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1. Introduction

This contribution mainly discusses issues regarding collision handling for subslot-TTI. In this contribution, a text proposal is also provided in Appendix for clarifying and correcting the power prioritization for subslot transmission in CA scenario.
2. Discussion 
In previous RAN1 meetings, the following agreements were achieved and summarized for PUSCH simultaneous transmission with different TTI lengths but UE is power-limited scenario [1] [2]:
Agreement:
Regarding UE behaviour in case simultaneous transmission of different TTI lengths across different carriers is allowed/supported but when the UE is power-limited, 

· TTI channel(s) with lower priority (e.g., longer TTI) is(are) dropped/stopped until the condition that the UE becomes non-power-limited is met
· The following UE behaviors are defined:

· As long as there are transmissions with different TTI lengths and the UE is power-limited, transmissions with longer TTI lengths are dropped/stopped, based on the following priority rules:

	subslot-PUSCH with HARQ-ACK of P1 
/ subslot-PUCCH of P1 
> 

subslot-PUSCH with HARQ-ACK of P2 
/ subslot-PUCCH of P2 
> 

slot-PUSCH with HARQ-ACK of P1 
/ slot-PUCCH of P1 
> 

slot-PUSCH with HARQ-ACK of P2 
/ slot-PUCCH of P2 
>

PUSCH with HARQ-ACK of P1 
/ PUCCH of P1 
> 

PUSCH with HARQ-ACK of P2 
/ PUCCH of P2
>

subslot-PUSCH without HARQ-ACK with DMRS of P1 

> 

subslot-PUSCH without HARQ-ACK with DMRS of P2 

> 

subslot-PUSCH without HARQ-ACK without DMRS of P1  
> 

subslot-PUSCH without HARQ-ACK without DMRS of P2 
                        > 

slot-PUSCH without HARQ-ACK of P1 


> 

slot-PUSCH without HARQ-ACK of P2 


> 

PUSCH without HARQ-ACK of P1


> 

PUSCH without HARQ-ACK of P2 


> 

· For subslot/slot/subframe PUSCH: Lower cell index > higher cell index


· NOTE: P1 – primary PUCCH group, P2 – secondary PUCCH group, if present.

· HARQ-ACK of the dropped/stopped channel is transmitted on the channel (to be transmitted without dropping/stopping) with the highest priority.

· CSI of the dropped/stopped channel is dropped.

After the dropping/stopping, if there is only a single TTI for transmission, and if the UE is still power limited, the power allocations in 36.213 are applied.

Currently in 36.213, the above rules were captured for determining UL channel transmission priority in case UE is configured with simultaneous transmission of different TTI durations to different carriers but when the UE is power-limited. However, this prioritization rules in the above agreement are not clear enough when comes to subslot-PUSCH transmission with data symbols and the corresponding RS symbol are not transmitted on the same subslot.  
For instance, assume UE is configured with subslot transmission for both P1 and P2. In Case 1, “DD with HARQ-ACK” and “R” are supposed to be transmitted on sTTI n and sTTI n+1 respectively on P1, e.g., the UE receives a UL grant indicating “DD|R” in sTTI n on which HARQ-ACK piggyback applies. In addition, “DR” and “DD with HARQ-ACK” are supposed to be transmitted on the same sTTI n and sTTI n+1 respectively on P2. In Case 2, on the contrary, “DR” and “DD with HARQ-ACK” are supposed to be transmitted on sTTI n and sTTI n+1 respectively on P1, while “DD with HARQ-ACK” and “R” are supposed to be transmitted on the same sTTI n and sTTI n+1 respectively on P2.   
When UE is power-limited, according to current prioritization rules, the UE shall transmit “DD with HARQ-ACK” of P1 and may drop “DR” of P2 in sTTI n, and shall transmit “DD with HARQ-ACK” of P2 and may drop “R” of P1 in sTTI n+1 for Case 1. Similarly, the UE shall transmit “DD with HARQ-ACK” of P2 and may drop “DR” of P1 in sTTI n, and shall transmit “DD with HARQ-ACK” of P1 and may drop “R” of P2 in sTTI n+1 for Case 2. Table 1 summarizes the transmission of higher priority channel assuming the lower priority channel is dropped according to current prioritization rules. From Table 1, it is observed that neither of the two carriers can be correctly demodulated on sTTI n and sTTI n+1 due to the drop of the shared DMRS.
Table 1: Transmission with current prioritization rules for “DD|R” indication
(a) Case 1

	PUCCH group
	sTTI n
	sTTI n+1

	P1
	DD with HARQ-ACK
	R

	P2
	DR
	DD with HARQ-ACK


(b) Case 2
	PUCCH group
	sTTI n
	sTTI n+1

	P1
	DR
	DD with HARQ-ACK 

	P2
	DD with HARQ-ACK
	R


It seems that subslot-PUSCH with HARQ-ACK could further include subslot-PUSCH with HARQ-ACK with “DD|R” pattern, subslot-PUSCH with HARQ-ACK without DMRS, and subslot-PUSCH with HARQ-ACK with DMRS, and subslot-PUSCH with DMRS should be prioritized over subslot-PUSCH without DMRS. Therefore, it is proposed to update the prioritization rules as:
subslot-PUSCH with HARQ-ACK with DMRS                         > 

subslot-PUSCH with HARQ-ACK with “DD|R” indication
    > 

subslot-PUSCH with HARQ-ACK without DMRS                    >
Table 2 summarizes the transmission of higher priority channel assuming the lower priority channel is dropped according to the proposed prioritization rules. From Table 2, it is observed that transmission of P1 on sTTI n and sTTI n+1 can be correctly demodulated in Case 1 while transmission of P2 on sTTI n and sTTI n+1 can be correctly demodulated in Case 2.

Table 2: Transmission with proposed prioritization rules for “DD|R” indication
(a) Case 1

	PUCCH group
	sTTI n
	sTTI n+1

	P1
	DD with HARQ-ACK
	R

	P2
	DR
	DD with HARQ-ACK


(b) Case 2

	PUCCH group
	sTTI n
	sTTI n+1

	P1
	DR
	DD with HARQ-ACK 

	P2
	DD with HARQ-ACK
	R


Similarly, the prioritization rules of subslot-PUSCH without HARQ-ACK transmission should be updated to:

subslot-PUSCH without HARQ-ACK with DMRS                           > 

subslot-PUSCH without HARQ-ACK with “DD|R” indication       > 

subslot-PUSCH without HARQ-ACK without DMRS                      >
Based on the above discussion, it is proposed: 
Proposal 1: Update the prioritization rules to the following:

subslot-PUSCH with HARQ-ACK with DMRS of P1 / subslot-PUCCH of P1 
> 

subslot-PUSCH with HARQ-ACK with DMRS of P2 / subslot-PUCCH of P2 
> 

subslot-PUSCH with HARQ-ACK with “DD|R” indication of P1 
> 

subslot-PUSCH with HARQ-ACK with “DD|R” indication of P2 
> 

subslot-PUSCH with HARQ-ACK without DMRS of P1
                       > 

subslot-PUSCH with HARQ-ACK without DMRS of P2
                       > 

slot-PUSCH with HARQ-ACK of P1 
/ slot-PUCCH of P1 
> 

slot-PUSCH with HARQ-ACK of P2 
/ slot-PUCCH of P2 
>

PUSCH with HARQ-ACK of P1 
/ PUCCH of P1 
                        > 

PUSCH with HARQ-ACK of P2 
/ PUCCH of P2
                        >

subslot-PUSCH without HARQ-ACK with DMRS of P1 

> 

subslot-PUSCH without HARQ-ACK with DMRS of P2 

> 

subslot-PUSCH without HARQ-ACK with “DD|R” indication of P1 
> 

subslot-PUSCH without HARQ-ACK with “DD|R” indication of P2 
> 

subslot-PUSCH without HARQ-ACK without DMRS of P1                   
> 

subslot-PUSCH without HARQ-ACK without DMRS of P2 
                       > 

slot-PUSCH without HARQ-ACK of P1 


> 

slot-PUSCH without HARQ-ACK of P2 


> 

PUSCH without HARQ-ACK of P1


> 

PUSCH without HARQ-ACK of P2 


> 

For a UE which is not configured with simultaneous transmission of PUSCH and PUCCH, the following agreement was achieved in previous meeting:

Agreement:
If a UE is not configured with simultaneous transmission of PUSCH and PUCCH, the UE is not expected to transmit sPUCCH and only DMRS of sPUSCH simultaneously within the same sTTI (i.e., within sTTI#n+1 in case { DD | R } is indicated for sTTI#n and sTTI#n+1 respectively

However, it is not clear that which one should be dropped in case sPUCCH and only DMRS of sPUSCH are collided in the subslot-TTI and should be clarified in the specification.

According to our understanding, if the sPUCCH and a normal sPUSCH overlapped in a subslot-TTI, the HARQ-ACK carried in the sPUCCH should be piggybacked on the sPUSCH, so there will be two collision cases in general between sPUCCH and only DMRS of sPUSCH, one is the DMRS should be used to demodulate sPUSCH with HARQ-ACK, the other is the DMRS should be used to demodulate sPUSCH without HARQ-ACK, as shown in Table 3. 
Since sPUCCH may be used to transmitted HARQ-ACK and/or SR, and SR may have a lower priority than HARQ-ACK during an uplink transmission procedure, the following prioritization rule is preferred on sTTI n+1 in Table 3:
· For sPUCCH with HARQ-ACK or sPUCCH with HARQ-ACK and SR, drop R;

· For sPUCCH with SR and without HARQ-ACK, if HARQ-ACK piggybacked on sPUSCH, drop sPUCCH; otherwise drop R.

Table 3: Collision cases between sPUCCH and only DMRS of sPUSCH

(a) Case 1

	sTTI n
	sTTI n+1

	DD with HARQ-ACK
	R

	-
	PUCCH


(b) Case 2
	sTTI n
	sTTI n+1

	DD without HARQ-ACK
	R

	-
	PUCCH


Proposal 2: Clarify the collision handling of sPUCCH and only DMRS of sPUSCH for a UE which is not configured with simultaneous transmission of PUSCH and PUCCH. The collision handling rule could be: 
· For sPUCCH with HARQ-ACK or sPUCCH with HARQ-ACK and SR, only DMRS of sPUSCH is dropped;

· For sPUCCH with SR and without HARQ-ACK, if HARQ-ACK piggybacked on sPUSCH, sPUCCH is dropped; otherwise, only DMRS of sPUSCH is dropped.
3. Conclusions
This contribution mainly discusses issues regarding collision handling for subslot-TTI. The following proposals are made.
Proposal 1: Update the prioritization rules to the following:

subslot-PUSCH with HARQ-ACK with DMRS of P1 / subslot-PUCCH of P1 
> 

subslot-PUSCH with HARQ-ACK with DMRS of P2 / subslot-PUCCH of P2 
> 

subslot-PUSCH with HARQ-ACK with “DD|R” indication of P1 
> 

subslot-PUSCH with HARQ-ACK with “DD|R” indication of P2 
> 

subslot-PUSCH with HARQ-ACK without DMRS of P1
                       > 

subslot-PUSCH with HARQ-ACK without DMRS of P2
                       > 

slot-PUSCH with HARQ-ACK of P1 
/ slot-PUCCH of P1 
> 

slot-PUSCH with HARQ-ACK of P2 
/ slot-PUCCH of P2 
>

PUSCH with HARQ-ACK of P1 
/ PUCCH of P1 
                        > 

PUSCH with HARQ-ACK of P2 
/ PUCCH of P2
                        >

subslot-PUSCH without HARQ-ACK with DMRS of P1 

> 

subslot-PUSCH without HARQ-ACK with DMRS of P2 

> 

subslot-PUSCH without HARQ-ACK with “DD|R” indication of P1 
> 

subslot-PUSCH without HARQ-ACK with “DD|R” indication of P2 
> 

subslot-PUSCH without HARQ-ACK without DMRS of P1                   
> 

subslot-PUSCH without HARQ-ACK without DMRS of P2 
                       > 

slot-PUSCH without HARQ-ACK of P1 


> 

slot-PUSCH without HARQ-ACK of P2 


> 

PUSCH without HARQ-ACK of P1


> 

PUSCH without HARQ-ACK of P2 


> 

Proposal 2: Clarify the collision handling of sPUCCH and only DMRS of sPUSCH for a UE which is not configured with simultaneous transmission of PUSCH and PUCCH. The collision handling rule could be: 

· For sPUCCH with HARQ-ACK or sPUCCH with HARQ-ACK and SR, only DMRS of sPUSCH is dropped;

· For sPUCCH with SR and without HARQ-ACK, if HARQ-ACK piggybacked on sPUSCH, sPUCCH is dropped; otherwise, only DMRS of sPUSCH is dropped.
A text proposal is also provided in Appendix for clarifying and correcting the power prioritization for subslot transmission in CA scenario.
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Appendix: Text Proposals
------------------------ Start of TP for TS 36.213, 5.1.5 (based on R1-1805495) -------------------------------
5.1.5
Power allocation for PUCCH-SCell
If a UE is configured with a PUCCH-SCell, power allocation for serving cells in the primary PUCCH group and secondary PUCCH group is performed according to Subclause 5.1.4.1, with the following exceptions:
-
the term 'MCG' is replaced by 'primary PUCCH group';
-
the term 'SCG' is replaced by 'secondary PUCCH group';
-
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 defined in [6] in subframe/slot/subslot i; and
-
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For a UE capable of simultaneous transmission of different uplink signal durations to different serving cells as indicated by UE capability simultaneousTx-differentTx-duration, if the UE is configured with a PUCCH-SCell and configured with different values of higher layer parameter ul-TTI-Length for serving cells in the primary PUCCH group and secondary PUCCH group, and if the total transmit power of the UE would exceed [image: image5.wmf])
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, the UE drops the following channels from the highest serving cell index to the lowest serving cell index in order until the total transmit power of the UE would not exceed [image: image6.wmf])
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which in that case, the UE would not drop any more channels or until there are only PUSCH/PUCCH transmissions of the same duration remaining in which case the corresponding power scaling rules described in Subclause 5.1.1 apply:

-
subframe-PUSCH without HARQ-ACK of the secondary PUCCH group
-
subframe-PUSCH without HARQ-ACK of the primary PUCCH group 
· slot-PUSCH without HARQ-ACK of the secondary PUCCH group
· slot- PUSCH without HARQ-ACK of the primary PUCCH group
-
subslot-PUSCH without HARQ-ACK and without DMRS of the secondary PUCCH group
-
subslot-PUSCH without HARQ-ACK and without DMRS of the primary PUCCH group
-
subslot-PUSCH without HARQ-ACK and with “DD|R” indication of the secondary PUCCH group
-
subslot-PUSCH without HARQ-ACK and with “DD|R” indication of the primary PUCCH group
-
subslot-PUSCH without HARQ-ACK and with DMRS of the secondary PUCCH group
-
subslot-PUSCH without HARQ-ACK and with DMRS of the primary PUCCH group
-
subframe-PUSCH with HARQ-ACK or subframe-PUCCH of the secondary PUCCH group
-
subframe-PUSCH with HARQ-ACK or subframe-PUCCH of the primary PUCCH group
-
slot-PUSCH with HARQ-ACK or slot-PUCCH of the secondary PUCCH group
-
slot-PUSCH with HARQ-ACK or slot-PUCCH of the primary PUCCH group 
· subslot-PUSCH with HARQ-ACK and without DMRS of the secondary PUCCH group
· subslot-PUSCH with HARQ-ACK and without DMRS of the primary PUCCH group
· subslot-PUSCH with HARQ-ACK and with “DD|R” indication of the secondary PUCCH group
· subslot-PUSCH with HARQ-ACK and with “DD|R” indication of the primary PUCCH group
· subslot-PUSCH with HARQ-ACK and with DMRS or subslot-PUCCH of the secondary PUCCH group
· subslot-PUSCH with HARQ-ACK and with DMRS or subslot-PUCCH of the primary PUCCH group
The HARQ-ACK of a dropped channel is transmitted on the channel of the same PUCCH group to be transmitted with highest priority.

If the UE is not configured with a PUCCH-SCell but configured with higher layer parameter ul-TTI-Length, and if the total transmit power of the UE would exceed [image: image7.wmf])
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, the UE above dropping rules would apply by removing the channels corresponding to the secondary PUCCH group.

----------------------------------------------- End of TP --------------------------------------------------------------

