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1	Introduction
For the DL SPS operation enhanced in Rel-16 IIoT, there are still several issues left to be clarified. In this contribution, we discuss the various scenarios and provide text proposals where necessary.
[bookmark: _Ref178064866]2	DL SPS
In TS 38.213 V16.5.0, the specification has captured the agreement on how to support the case where the SPS release PDCCH is received before the end of the SPS PDSCH reception for the same SPS configuration in a slot. The specification text and illustrated cases are provided in the Appendix.
In the sections below, we describe the case where SPS PDSCH release has been agreed not to be supported, and the cases where there are no explicit agreements.
2.1	SPS PDSCH release not supported
According to the agreement made in RAN1#101e, the described SPS release in the agreement is not supported. 

	Agreement (RAN1#101e)
[bookmark: _Hlk63601064]It is not supported that a SPS release PDCCH in a slot is received after the end of the SPS PDSCH reception in the slot for the same SPS configuration corresponding to the SPS release PDCCH if HARQ-ACKs for the SPS release and the SPS reception would map to the same PUCCH. 
· FFS: if HARQ-ACKs for the SPS release and the SPS reception mapping to different PUCCHs




However, this is not yet captured in the specification. Thus we propose that this agreement be captured using the text proposal shown below.

[bookmark: _Toc68624610]The agreement on not supported SPS release is not captured in specification.


[bookmark: _Toc68624580]Adopt the text proposal to capture the agreement on SPS release that is not supported. 


	---------------------------------Start of Text Proposal to TS 38.213 v16.5.0-----------------------

9.1	HARQ-ACK codebook determination
...
If a UE is configured to receive SPS PDSCHs in a slot for SPS configurations that are indicated to be released by a DCI format, and if the UE receives the PDCCH providing the DCI format in the slot where the end of a last symbol of the PDCCH reception is not after the end of a last symbol of any of the SPS PDSCH receptions, and if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH receptions would be multiplexed in a same PUCCH, the UE does not expect to receive the SPS PDSCHs, does not generate HARQ-ACK information for the SPS PDSCH receptions, and generates a HARQ-ACK information bit for the SPS PDSCH release. 
< Unchanged parts are omitted >
If a UE is configured to receive SPS PDSCH(s) in a slot for SPS configuration(s), the UE does not expect to receive a PDCCH providing a DCI format in the slot to indicate SPS PDSCH release of the these SPS configuration(s), where the end of a last symbol of the PDCCH reception is after the end of a last symbol of any of the SPS PDSCH reception(s), if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH receptions would be multiplexed in a same PUCCH.

< Unchanged parts are omitted >
--------------------------------- End of Text Proposal to TS 38.213 v16.5.0-----------------------




As examples, Figure 1 – Figure 3 illustrate the cases where the SPS release is not supported.
[image: ]
Figure 1. SPS PDSCH release not supported, when the SPS PDSCH is not repeated.

[image: ]
Figure 2. SPS PDSCH release not supported, when the SPS PDSCH is repeated.


[image: ]

Figure 3. SPS PDSCH release not supported, when the SPS PDSCH is repeated.


2.2	SPS PDSCH release without explicit agreement
There are two SPS release scenarios that are not explicitly addressed by any agreement, when HARQ-ACKs for the SPS release and the SPS PDSCH reception do not map to the same PUCCH. These include:

(a) SPS release PDCCH in a slot is received before the end of the SPS PDSCH in the same slot for the same SPS configuration;
(b) SPS release PDCCH in a slot is received after the end of the SPS PDSCH in the same slot for the same SPS configuration;

The other factors to consider are:
(1) The SPS PDSCH may be configured with repetition;
(2) The HARQ-ACK for SPS release may be in a slot (or sub-slot) before or after the HARQ-ACK for SPS PDSCH;


In our understanding, the existing specification already supports (a), (b), (1), (2) and their combinations. There is no issue that causes HARQ-ACK codebook construction to fail. This understanding can be captured as a RAN1 conclusion, so as to close this FFS from RAN1#101e: 
· “FFS: if HARQ-ACKs for the SPS release and the SPS reception mapping to different PUCCHs”

[bookmark: _Toc68624611]Existing specification supports HARQ-ACK codebook construction for the cases where HARQ-ACKs for the SPS release and the SPS reception map to different PUCCHs.

One question is, whether UE should include the HARQ-ACK for SPS PDSCH in HARQ-ACK codebook construction, if the slot (or sub-slot) for HARQ-ACK of SPS PDSCH is later than the slot (or sub-slot) containing HARQ-ACK for SPS release. Since MAC specification indicates that a SPS configuration is released once SPS release is received, in our understanding the HARQ-ACK for such SPS PDSCH is not to be included in the HARQ-ACK codebook. The exemplary cases are illustrated in Figure 5 and Figure 6. On the other hand, we believe the specification is already clear and there is no need to change specification to describe this. If necessary, this can be captured as a RAN1 conclusion.

Based on the discussion above, we have the following proposal.
[bookmark: _Toc68624581]Conclude that: when HARQ-ACKs for the SPS release and the SPS PDSCH reception do not map to the same PUCCH, the existing specification supports the SPS release and its HARQ-ACK, regardless of the relative timing between the SPS release PDCCH and the SPS PDSCH in the slot.
[bookmark: _Toc68624582]Conclude that: if HARQ-ACK for SPS PDSCH is mapped to a slot (or sub-slot) later than the slot (or sub-slot) of HARQ-ACK for its SPS release, the HARQ-ACK for such SPS PDSCH is not to be transmitted in the HARQ-ACK codebook.

[image: ]
Figure 4. Example case where SPS PDSCH release should be supported, and both HARQ-ACK for SPS release and SPS PDSCH should be transmitted.

[image: ]
Figure 5. Example case where SPS PDSCH release should be supported. HARQ-ACK for SPS release is transmitted and HARQ-ACK for SPS PDSCH is not to be transmitted.

[image: ] 
Figure 6. Example case where SPS PDSCH release should be supported. HARQ-ACK for SPS release is transmitted and HARQ-ACK for SPS PDSCH is not to be transmitted.


Conclusion
In the previous sections we made the following observation: 
Observation 1	The agreement on not supported SPS release is not captured in specification.
Observation 2	Existing specification supports HARQ-ACK codebook construction for the cases where HARQ-ACKs for the SPS release and the SPS reception map to different PUCCHs.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Adopt the text proposal to capture the agreement on SPS release that is not supported.
Proposal 2	Conclude that: when HARQ-ACKs for the SPS release and the SPS PDSCH reception do not map to the same PUCCH, the existing specification supports the SPS release and its HARQ-ACK, regardless of the relative timing between the SPS release PDCCH and the SPS PDSCH in the slot.
Proposal 3	Conclude that: if HARQ-ACK for SPS PDSCH is mapped to a slot (or sub-slot) later than the slot (or sub-slot) of HARQ-ACK for its SPS release, the HARQ-ACK for such SPS PDSCH is not to be transmitted in the HARQ-ACK codebook.
 
[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556]3GPP TS 38.213 V16.5.0 (2021-03), “Physical layer procedures for control (Release 16)”.


Appendix. SPS PDSCH release already supported

	TS 38.213 V16.5.0 (2021-03)
[bookmark: _Toc12021467][bookmark: _Toc20311579][bookmark: _Toc26719404][bookmark: _Toc29894837][bookmark: _Toc29899136][bookmark: _Toc29899554][bookmark: _Toc29917291][bookmark: _Toc36498165][bookmark: _Toc45699191][bookmark: _Toc66974069]9.1	HARQ-ACK codebook determination
...
If a UE is configured to receive SPS PDSCHs in a slot for SPS configurations that are indicated to be released by a DCI format, and if the UE receives the PDCCH providing the DCI format in the slot where the end of a last symbol of the PDCCH reception is not after the end of a last symbol of any of the SPS PDSCH receptions, and if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH receptions would be multiplexed in a same PUCCH, the UE does not expect to receive the SPS PDSCHs, does not generate HARQ-ACK information for the SPS PDSCH receptions, and generates a HARQ-ACK information bit for the SPS PDSCH release.




According to the specification text above (TS 38.213 V16.5.0), the SPS PDSCH releases illustrated below are already supported.
[image: ]
Figure 7. SPS PDSCH release already supported, when the SPS PDSCH is not repeated.

[image: ]
Figure 8. SPS PDSCH release already supported, when the SPS PDSCH is repeated twice.

[image: ]
Figure 9. SPS PDSCH release already supported, when the SPS PDSCH is repeated twice.
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