[bookmark: _Hlk31821325][bookmark: _GoBack]3GPP TSG-RAN WG1 Meeting #100bis		R1-2001692
e-Meeting, April 20th – 30th, 2020

Source:	vivo
Title:	Remaining issues on cross-carrier scheduling with mix numerologies
Agenda Item:	7.2.10.6
Document for:	Discussion and Decision
1. Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In this contribution, some remaining issues on cross-carrier scheduling with mix numerologies are discussed and associated text proposals are provided.

2. Discussion 
2.1. SPS release in type-1 HARQ codebook
In Rel-15, the HARQ-ACK resource for DL SPS release, regardless of the type of HARQ codebook, is given by the last PUCCH slot overlapping with the SPS PDCCH release and a timing offset k, according to the following paragraph in section 9.2.3 of TS 38.213 [1]. 
	With reference to slots for PUCCH transmissions, if the UE detects a DCI format scheduling a PDSCH reception ending in slot [image: ] or if the UE detects a DCI format indicating a SPS PDSCH release through a PDCCH reception ending in slot [image: ], the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot [image: ], where [image: ] is a number of slots and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format, if present, or provided by dl-DataToUL-ACK, or by dl-DataToUL-ACKForDCIFormat1_2 for DCI format 1_2. [image: ] corresponds to the last slot of the PUCCH transmission that overlaps with the PDSCH reception or with the PDCCH reception in case of SPS PDSCH release. 


If type-1 HARQ codebook is used, the HARQ-ACK bit location of the DL SPS release is determined by the SLIV of the SPS PDSCH, according to the following paragraph in section 9.1.2.1 [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. 


Observation 1: In Rel-15, 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.

This behavior is at least applicable when SPS PDSCH and the corresponding PDCCH release are in the same carrier, while the PUCCH can be in the same or different carriers and/or SCSs. The UE behavior is not clear in the following cases:
· Case-1: SPS PDSCH and the corresponding PDCCH release are in different carriers with same SCS.
· Case-2: SPS PDSCH and the corresponding PDCCH release are in different carriers with different SCSs.
During the discussion in the previous meeting, it seems there is even no common understanding on whether some of these cases are already supported in Rel-15 or not. 
Considering that cross-carrier scheduling with same numerology has already been supported in Rel-15, Case-1 may already be implemented by some UE vendors. Thus, it is desirable not to define a new behavior. In other words, the Rel-15 behavior should be reused for Case-1. More specially, the slot of K1=0 for HARQ-ACK resource is given by the last PUCCH slot overlapping with the SPS PDCCH release, while the SLIV of the SPS PDSCH (in a carrier different from that of SPS PDCCH release) is used to determine the A/N location in the type-1 codebook.
[bookmark: _Ref37170876]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.

Further, it is favorable to strive for a common solution also for Case-2. At least there seems to be no issue to reuse the last PUCCH slot overlapping with the SPS PDCCH release to determine the slot of K1=0, as shown in Figure 1.
[bookmark: _Ref37170879]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).

	[image: ]
	[image: ]
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[bookmark: _Ref36824556][bookmark: _Ref36824553]Figure 1 Examples of SPS release in different carriers with different SCSs
Regarding the A/N location, the principle of using SLIV of the SPS PDSCH to determine the A/N location in the type-1 codebook is still reasonable. However, there may be ambiguous in some cases on which SPS PDSCH slot should be the reference slot to derive SLIV in the type-1 codebook, as shown in Case-2b in Figure 1. In this case, it is questionable which slot (either the yellow slot 2n or the green slot 2n+1) should be the reference slot. 
Although either slot may be possible, given that the reference slot of PUCCH (i.e., K1=0) is the last slot of PUCCH transmission overlapping with the SPS PDCCH release, it is reasonable to use the last slot of SPS PDSCH overlapping with the SPS PDCCH release as the reference slot of SLIV for A/N bit location. The corresponding TPs are provided as below:
	[bookmark: _Ref15913782]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, or a corresponding SPS PDSCH reception in the last slot that overlaps with the PDCCH reception of SPS PDSCH release if they have different SCS configurations. 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, or 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 if they have different SCS configurations.


[bookmark: _Ref37170880]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.

2.2. Clarification on beam switching timing delay d 
The additional beam switching timing delay d is applicable only if µPDCCH < µPDSCH, and should be zero otherwise. Such clarification has been captured in the latest TS 38.214 for aperiodic CSI-RS triggering, but is missing for PDSCH scheduling [2]:
	If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier and the UE is configured with [enabledDefaultBeamForCCS]:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1;
-	For both the cases, when the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, and when the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.



A simple TP similar as that for aperiodic CSI-RS triggering can be accepted. Moreover, there seems to be a typo on the higher layer parameter name for enableDefaultBeamForCSS, which is also included in the below TP for alignment.
	If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier and the UE is configured with [enabledDefaultBeamForCCS enableDefaultBeamForCSS]:
-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1, otherwise d is zero;
-	For both the cases, when the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, and when the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.



[bookmark: _Ref32307926]Proposal 4: Accept the proposed TP to clarify the additional timing delay d for cross carrier scheduling.

3. Conclusion
In the contribution, we provide our view on the coexistence issues cross-carrier scheduling with mix numerologies with the following proposals:
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.

4. [bookmark: _Ref510367705][bookmark: _Ref503565490][bookmark: _Ref493791948][bookmark: _Ref503565531]Reference
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