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[bookmark: _Ref178064866]1	Introduction
This contribution is a pre-meeting summary of the 8 documents submitted for the AI7.2.10.6 on cross-carrier scheduling with different numerologies.

2 Summary of issues addressed in the Tdocs
2.1 Identified issues 
	Issue #
	Description
	Source

	1
	Cross-carrier release of the SPS PDSCH – HARQ-ACK resource and type-1 codebook determination
	ZTE, vivo,
MTek, Intel
CATT,Huawei

	2
	Type-2 HARQ-ACK codebook with multiple DCIs in one monitoring occasion
	LGE, 
Intel,
Ericsson



2.2 Spec improvements 
	Issue #
	Description
	Source

	1
	TP for subclause 5.5, 38.214 for specification improvement
< unchanged text omitted >
This clause applies only if the PDCCH carrying the scheduling DCI is received on one carrier with one OFDM subcarrier spacing (µPDCCH), and the PDSCH scheduled to be received by the DCI is on another carrier with another OFDM subcarrier spacing (µPDSCH).
If the µPDCCH < µPDSCH, the UE is expected to receive the scheduled PDSCH, if the first symbol in the PDSCH allocation, including the DM-RS, as defined by the slot offset K0 and the start and length indicator SLIV of the scheduling DCI starts no earlier than the first symbol of the slot allocated for the PDSCH PDSCH slot starting at least Npdsch PDCCH symbols after the end of the PDCCH scheduling the PDSCH, not taking into account the effect of receive timing difference between the scheduling cell and the scheduled cell.
< unchanged text omitted >
	Ericsson



3 FL proposal
Issue #1: This is a left-over from RAN1#100e and it would be helpful to complete this aspect of the design.
[bookmark: _GoBack]Issue #2: This is a left-over from RAN1#100e and it would be helpful to complete this aspect of the design.
Spec improvement: The proposal helps align the new text introduced in this WI to that typically used in Rel-15 and should be easy to determine whether to take the proposal or drop it.
FL proposal: Address all the raised issues in RAN1#100bis e-meeting
4 References
[1] R1-2001622 Remaining Issues on Cross-carrier Scheduling with Mixed Numerologies, ZTE
[2] R1-2001692 Remaining issues on cross-carrier scheduling with mix numerologies, vivo
[3] R1-2001837 Remaining issues on X-carrier scheduling with different SCS, MediaTek Inc.
[4] R1-2001942 Remaining issue on cross-carrier scheduling with different numerology, LG Electronics
[5] R1-2002014 Remaining issues on cross-carrier scheduling with different numerology, Intel Corporation
[6] R1-2002067 Discussion on HARQ-ACK feedback for SPS PDSCH release with cross-carrier scheduling, CATT
[7] R1-2002423 Remaining issues for cross-carrier scheduling with different numerologies, Ericsson
[8] R1-2002580 Remaining issues on cross-carrier scheduling with different numerology, Huawei, HiSilicon



[bookmark: _Hlk37766401]Annex – Proposals of the submitted Tdocs
R1-2001622	Remaining Issues on Cross-carrier Scheduling with Mixed Numerologies	ZTE
Observation 1: Understanding of Rel-15 SPS release
· Rel-15 does not support cross-carrier SPS release.
· Rel-15 UE behaviour is the same no matter whether the HARQ-ACK for Rel-15 SPS release is associated with the SPS PDSCH carrier or the SPS release carrier.
Observation 2: Associating semi-static HARQ-ACK codebook with the last slot in the SPS PDSCH carrier that is overlapping with the PDCCH providing SPS release is backward compatible. 
Proposal 1: For construction of semi-static HARQ-ACK codebook for SPS release,
· The codebook is associated with the SPS PDSCH carrier.
· The codebook is associated with the last slot overlapping with the PDCCH providing SPS release.
TP1: {TS38.213 Section 9.1.2.1}
	For the set of slot timing values [image: ], the UE determines a set of [image: ] occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a single SPS PDSCH release is same as for a corresponding SPS PDSCH reception in the last slot that overlaps with the PDCCH carrying the SPS PDSCH release. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to multiple SPS PDSCH releases by a single DCI format is same as for a corresponding SPS PDSCH reception with the lowest SPS configuration index among the multiple SPS PDSCH releases in the last slot that overlaps with the PDCCH carrying the SPS PDSCH release.



R1-2001692	Remaining issues on cross-carrier scheduling with mix numerologies	vivo
Proposal 1: In the case of SPS PDSCH and the corresponding PDCCH release are in different carriers with same SCS, the behavior of SPS release in single carrier case is reuse. Specifically, the HARQ-ACK resource is determined based on the last PUCCH slot overlapping with the SPS PDCCH release, while the bit location of the SPS release in type-1 codebook is determined by the SLIV of the SPS PDSCH.
Proposal 2: In the case of SPS PDSCH and the corresponding PDCCH release are in different carriers with different SCSs, the HARQ-ACK resource is determined based on the last PUCCH slot overlapping with the SPS PDCCH release (i.e., same as SPS release in single carrier case).
Proposal 3: In the case of SPS PDSCH and the corresponding PDCCH release are in different carriers with different SCSs, the HARQ-ACK bit location of the SPS release in type-1 codebook is determined by the SLIV of the last slot of SPS PDSCH overlapping with the SPS PDCCH release.
Proposal 4: Accept the proposed TP to clarify the additional timing delay d for cross carrier scheduling.

R1-2001837	Remaining issues on X-carrier scheduling with different SCS	MediaTek Inc.
Proposal 1: Clarify the newly introduced RRC parameter [enableDefaultBeamForCSS] is used for 
· both cross-carrier scheduling with same numerology and cross-carrier scheduling with different numerology 
or
· only cross-carrier scheduling with same numerology.

Proposal 2: Cross-carrier SPS release HARQ-ACK is associated with the SPS PDSCH carrier. 
Proposal 3: The last PDSCH slot that overlaps with the end of last symbol of PDCCH slot containing the SPS PDSCH release is used to determine the location of the HARQ-ACK for SPS PDSCH release in HARQ-ACK Type-1 codebook when PDSCH and PDCCH are with different numerologies.
Proposal 4: The last PDSCH slot that overlaps with the end of last symbol of PDCCH slot containing the SPS PDSCH release is the reference slot used to determine PUCCH Tx slot for SPS PDSCH release HARQ-ACK reporting in HARQ-ACK Type-1 codebook when PDSCH, PDCCH and PUCCH are with different numerologies.

R1-2001942	Remaining issue on cross-carrier scheduling with different numerology	LG Electronics
Proposal: DAI counting rule needs to be defined for the multiple DCIs within a same MO, to avoid potential misalignment on the ordering of HARQ-ACK bits in the HARQ-ACK payload for dynamic codebook between UE and gNB.
· DAI values need to be determined according to some factor such as CCE index used for the PDCCH resource conveying the DCI.
· The following is TP for TS38.213 based on the CCE index.
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
[…]
A value of the counter downlink assignment indicator (DAI) field in DCI formats denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with the DCI formats is present up to the current serving cell and current PDCCH monitoring occasion, first in ascending order of serving cell index and then second in ascending order of PDCCH monitoring occasion index [image: ], where [image: ] and then in ascending order of CCE index for PDCCH. 
[…]



R1-2002014	Remaining issues on cross-carrier scheduling with different numerology	Intel Corporation
Proposal 1: the last PDSCH slot overlapping with the SPS PDSCH release is used to derive a HARQ-ACK occasion in Type1 HARQ-ACK codebook. A HARQ-ACK occasion for SPS PDSCH release is derived corresponding to the SLIV of SPS PDSCH in the SPS PDSCH slot.
Proposal 2: Assuming X>1 DL DCIs scheduling unicast PDSCHs per scheduled cell can be transmitted in a PDCCH MO, C-DAI is used as a third dimension of HARQ-ACK bits ordering in Type2 HARQ-ACK CB.


R1-2002067	Discussion on HARQ-ACK feedback for SPS PDSCH release with cross-carrier scheduling			CATT
Proposal 1: For cross-carrier SPS release, if the HARQ-ACK generation of SPS release is based on the SPS PDSCH carrier, endorse the above text proposal#1.
Proposal 2: For cross-carrier SPS release, if the HARQ-ACK generation of SPS release is based on the SPS release carrier, endorse the above text proposal#2.

	Text proposal#1
9.1.2.1 Type-1 HARQ-ACK codebook in physical uplink control channel
< --------------------omitted text--------------------->
For the set of slot timing values K1, the UE determines a set of MA,C occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a single SPS PDSCH release is same as for a corresponding SPS PDSCH reception unless the SPS PDSCH release and corresponding SPS PDSCH are on different serving cells, in which case it is same as for a corresponding SPS PDSCH reception in the last slot that overlaps with the PDCCH carrying the SPS PDSCH release. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to multiple SPS PDSCH releases by a single DCI format is same as for a corresponding SPS PDSCH reception with the lowest SPS configuration index among the multiple SPS PDSCH releases in the last slot that overlaps with the PDCCH carrying the SPS PDSCH release.
< --------------------omitted text--------------------->

if the UE does not indicate a capability to receive more than one unicast PDSCH per slot and , 

; 

;
if the SPS PDSCH release and corresponding SPS PDSCH are on the same serving cell,
The UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot,
Otherwise,
The UE does not expect to receive SPS PDSCH release on one serving cell and unicast PDSCH on another serving cell carrying the SPS PDSCH indicated by the PDCCH carrying the SPS PDSCH release in the last slot that overlaps with the PDCCH carrying the SPS PDSCH release ;
else 
< --------------------omitted text--------------------->




Text proposal#2
9.1.2.1 Type-1 HARQ-ACK codebook in physical uplink control channel
< --------------------omitted text--------------------->
For the set of slot timing values K1, the UE determines a set of MA,C occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a single SPS PDSCH release is same as for a corresponding SPS PDSCH reception if the time resource of the corresponding SPS PDSCH reception is included in the set of row indexes for determining the MA,C occasions for candidate PDSCH receptions or SPS PDSCH releases, otherwise corresponding to the time resource corresponding to the first row in the second set of row indexes if provided, or to the time resource corresponding to the first row in the a first set of row indexes if the second set of row indexes is not provided. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to multiple SPS PDSCH releases by a single DCI format is same as for a corresponding SPS PDSCH reception with the lowest SPS configuration index among the multiple SPS PDSCH releases if the time resource of the corresponding SPS PDSCH reception is included in the set of row indexes for determining the MA,C occasions for candidate PDSCH receptions or SPS PDSCH releases, otherwise corresponding to the time resource corresponding to the first row in the second set of row indexes if provided, or to the time resource corresponding to the first row in the a first set of row indexes if the second set of row indexes is not provided.
< --------------------omitted text--------------------->



R1-2002423	Remaining issues for cross-carrier scheduling with different numerologies	Ericsson
Proposal 1: Adopt the following TP for subclause 5.5, 38.214. 

<begin TP>
< unchanged text omitted >
This clause applies only if the PDCCH carrying the scheduling DCI is received on one carrier with one OFDM subcarrier spacing (µPDCCH), and the PDSCH scheduled to be received by the DCI is on another carrier with another OFDM subcarrier spacing(µPDSCH).
If the µPDCCH < µPDSCH, the UE is expected to receive the scheduled PDSCH, if the first symbol in the PDSCH allocation, including the DM-RS, as defined by the slot offset K0 and the start and length indicator SLIV of the scheduling DCI starts no earlier than the first symbol of the slot allocated for the PDSCH PDSCH slot starting at least Npdsch PDCCH symbols after the end of the PDCCH scheduling the PDSCH, not taking into account the effect of receive timing difference between the scheduling cell and the scheduled cell.
< unchanged text omitted >
<end TP>

Proposal 2: Release-16 supports reception of multiple valid DCIs at the same monitoring occasions and multiplexing of corresponding feedback in same HARQ codebook. 

Proposal 3: Update HARQ-ACK codebook and PUCCH resource determination to enable reception of multiple valid DCIs at the same monitoring occasions and multiplexing of corresponding feedback in same HARQ codebook.

Proposal 4: Any text proposal to capture cross-carrier SPS release in specifications should clearly reflect conditions for which corresponding UE behaviour is applicable.


R1-2002580	Remaining issues on cross-carrier scheduling with different numerology	Huawei, HiSilicon
[bookmark: OLE_LINK30][bookmark: OLE_LINK27]Proposal 1: Adopt the following TP in TS 38.213.
--------------------------------- Start TP for TS 38.213 sub-clauses 9.1.2.1 ----------------------------------
[bookmark: _Ref505248562][bookmark: _Toc12021470][bookmark: _Toc20311582][bookmark: _Toc26719407][bookmark: _Toc29894840][bookmark: _Toc29899139][bookmark: _Toc29899557][bookmark: _Toc29917294][bookmark: _Toc36498168]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<Unchanged parts omitted>
For the set of slot timing values[image: ], the UE determines a set of [image: ] occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a single SPS PDSCH release is same as for a corresponding SPS PDSCH reception in the last slot that overlaps with the PDCCH carrying the SPS PDSCH release. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to multiple SPS PDSCH releases by a single DCI format is same as for a corresponding SPS PDSCH reception with the lowest SPS configuration index among the multiple SPS PDSCH releases in the last slot that overlaps with the PDCCH carrying the SPS PDSCH release.
<Unchanged parts omitted>
--------------------------------- End TP for TS 38.213 sub-clauses 9.1.2.1 ----------------------------------
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