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	Reason for change:
	According to the agreement of RAN1#90bis meeting, just like LTE, if UE has not received any PDCCH within the monitoring occasions for PDCCH with DCI format scheduling PDSCH receptions or SPS PDSCH release on any serving cell , and the UE has HARQ-ACK information in response to SPS PDSCH reception to multiplex in the PUSCH, the UE should generate HARQ-ACK information only for the SPS PDSCH reception.
Agreements:
· For grant based UL transmission, use DAI based mechanism similar to LTE to indicate UE the number of ACK bits for ACK piggyback on PUSCH. 
· FFS details of DAI mechanism 
· FFS: how to enhance DAI mechanism to support CBG based transmission


However, the current TS38.213 has no description on determination of the number of HARQ-ACK bits for multiplexing on PUSCH in case a UE has no PDSCH reception scheduled by a DCI format or SPS PDSCH release while has SPS PDSCH reception. In such case, a UE may generate unexpected HARQ-ACK bits for nonexistent PDSCH reception scheduled by a DCI format or SPS release based on the value of  which may be determined by gNB casually. 
Thus, the number of HARQ-ACK bits for multiplexing on PUSCH should be clarified in case a UE has no PDSCH reception scheduled by a DCI format or SPS PDSCH release while has SPS PDSCH reception.

	
	

	Summary of change:
	Clarify the number of HARQ-ACK bits for multiplexing on PUSCH in case a UE has no PDSCH reception scheduled by a DCI format or SPS PDSCH release while has SPS PDSCH reception. 

	
	

	Consequences if not approved:
	Missing description on the number of HARQ-ACK bits for multiplexing on PUSCH in case a UE has no PDSCH reception scheduled by a DCI format or SPS PDSCH release while has SPS PDSCH reception.. This would cause unexpected HARQ-ACK bits to be generated. 
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	Isolated impact analysis:

This CR is based on RAN1’s agreement, which has no impact on UE behavior. 
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9.1.3.2	Type-2 HARQ-ACK codebook in physical uplink shared channel
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by DCI format 0_0, then

-	if the UE has not received any PDCCH within the monitoring occasions for DCI format 1_0 or DCI format 1_1 for scheduling PDSCH receptions or SPS PDSCH release on any serving cell  and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-	else, the UE generates the HARQ-ACK codebook as described in Clause 9.1.3.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK codebook as described in Clause 9.1.3.1, with the following modifications:




-	For the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1, after the completion of the  and  loops, the UE sets  where  is the value of the DAI field in DCI format 0_1 according to Table 9.1.3-2
-	For the case of first and second HARQ-ACK sub-codebooks, DCI format 0_1 includes a first DAI field corresponding to the first HARQ-ACK sub-codebook and a second DAI field corresponding to the second HARQ-ACK sub-codebook
-	harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.


If a UE is not provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by DCI format 0_1 with DAI field value  and the UE has not received any PDCCH within the monitoring occasions for PDCCH with DCI format 1_0 or DCI format 1_1 for scheduling PDSCH receptions or SPS PDSCH release on any serving cell  and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission. 



If a UE is provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by DCI format 0_1 with first DAI field value  or with second DAI field value  and the UE has not received any PDCCH within the monitoring occasions for PDCCH with DCI format 1_0 or with DCI format 1_1, respectively, for scheduling PDSCH receptions or SPS PDSCH release on any serving cell  and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information for the first sub-codebook or for the second sub-codebook, respectively, in the PUSCH transmission.


If a UE is scheduled for a PUSCH transmission by DCI format 0_1 with DAI field value  and the UE has not received any PDCCH within the monitoring occasions for PDCCH with DCI format 1_0 or DCI format 1_1 for scheduling PDSCH receptions or SPS PDSCH release on any serving cell  and the UE has HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE generates HARQ-ACK information only for the SPS PDSCH reception as described in Clause 9.1.3.1, and multiplexes the HARQ-ACK information in the PUSCH transmission.
Table 9.1.3-2: Value of DAI in DCI format 0_1
	DAI
MSB, LSB
	
 
	

Number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH transmission(s) associated with PDCCH or PDCCH indicating SPS PDSCH release is present, denoted as  and 

	0,0
	1
	


	0,1
	2
	


	1,0
	3
	


	1,1
	4
	




< ------------------------- Other parts are omitted ------------------------- >
Appendix: 
[bookmark: _GoBack]In LTE, the SPS PDSCH reception will be counted into the UL DAI. If there is no any scheduled PDSCH receptions or SPS PDSCH release and the UE has HARQ-ACK information in response to SPS PDSCH reception, the UE would generate HARQ-ACK information only for the SPS PDSCH reception.
Related LTE TS36.213 specification is cited below:
	7.3.2.1	TDD HARQ-ACK reporting procedure for same UL/DL configuration
< ------------------------- Other parts are omitted ------------------------- >
For TDD UL/DL configurations 1-6 and one configured serving cell, if the UE is not configured with PUCCH format 3, the value of the Downlink Assignment Index (DAI) in DCI format 0/4/7-0A/7-0B, [image: ], detected by the UE according to Table 7.3-X in subframe/slot [image: ], where [image: ] is defined in 
-	Table 7.3-Y4 if the UE is configured with higher layer parameter shortTTI and for special subframe configuration 3, 4, 8 for slot-PDSCH,
-	Table 7.3-Y3 if the UE is configured with higher layer parameter shortTTI and for special subframe configuration 0, 5, 9, 10 for slot-PDSCH, 
-	Table 7.3-Y2 if the UE is configured with higher layer parameter shortTTI and for special subframe configuration 1,2,6,7 for slot-PDSCH, 
-	Table 7.3-Y1 if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space for subframe-PDSCH,  
-	Table 7.3-Y otherwise, 
represents the total number of subframes/slots with PDSCH transmissions and with PDCCH/EPDCCH/SPDCCH indicating downlink SPS release to the corresponding UE within all the subframe(s) /slot(s) [image: C:\Users\10005275\AppData\Local\Temp\ksohtml32\wps1.png], where[image: C:\Users\10005275\AppData\Local\Temp\ksohtml32\wps2.png]. The value [image: C:\Users\10005275\AppData\Local\Temp\ksohtml32\wps3.png] includes all PDSCH transmission with and without corresponding PDCCH/EPDCCH/SPDCCH within all the subframe(s) /slot(s) [image: C:\Users\10005275\AppData\Local\Temp\ksohtml32\wps4.png]. In case neither PDSCH transmission, nor PDCCH/EPDCCH/SPDCCH indicating the downlink SPS resource release is intended to the UE, the UE can expect that the value of the DAI in DCI format 0/4/7-0A/7-0B, [image: C:\Users\10005275\AppData\Local\Temp\ksohtml32\wps5.png], if transmitted, is set to 4. 
For TDD UL/DL configuration 1-6 and a UE configured with more than one serving cell, or for TDD UL/DL configuration 1-6 and a UE configured with one serving cell and PUCCH format 3, a value [image: ]is determined by the Downlink Assignment Index (DAI) in DCI format 0/4/7-0A/7-0B according to Table 7.3-Z in subframe/slot [image: ], where [image: ] is defined in 
-	Table 7.3-Y4 if the UE is configured with higher layer parameter shortTTI and for special subframe configuration 3, 4, 8 for slot-PDSCH,
-	Table 7.3-Y3 if the UE is configured with higher layer parameter shortTTI and for special subframe configuration 0, 5, 9, 10 for slot-PDSCH,
-	Table 7.3-Y2 if the UE is configured with higher layer parameter shortTTI and for special subframe configuration 1, 2, 6, 7 for slot-PDSCH, 
-	Table 7.3-Y1 if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space for subframe-PDSCH, 
-	Table 7.3-Y otherwise. 
In case neither PDSCH transmission, nor PDCCH/EPDCCH/SPDCCH indicating the downlink SPS resource release is intended to the UE, the UE can expect that the value of [image: ] is set to 4 by the DAI in DCI format 0/4/7-0A/7-0B if transmitted.
< ------------------------- Other parts are omitted ------------------------- >
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