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1	Summary of proposed changes for interaction between different TTI lengths 
The proposed changes in this document address the following aspects. Some of them were discussed offline and the corresponding offline TP number is provided for convenience.
	Title 
	Offline TP #

	Collision handling between STTI and Repeated subframe-based PUCCH
	38

	Collision handling between STTI and Repeated subframe-based PUSCH
	39

	STTI SR and 1ms TTI Collision
	43

	Corrections for supporting two TBs in case of sTTI-to-TTI dynamic switching
	57




2	Collision handling between STTI and Repeated subframe-based PUCCH (TP#38)


When the UE is configured with the higher layer parameter ackNakRepetition, the subframe-based PUCCH is transmitted times within the repetition window. When multiple of the PUCCHs within the repetition window should be dropped due to the collision with UL sTTI, there might not be any point in the transmission of the remaining PUCCHs. Hence, depending on the number of dropped PUCCHs, the transmission of the remaining PUCCHs can be suspended. Also, when the parameter ackNakRepetition is configured, since HARQ-ACK on PUCCH is repeated across multiple subframes, there is no need for piggybacking HARQ-ACK on sTTI in case collision happens.

	First modified subclause (10.1.4 of TS36.213 v15.0.0)



[bookmark: _Toc415085529]10.1.4	HARQ-ACK Repetition procedure
For a non-BL/CE UE, HARQ-ACK repetition is enabled or disabled by a UE specific parameter ackNackRepetition configured by higher layers. Once enabled, if the UE is not configured with the higher layer parameter ‘ul-TTI-Length’ the UE shall repeat any HARQ-ACK transmission with a repetition factor [image: ], where [image: ] is provided by higher layers and includes the initial HARQ-ACK transmission, until HARQ-ACK repetition is disabled by higher layers. If the UE is configured with the higher layer parameter ‘ul-TTI-Length’, the UE shall drop the HARQ-ACK repetition in the remaining subframes once the number of subframe-based PUCCHs dropped due to the collision with slot/subslot PUSCH/PUCCH on either the same serving cell or over different serving cells becomes equal to the value of the higher-layer parameter PUCCH_Repetition-Dropped.

For a PDSCH transmission without a corresponding PDCCH/EPDCCH detected, the UE shall transmit the corresponding HARQ-ACK response [image: ] times or until the number of PUCCHs dropped due to the collision with slot/subslot PUSCH/PUCCH on either the same serving cell or over different serving cells becomes equal to the value of the higher-layer parameter PUCCH_Repetition-Dropped using PUCCH resource [image: ] configured by higher layers. For a PDSCH transmission with a corresponding PDCCH/EPDCCH detected, or for a PDCCH/EPDCCH indicating downlink SPS release, the UE shall first transmit the corresponding HARQ-ACK response once using PUCCH resource derived from the corresponding PDCCH CCE index or EPDCCH ECCE index (as described in Subclauses 10.1.2 and 10.1.3), and repeat the transmission of the corresponding HARQ-ACK response [image: ] times or until the number of PUCCHs dropped due to the collision with slot/subslot PUSCH/PUCCH on either the same serving cell or over different serving cells becomes equal to the value of the higher-layer parameter PUCCH_Repetition-Dropped always using PUCCH resource [image: ], where [image: ]is configured by higher layers.
HARQ-ACK repetition is only applicable for UEs configured with one serving cell for FDD and TDD. For TDD, HARQ-ACK repetition is only applicable for HARQ-ACK bundling. 
HARQ-ACK repetition can be enabled with PUCCH format 1a/1b on two antenna ports. For a UE configured for two antenna port transmission for HARQ-ACK repetition with PUCCH format 1a/1b, a PUCCH resource value [image: ] maps to two PUCCH resources with the first PUCCH resource [image: ] for antenna port [image: ] and the second PUCCH resource [image: ]for antenna port [image: ], otherwise, the PUCCH resource value maps to a single PUCCH resource [image: ] for antenna port [image: ].
	Second modified subclause (10.1.4 of TS36.213 v.15.0.0)


10.1   	UE procedure for determining physical uplink control channel assignment
For a serving cell, and a UE configured with higher layer parameter ul-TTI-Length, in case of a collision between a subframe-based PUCCH and slot/subslot-based PUCCH/PUSCH transmissions in more than one slots/subslots of a subframe, the subframe-based PUCCH transmission is dropped, and the UE shall transmit the HARQ-ACK response associated with the subframe-based PUCCH using the first occurrence of the slot/subslot-based PUCCH/PUSCH transmissions in the subframe.
For a UE configured with higher layer parameter ul-TTI-Length, and not configured with simultaneous PUSCH and PUCCH transmissions, the UE is not expected to transmit PUCCH and demodulation reference signal for PUSCH in a slot/subslot in which the UE does not transmit PUSCH.
If a UE is configured with simultaneous PUSCH and PUCCH transmission, in case subframe-based PUSCH and/or subframe-based PUCCH collide(s) with slot/subslot-based PUCCH, the UE is not expected to transmit either of subframe-based PUSCH or subframe-based PUCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH/PUCCH using the slot/subslot-based PUCCH.
For a UE configured with the higher-layer parameters ul-TTI-Length and ackNakRepetition, in case the subframe-based PUCCH collides with slot/subslot-based PUSCH or PUCCH either over the same serving cell or across different serving cells, the UE is not expected to transmit either the subframe-based PUCCH or the HARQ-ACK response corresponding to the subframe-based PUCCH using the slot/subslot-based PUSCH/PUCCH.  

	End of modifications



3	Collision handling between STTI and Repeated subframe-based PUSCH (TP#39)
When the UE is configured with the higher layer parameter pusch-EnhancementsConfig, the subframe-based PUSCH is transmitted multiple times within the repetition window. When multiple of the PUSCHs within the repetition window should be dropped due to the collision with UL sTTI, there might not be any point in the transmission of the remaining PUSCHs. Hence, depending on the number of dropped PUSCHs, the transmission of the remaining PUSCHs can be suspended. Also, when the parameter pusch-EnhancementsConfig is configured, since HARQ-ACK on PUSCH is also repeated, there is no need for piggybacking it on sTTI in case collision happens.

	First modified subclause (8.0 of TS36.213 v15.0.0)



8.0   	UE procedure for transmitting the physical uplink shared channel
A UE configured with parameter pusch-EnhancementsConfig shall upon detection on a given serving cell of an PDCCH/EPDCCH with DCI Format 0C intended for the UE, 
-   perform a corresponding PUSCH transmission in subframe(s) n+ki if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8] with i = 0, 1, …, N-1 according to the PDCCH/EPDCCH, where if the UE is not configured with the higher-layer parameter ‘ul-TTI-Length’ 
or
-  If the UE is configured with the higher-layer parameter ul-TTI-length and N>1 , perform a corresponding PUSCH transmission only in subframes n+ki if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8] with i = 0, 1, …, j -1 according to the PDCCH/EPDCCH, where the number of subframe-based PUSCH(s) dropped due to the collision with slot/subslot PUSCH/PUCCH on either the same serving cell, or over different serving cells becomes equal to the value of the higher-layer parameter PUSCH_Repetition-Dropped within the first j subframes; and
-	subframe n is the last subframe in which the PDCCH/EPDCCH is transmitted; and
-	x≤k0<k1<…,kN-1 and the value of N is given by Table 8-2k based on the repetition number field in the corresponding DCI Format 0C; and
-	in case N>1, subframe(s) n+ki with i=0,1,…,N-1 are N consecutive UL subframe(s) starting with subframe n+x, and in case N=1, k0=x; 
-	for FDD, x = 4; 
-	for TDD UL/DL configurations 1-6, the value of x is given as the value of k in Table 8-2 for the corresponding TDD UL/DL configuration; If the value x is not given in Table 8-2 for subframe n, denote subframe n' as the first downlink/special subframe which has a value in Table 8-2 after subframe n, and substitute n with n' in the above procedure for performing the PUSCH transmission.



-	for TDD UL/DL configuration 0 and N=1, if the MSB of the UL index in the PDCCH with DCI format 0C is set to 1, the value of x is given as the value of k in Table 8-2 for the corresponding TDD UL/DL configuration; if the LSB of the UL index in the PDCCH with DCI format 0C is set to 1, x = 7. The UE is not expected to receive DCI format 0C with both the MSB and LSB of the UL index set to 1 when N>1. In case both the MSB and LSB of the UL index are set to 1, the HARQ process number of the PUSCH corresponding the MSB of the UL index is  and the HARQ process number of the PUSCH corresponding the LSB of the UL index is , where  is determined according to the HARQ process number field in DCI format 0C
	Second modified subclause (10.1 of TS36.213)



10.1   	UE procedure for determining physical uplink control channel assignment
If a UE is configured with simultaneous PUSCH and PUCCH transmission, in case subframe-based PUSCH and/or subframe-based PUCCH collide(s) with slot/subslot-based PUCCH, the UE is not expected to transmit either of subframe-based PUSCH or subframe-based PUCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH/PUCCH using the slot/subslot-based PUCCH.
For a UE configured with the higher-layer parameters ul-TTI-Length and pusch-EnhancementsConfig, in case the subframe-based PUSCH associated with the detection of a PDCCH/EPDCCH with DCI format 0C collides with slot/subslot-based PUSCH or PUCCH either over the same serving cell, or across different serving cells, the UE is not expected to transmit either the subframe-based PUSCH or the HARQ-ACK response corresponding to the subframe-based PUSCH using the slot/subslot-based PUSCH/PUCCH.  
For FDD or FDD-TDD and primary cell frame structure 1, with two configured serving cells and PUCCH format 1b with channel selection or for FDD with two or more configured serving cells and PUCCH format 3 and without PUCCH format 4/5 configured, [image: ] where [image: ] is the number of configured cells and [image: ] is the number of transport blocks or the SPS release PDCCH/EPDCCH, if any, received in subframe/slot [image: ] in serving cell [image: ]. 
	End of modifications



4	STTI SR and 1ms TTI Collision (TP#43)
In case SR on SPUCCH collides with PUCCH or PUSCH including more than 2 bits of HARQ-ACK, the PUCCH/PUSCH should be dropped, and the HARQ ACK/NAK and SR should be sent on the sTTI PUCCH. However, in case the UE does not transmit any HARQ ACK/NAK bits corresponding to the slot/subslot PDSCH, the SPUCCH resource that should be used is not determined. For such a case, we propose to introduce a new SPUCCH format 3 and 4 resources. For SPUCCH format 4, similar to the legacy operation, either one resource or two resources can be defined. In case two resources are defined, the UE will choose a resource that satisfies the maximum allowed coding rate over the SPUCCH format 4.

	[bookmark: _Hlk509564488]Modified clause (10.1.1 of TS 36.213 v15.0.0)


10.1.1   	PUCCH format information
If each of the serving cells configured for the UE has frame structure type 2, UE procedures for HARQ-ACK feedback are given in Subclause 10.1.3.
If the UE is configured for more than one serving cell, and if the frame structure type of any two configured serving cells is different, and if the primary cell is frame structure type 1, UE procedure for HARQ-ACK feedback is given in Subclause 10.1.2A.
If the UE is configured for more than one serving cell, and if the frame structure type of any two configured serving cells is different, and if the primary cell is frame structure type 2, UE procedure for HARQ-ACK feedback is given in Subclause 10.1.3A. 
[bookmark: _Hlk506122922]If a UE is configured with higher layer parameter ShortTTI-Length, and the subslot-based SR transmission coincides with subframe-based PUSCH/PUCCH including more than 2 HARQ-ACK bits either on the same serving cell or on different serving cells when the UE is not capable of simultaneous transmission of different uplink signal durations on different serving cells as indicated by the UE capability simultaneousTx-differentTx-duration, and the UE transmits no HARQ-ACK bits corresponding to the subslot-based PDSCH: 
· 
The UE shall multiplex HARQ-ACK and SR bits on  if the UE is configured with a single PUCCH format 4 resource according to the higher-layer parameter format4-MultiResource-subslotConfiguration.
· 








If the UE is configured with two subslot-based SPUCCH format 4 resources and according to the higher-layer parameter format4-MultiResource-sTTIConfiguration, if  ,  the SPUCCH format 4 resource with the smaller  between  and  is used for transmission of the HARQ-ACK/SR; otherwise, the SPUCCH format 4 resource with the larger  between  and  is used for transmission of the HARQ-ACK/SR, where

-	 is the total number of HARQ-ACK bits on the subframe-based PUSCH/PUCCH;

-	

-	 is the number of CRC bits;




-	, , is the number of PRBs for  and  respectively, according to higher layer parameter numberOfPRB-format4-r15 according to Table 10.1.1-2;

-	 is the code rate given by higher layer parameter maximumPayloadCoderate-Subslot-r15 according to Table 10.1.1-2;
If a UE is configured with higher layer parameter ShortTTI-Length, and the slot-based SR transmission coincides with subframe-based PUSCH/PUCCH including more than 2 HARQ-ACK bits either on the same serving cell or on different serving cells when the UE is not capable of simultaneous transmission of different uplink signal durations on different serving cells as indicated by the UE capability simultaneousTx-differentTx-duration, and the UE transmits no HARQ-ACK bits corresponding to the subslot/slot-based PDSCH: 
· 
The UE shall multiplex HARQ-ACK and SR bits on if the UE is either not configured with a slot-based SPUCCH format 4 according to the higher-layer parameter format4-MultiResource-subslotConfiguration, or the number of HARQ-ACK and SR bits is smaller than or equal to 11 bits otherwise.
· 

The UE shall multiplex HARQ-ACK and SR bits on  if the UE is configured with a single PUCCH format 4 resource according to the higher-layer parameter format4-MultiResource-slotConfiguration, and if either the UE is not configured with a slot-based  resource or the number of HARQ-ACK and SR bits is larger than 11 bits otherwise.    
· 









If the UE is not configured with a slot-based resource or if the number of HARQ-ACK and SR bits is larger than 11 bits otherwise, and if the UE is configured with two slot-based SPUCCH format 4 resources  and  according to the higher-layer parameter format4-MultiResource-sTTIConfiguration, if  ,  the SPUCCH format 4 resource with the smaller  between  and  is used for transmission of the HARQ-ACK/SR; otherwise, the SPUCCH format 4 resource with the larger  between  and  is used for transmission of the HARQ-ACK/SR, where

-	 is the total number of HARQ-ACK bits on the subframe-based PUSCH/PUCCH;

-	

-	 is the number of CRC bits;




-	, , is the number of PRBs for  and  respectively, according to higher layer parameter numberOfPRB-format4-r15 according to Table 10.1.1-2;


-   if shortened SPUCCH format 4 is used and  otherwise; and

-	 is the code rate given by higher layer parameter maximumPayloadCoderate-slot-r15 according to Table 10.1.1-2;
	End of modifications



5	Corrections for supporting two TBs in case of sTTI-to-TTI dynamic switching (TP#57)
The number of CWs is limited by one for a HARQ process associated with a PDSCH transmitted originally via a subframe duration, and re-trasnmitted via sTTI. However, in the other direction, i.e., sTTI-to-TTI, this limit is not applicable. If a TB is sent via sTTI, and re-transmitted via 1ms TTI, a new CW can be added to the HARQ process. This TP aims at clarifying this issue in TS 36.213
	Modified clause (7.1 of TS 36.213 v15.0.0)


For a UE configured with higher layer parameter shortTTI, and for PDSCH data transmissions in subslot n signalled via PDCCH/SPDCCH of a serving cell 
· with DCI format 7-1 A/7-1B/7-1C/7-1D/7-1F/7-1G, the UE is not expected to receive UE-specific reference signals corresponding to a transport block mapped to more than two-layer spatial multiplexing, if the UE has received UE-specific reference signals corresponding to a transport block mapped to more than two-layer spatial multiplexing in subslot n-1. 
· with DCI format 7-1F/7-1G, the UE may assume that UE-specific reference signals were present in those PRGs of subslot n-1, where PDSCH is mapped to if the DCI associated with the subslot-PDSCH indicates the absence of the UE-specific reference signal in subslot n if subslot n and subslot n-1 belong to the same subframe (See DMRS position indicator field in 3GPP TS 36.212 [4]).
For a UE configured with higher layer parameter shortTTI, the UE is not expected to receive 
-	PDSCH data transmissions signalled via PDCCH/SPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G for a transport block corresponding to a HARQ process with NDI not toggled if the previous PDSCH transmission of the transport block was signalled via PDCCH/EPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI with DCI format other than DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G when the number of codewords for the previous PDSCH transmissions is two or the transport block size is more than the maximum transport block size supported for slot/subslot-PDSCH transmission.
· PDSCH data transmissions signalled via PDCCH/SPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI format 7-1F/7-1G in subslot n, if the PDCCH/SPDCCH indicates the absence of the UE-specific reference signal in subslot n and if the UE has not received a PDCCH/SPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI format 7-1F/7-1G in subslot n-1. The UE shall provide the HARQ-ACK response associated with the PDCCH/SPDCCH received in subslot n.
For a UE configured with a higher layer parameter shortTTI, the UE is expected to decode two transport blocks associated with a HARQ process if:
· The two transport blocks are received via a PDSCH with a subframe duration, and
· The previous transmission of one transport block corresponding to a HARQ process with NDI not toggled was previously signalled via PDCCH/SPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G.

For a UE configured with higher layer parameter shortProcessingTime, 
-	the UE is not expected to receive PDCCH in common search space for which HARQ-ACK response shall be provided in a subframe n, and PDCCH in UE specific search space for which HARQ-ACK response shall be provided in the same subframe n.
-	the UE is not expected to receive PDCCH in common search space in subframe n, and PDCCH in UE specific search space in the same subframe n.
.
	End of modifications
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