE cannot transmit and receive at the same time. Therefore, following correction is proposed:
Proposal 10: 
· Adopt following TP in 38.211 subclause 4.3.2:
== Begin ==
[bookmark: _Toc516767240]4.3.2	Slots
[…]
A UE not capable of full-duplex communication is not expected to transmit in the uplink during the received downlink symbol and earlier than  after the end of the last received downlink symbol in the same cell where  is given by Table 4.3.2-3.
A UE not capable of full-duplex communication is not expected to receive in the downlink during the transmission of uplink symbol and earlier than  after the end of the last transmitted uplink symbol in the same cell where  is given by Table 4.3.2-3.
== End ==

In addition, for a UE configured with multiple cells and not capable of full-duplex communication, when the UE is provided with tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, tdd-UL-DL-ConfigDedicated and/or slotFormatCombToAddModList and slotFormatCombToReleaseList, constraints for the network configuration and/or UE behaviour for half-duplex communication should be discussed and captured in the related specification, i.e., TS 38.213 subclause 11.1. 
We see following 2 options: 
Option 1: NW shall signal DL/UL/flexible to a UE by tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, tdd-UL-DL-ConfigDedicated and/or SFI in DCI format 2-0 such that DL/UL/flexible are aligned across CCs in the band combination where the UE reports “false” as the UE capability simultaneousRxTxInterBandCA and/or simultaneousRxTxSUL or the UE does not report “true” as the UE capability simultaneousRxTxInterBandCA and/or simultaneousRxTxSUL.
· If a UE is configured with tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, and/or tdd-UL-DL-ConfigDedicated, or signalling SFI for one CC in the band combination where the UE reports “false” as the UE capability simultaneousRxTxInterBandCA and/or simultaneousRxTxSUL or the UE does not report “true” as the UE capability simultaneousRxTxInterBandCA and/or simultaneousRxTxSUL, the DL/UL/flexible configured/indicated by the signalling is applied for all the CCs in the same band combination.
· If a UE is configured with tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, and/or tdd-UL-DL-ConfigDedicated, or signalling SFI, for more than one CCs in the band combination where the UE reports “false” as the UE capability simultaneousRxTxInterBandCA and/or simultaneousRxTxSUL or the UE does not report “true” as the UE capability simultaneousRxTxInterBandCA and/or simultaneousRxTxSUL, NW ensures the DL/UL/flexible configured/indicated by the signalling are the same across CCs in the band combination.
· Option 2: The DL/UL/flexible configured/indicated by the signaling can be different across CCs in the band combination where the UE reports “false” as the UE capability simultaneousRxTxInterBandCA and/or simultaneousRxTxSUL or the UE does not report “true” as the UE capability simultaneousRxTxInterBandCA and/or simultaneousRxTxSUL, UE determines DL or UL or flexible based on a specific cell, where the specific cell is PCell/PScell or the CC with the smallest cell index across CCs in the band combination. 
Comparing the two options, option 2 is better when taking into account the case where NW may not use any semi-static/dynamic TDD signalling. Therefore, following is proposed:
Proposal 11:
· In case multiple cells with different uplink-downlink-flexible configurations/indications are aggregated and the UE is not capable of simultaneous reception and transmission in the aggregated cells, the following constraints apply:
· if the symbol in the specific cell is a downlink symbol, the UE shall not transmit any signal or channel on a secondary cell in the same symbol 
· if the symbol in the specific cell is an uplink symbol, the UE is not expected to receive any downlink transmissions on the other cell in the same symbol
· if the symbol in the specific cell is a flexible symbol, the UE is not expected to receive any downlink transmissions and transmit any signal or channel on the other cell in the same symbol.
· The specific cell is the PCell, PSCell, or the CC with the smallest cell index across CCs in the band combination.

5. Conclusion
In this contribution, we discuss the remaining issues for limitation on maximum number of valid DCIs, UL data transmission procedure and constraints for half-duplex operation. Following are the summary:
Proposal 1: 
· For downlink, the UE is not required to store more than 16 DCIs for unicast PDSCH and/or SPS PDSCH activation, on a given cell, among all the DCIs received prior and up to the current slot
Proposal 2: 
· For uplink, the UE is not required to store more than 16 DCIs for unicast PUSCH, Msg3 PUSCH, activation DCI for PUSCH configured grant Type 2, and/or activation DCI for SP-CSI on PUSCH, on a given cell, among all the DCIs received prior and up to the current slot.
Proposal 3: 
· DCI 2_x series are not counted in the limit of the number of DCIs.
Proposal 4:
· Following can be adopted for Rel.15 NR on the limit of the maximum number of valid DCIs for CA case
· The limit of the number of DCIs storable by the UE in time is linearly scaled up with the number of DL-CCs for CA with up to 4 DL-CCs, and for CA with more than 4 DL-CCs, the limit of the number of DCIs storable by the UE is based on the UE capability report of pdcch-BlindDetectionCA
· For self-scheduling, for each DL-CC, the number of DL (or UL) DCIs is up to 16 x (y/N) (i.e., limit for each CC is non-CA scaled by y/N where y is the reported capability and N is the number of DL-CCs)
· For cross-carrier scheduling, for each scheduling DL-CC, the number of DL (or UL) DCIs is up to 16 x M x (y/N) (i.e., M times limit for each CC is non-CA scaled by y/N, where M is the number of CCs schedulable by the scheduling DL-CC)
· Note: pdcch-BlindDetectionCA is the UE capability signalling reporting the number of PDCCH BDs/CCEs for CA
Proposal 5: 
· For a scheduled retransmission of a TB previously transmitted on a configured PUSCH, the UE follows the set of parameters provided in configuredGrantConfig IE that are common to both Type1 and Type2 configured grant. For all other parameters not provided in configuredGrantConfig, including those in rrc-ConfiguredUplinkGrant, the UE follows the transmission configuration provided by the PUSCH-Config IE
Proposal 6: 
· Adopt following TP for TS38.211 Subclause 6.4.1.1.1.1 and 6.4.1.1.1.2.
== Begin ==
6.4.1.1	 Demodulation reference signal for PUSCH
6.4.1.1.1	Sequence generation
6.4.1.1.1.1	Sequence generation when transform precoding is disabled

If transform precoding for PUSCH is not enabled, the sequence  shall be generated according to

.

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with



where  is the OFDM symbol number within the slot,  is the slot number within a frame, and
-	 are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-UplinkConfig IE in the PUSCH-Config if provided and the PUSCH is scheduled by DCI format 0_1 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or in the cg-DMRS-configuration IE in the ConfiguredGrantConfig if provided and the PUSCH is configured or is scheduled by DCI format 0_1 with the CRC scrambled by CS-RNTI or by a Type 1 PUSCH transmission with a configured grant; 
-	is given by the higher-layer parameter scramblingID0 in the DMRS-UplinkConfig IE in the PUSCH-Config if provided and if the PUSCH is scheduled by DCI format 0_0 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or in the cg-DMRS-configuration IE in the ConfiguredGrantConfig if provided and if the PUSCH is configured or is scheduled by DCI format 0_0 with the CRC scrambled by CS-RNTI;

-	 otherwise. 
The quantity  is indicated by the DM-RS initialization field, if present, in the DCI associated with the PUSCH transmission if DCI format 0_1 in [4, TS 38.212] is used, or by the higher layer parameter dmrs-SeqInitialization, if present, in the rrc-ConfiguredUplinkGrant IE, otherwise .
[…]
6.4.1.1.1.2	Sequence generation when transform precoding is enabled

If transform precoding for PUSCH is enabled, the reference-signal sequence  shall be generated according to




where  is given by clause 5.2.2 with  and  for a PUSCH transmission dynamically scheduled by DCI.
The sequence group [image: ], where [image: ] is given by
-	 if  is configured by the higher-layer parameter nPUSCH-Identity in the DMRS-UplinkConfig IE in the PUSCH-Config for the PUSCH scheduled by a DCI with CRC scrambled by C-RNTI, MCS-C-RNTI, or in the cg-DMRS-Configuration for the uplink transmission with configured grant according to [TS38.214 Section 6.1.2.3] and for the PUSCH scheduled by a DCI with CRC scrambled by CS-RNTI, and the PUSCH is not a msg3 PUSCH according to clause 8.3 in [5, TS 38.213].
-	 otherwise
== End ==
Proposal 7:
· Adopt following TPs for TS38.214 Subclause 6.1.3.
== Begin ==
6.1.3	UE procedure for applying transform precoding on PUSCH

For Msg3 PUSCH transmission, the UE shall consider the transform precoding either 'enabled' or 'disabled' according to the higher layer configured parameter msg3-transformPrecoding.
For PUSCH transmission scheduled with a DCI with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, or SP-CSI-RNTI:
-	If the DCI with the scheduling grant was received with DCI format 0_0 in a common search space, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding. 
-	If the DCI with the scheduling grant was not received with DCI format 0_0 or 0_1 in a UE-specific search space
-	If the UE is configured with the higher layer parameter transformPrecoder in the PUSCH-Config IE [transform-precoding-scheduled], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter transformPrecoder in the PUSCH-Config IE [transform-precoding-scheduled], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding.
For PUSCH transmission without grant on a configured grant or scheduled by DCI with CRC scrambled by CS-RNTI:
-	If the UE is configured with the higher layer parameter transformPrecoder in the ConfiguredGrantConfig IE [transform-precoding-TWG], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter transformPrecoder in the ConfiguredGrantConfig IE [transform-precoding-TWG], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding.
== End ==
Proposal 8:
· Adopt following TPs for TS38.214 Subclause 6.1.2.1 and Subclause 6.1.2.3.1:
== Begin ==
6.1.2.1	Resource allocation in time domain
[…]
When the If a UE is configured with the higher layer parameter pusch-AggregationFactor > 1, for a PUSCH transmission scheduled by a DCI format 0_0 or 0_1 with CRC scrambled by C-RNTI or MCS-C-RNTI, the same symbol allocation is applied across the pusch-AggregationFactor aggregationFactorUL consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the pusch-AggregationFactor aggregationFactorUL consecutive slots applying the same symbol allocation in each slot. The redundancy version to be applied on the nth transmission occasion of the TB is determined according to table 6.1.2.1-2.  
Table 6.1.2.1-2: Redundancy version when pusch-AggregationFactor is present aggregationFactorUL > 1
	rvid indicated by the DCI scheduling the PUSCH
	rvid to be applied to nth transmission occasion

	
	n mod 4 = 0
	n mod 4 = 1
	n mod 4 = 2
	n mod 4 = 3

	0
	0
	2
	3
	1

	2
	2
	3
	1
	0

	3
	3
	1
	0
	2

	1
	1
	0
	2
	3


[…]
6.1.2.3.1	Transport Block repetition for uplink transmissions with a configured grant
The higher layer configured parameters repK and repK-RV define the K repetitions to be applied to the transmitted transport block, and the redundancy version pattern to be applied to the repetitions. For the nth transmission occasion among K repetitions, n=1, 2, …, K, it is associated with (mod(n-1,4)+1)th value in the configured RV sequence. The initial transmission of a transport block may starts at 
-	the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},
-	any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},
-	any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K=8. 
For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or when a PDCCH is detected UL grant for scheduling the same TB is received within the period P scheduling a PUSCH for the same HARQ process as the configured grant, whichever occurs is reached first. The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P.
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, or for a PUSCH transmission scheduled by a DCI format 0_0 or 0_1 with CRC scrambled by CS-RNTI, when the UE is configured with repK > 1, the UE shall repeat the TB across the repK consecutive slots applying the same symbol allocation in each slot. If the UE procedure for determining slot configuration, as defined in subclause 11.1 of [6, TS 38.213], determines symbols of a slot allocated for PUSCH as downlink symbols, the transmission on that slot is omitted for multi-slot PUSCH transmission. 
== End ==
Proposal 9:
· Adopt following TPs for TS38.214 Subclause 6.1.2.2:
== Begin ==
6.1.2.2	Resource allocation in frequency domain
[…]
If the scheduling DCI is addressed to C-RNTI or MCS-C-RNTI and is configured to indicate the uplink resource allocation type as part of the Frequency domain resource assignment field by setting a higher layer parameter resourceAllocation in the PUSCH-Config pusch-Config to 'dynamicswitch', the UE shall use uplink resource allocation type 0 or type 1 for PUSCH as defined by this DCI field. If the scheduling DCI is addressed to CS-RNTI and is configured to indicate the uplink resource allocation type as part of the Frequency domain resource assignment field by setting a higher layer parameter resourceAllocation in the ConfiguredGrantConfig pusch-Config to 'dynamicswitch', the UE shall use uplink resource allocation type 0 or type 1 for PUSCH as defined by this DCI field. Otherwise the UE shall use the uplink frequency resource allocation type as defined by the higher layer parameter resourceAllocation.
The UE shall assume that when the scheduling PDCCH is received with DCI format 0_0, then uplink resource allocation type 1 is used. 
[…]
6.1.2.2.1	Uplink resource allocation type 0
In uplink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive virtual resource blocks defined by higher layer parameter rbg-Size configured in pusch-Config and the size of the bandwidth part as defined in Table 6.1.2.2.1-1. If the PUSCH is scheduled by a DCI addressed to C-RNTI or MCS-C-RNTI, the UE shall use rbg-Size in the PUSCH-Config; else if the PUSCH is configured transmission or is scheduled by a DCI addressed to CS-RNTI, the UE shall use rbg-Size in the ConfiguredGrantConfig.
== End ==
Proposal 10: 
· Adopt following TP in 38.211 subclause 4.3.2:
== Begin ==
4.3.2	Slots
[…]
A UE not capable of full-duplex communication is not expected to transmit in the uplink during the received downlink symbol and earlier than  after the end of the last received downlink symbol in the same cell where  is given by Table 4.3.2-3.
A UE not capable of full-duplex communication is not expected to receive in the downlink during the transmission of uplink symbol and earlier than  after the end of the last transmitted uplink symbol in the same cell where  is given by Table 4.3.2-3.
== End ==
Proposal 11:
· In case multiple cells with different uplink-downlink-flexible configurations/indications are aggregated and the UE is not capable of simultaneous reception and transmission in the aggregated cells, the following constraints apply:
· if the symbol in the specific cell is a downlink symbol, the UE shall not transmit any signal or channel on a secondary cell in the same symbol 
· if the symbol in the specific cell is an uplink symbol, the UE is not expected to receive any downlink transmissions on the other cell in the same symbol
· if the symbol in the specific cell is a flexible symbol, the UE is not expected to receive any downlink transmissions and transmit any signal or channel on the other cell in the same symbol.
· The specific cell is the PCell, PSCell, or the CC with the smallest cell index across CCs in the band combination.
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* |t was agreed the DCl size for DCI with CS-RNTI is the same as the DCI with C-RNTI

* For DCI with CS-RNTI, NDlI is used to differentiate (de)activation or retransmission
* NDI=0: activation or deactivation; NDI=1: re-transmission

C-RNTI
Same
DCl size
CS-RNTI
CS-RNTI Same position
Initial Tx identifier cc UL/SuL BWP Time-Dom. Mmcs D RV HPN
ConfiguredGrantConfig. indicator | indicator | indicator RA
Re-Tx identifier cc uL/suL BWP Time-Dom. Mcs D RV HPN
299 indicator indicator indicator RA

* The size can be different depending on the waveform, RA type, etc.
* PUSCH-Config. and ConfiguredGrantConfig. Can be configured differently =» Already agreed




