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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
The issue of how to determine the type-1 HARQ-ACK codebook for cross-carrier SPS release was discussed in previous meeting, and the following conclusion was achieved.
	Conclusion:
· Type-1 HARQ-ACK Codebook for cross-carrier SPS release association: The codebook is associated with the last slot (on SPS PDSCH carrier) overlapping with the PDCCH providing SPS release.
· The bit location of the SPS release in type-1 codebook is determined by the SLIV of the SPS PDSCH.
· FFS whether spec update is needed or not.



According to the conclusion, the last slot (on SPS PDSCH carrier) overlapping with the SPS PDCCH release is used to derive the HARQ-ACK location. More specifically, as shown in Figure 1, the green slot 2n+1 is the reference slot to derive SLIV in the type-1 codebook for cross-carrier SPS release with different numerologies.
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[bookmark: _Ref36824556][bookmark: _Ref36824553]Figure 1 Examples of SPS release in different carriers with different SCSs
One remaining issue is whether the current specification is clear enough. 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. 


Given the common understanding that the applicable timing of the SPS PDSCH release is when the PDCCH providing the release is received, and the reception slot of SPS PDSCH should be the last slot overlapping with the SPS PDCCH release, it seems the above highlight part can imply this understanding. Thus, further spec change seems not necessary.
[bookmark: _Ref37170876]Proposal 1: Spec update to derive bit location in type-1 HARQ-ACK Codebook for cross-carrier SPS release is not necessary.

Another remaining issue is the “HARQ codebook blocking” when a UE does not support to receive more than one unicast PDSCH per slot. In this case, as the SPS PDCCH release consumes the HARQ bit location in the type-1 codebook in the SPS PDSCH carrier, it is not possible to schedule another PDSCH transmission either in the SPS release carrier, or in the SPS PDSCH carrier. However, such blocking issue may not happen frequently. Even if it happens, it can be simply handled by network scheduler, e.g., by shifting the SPS release or PDSCH scheduling to another slot, or by using different PUCCH resources for HARQ feedback (i.e., different K1 values). Therefore, further enhancement to resolve the “HARQ codebook blocking” issue is not necessary.
[bookmark: _Ref37170879]Proposal 2: The “HARQ codebook blocking” issue of UE supporting only one unicast PDSCH slot can be handled by gNB scheduler, no spec change is needed.

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: Spec update to derive bit location in type-1 HARQ-ACK Codebook for cross-carrier SPS release is not necessary.
Proposal 2: The “HARQ codebook blocking” issue of UE supporting only one unicast PDSCH slot can be handled by gNB scheduler, no spec change is needed.

4. [bookmark: _Ref510367705][bookmark: _Ref503565490][bookmark: _Ref493791948][bookmark: _Ref503565531]Reference
[1] [bookmark: _Ref32251495][bookmark: _Ref521328302][bookmark: _Ref510367818]3GPP TS 38.213, “NR; Physical layer procedures for control”, v16.1.0 (2020-04).
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