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1 Introduction
The following agreements were achieved in the RAN1#91 meeting [1]:

Agreement:
In case a UE is not capable of simultaneous transmission of different TTI lengths across different carriers for a given band combination, and if UL channels with different TTI lengths are collided across different carriers for the band combination, all of the longer TTI channel(s) (including also PRACH) for the band combinations(are) dropped/stopped.
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:

	sPUSCH with HARQ-ACK of P1 / sPUCCH of P1 > sPUSCH with HARQ-ACK of P2 / sPUCCH of P2 >

PUSCH with HARQ-ACK of P1 / PUCCH of P1 > PUSCH with HARQ-ACK of P2 / PUCCH of P2>

sPUSCH without HARQ-ACK with DMRS of P1 > sPUSCH without HARQ-ACK with DMRS of P2 > 

sPUSCH without HARQ-ACK without DMRS of P1 > sPUSCH 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.

In this contribution, we discuss the UE behavior about handling of collision between PRACH in primary serving cell and sTTI, as well as collision between PRACH in secondary serving cell and sTTI.
2 Discussion

2.1 Handling of collision between PRACH and sTTI
According to the agreement in the RAN1#91 [1], if UL channels with different TTI lengths are collided across different carriers for the band combination, all of the longer TTI channel(s) (including also PRACH) for the band combinations will be dropped/stopped. However, the agreement did not distinguish PRACH in primary serving cell and secondary serving cell. In fact, the events performed by PRACH in primary serving cell and secondary serving cell are very different. So it is not reasonable to make both of them have the same priority. 
If the PRACH is in a secondary serving cell, it can only be used to establish time alignment for the corresponding sTAG. Hence it is acceptable to drop the PRACH in a secondary serving cell when collided with PUSCH/PUCCH transmissions on sTTI, as the information carried by PUSCH/PUCCH transmissions on sTTI may be more important than PRACH in a secondary serving cell, e.g., URLLC service.
However, compared with PRACH in a secondary serving cell, PRACH in a primary serving cell is performed for more events, e.g., initial access from RRC_IDLE, RRC connection re-establishment procedure, DL/UL data arrival during RRC_CONNECTED requiring random access procedure and so on. If we also drop PRACH in a primary cell when collided with PUSCH/PUCCH transmissions on sTTI, it will bring serious impact on random access procedure and connectivity with primary cell. Hence, PRACH in a primary cell should have higher priority than PUSCH/PUCCH transmissions on sTTI. If PRACH in a primary serving cell are collided with slot/subslot-based PUSCH/PUCCH in a different serving cell, the UE should drop slot/subslot-based PUSCH/PUCCH. In summary, the priority among PRACH in a primary serving cell, PRACH in a secondary serving cell and slot/subslot-based PUSCH/PUCCH should be showed as blew: 
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In addition, the above priority rule should be hold for the collisions cases that UE is not capable of simultaneous transmission of different TTI length or UE is power limited thus needs to drop one uplink transmission channel. If the UE supports simultaneous transmission but with limited power, then the related text proposal of priority in dropping between PRACH and PUSCH/PUCCH transmissions on sTTI is in appendix 1. If the UE doesn’t support simultaneous transmission of different TTI lengths, then the related text proposal of priority in dropping between PRACH and PUSCH/PUCCH transmissions on sTTI is in appendix 2.Based on above discussion, we made following proposals:
Proposal 1:  If the UE supports simultaneous transmission of different TTI lengths but with limited power， the UE should drop PRACH if PRACH in a secondary serving cell are collided with sTTI and drop sTTI if PRACH in a primary serving cell are collided with sTTI. Details of the text proposal are in Appendix 1.

Proposal 2:  If the UE doesn’t support simultaneous transmission of different TTI lengths， the UE should drop PRACH if PRACH in a secondary serving cell are collided with sTTI and drop sTTI if PRACH in a primary serving cell are collided with sTTI. Details of the text proposal are in Appendix 2.
3 Conclusion

In this contribution, we discuss the UE behavior about handling of collision between PRACH in primary serving cell and sTTI, as well as collision between PRACH in secondary serving cell and sTTI. The following proposals are reached:

Proposal 1:  If the UE supports simultaneous transmission of different TTI lengths but with limited power， the UE should drop PRACH if PRACH in a secondary serving cell are collided with sTTI and drop sTTI if PRACH in a primary serving cell are collided with sTTI. Details of the text proposal are in Appendix 1.

Proposal 2:  If the UE doesn’t support simultaneous transmission of different TTI lengths， the UE should drop PRACH if PRACH in a secondary serving cell are collided with sTTI and drop sTTI if PRACH in a primary serving cell are collided with sTTI. Details of the text proposal are in Appendix 2.
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Appendix 1
---------------------------------------------Start of text proposal--------------------------------------------------------

5.1.1.1
UE behaviour
If the UE is not configured with a SCG or a PUCCH-SCell, and 

-
If the UE is configured with multiple TAGs, and if the PUCCH/PUSCH transmission of the UE on subframe 
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 for a given serving cell in a TAG overlaps some portion of the first symbol of the PUSCH transmission on subframe 
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 for a different serving cell in another TAG the UE shall adjust its total transmission power to not exceed 
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on any overlapped portion.

-
If the UE is configured with multiple TAGs, and if the PUSCH transmission of the UE on subframe 
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 for a given serving cell in a TAG overlaps some portion of the first symbol of the PUCCH transmission on subframe 
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 for a different serving cell in another TAG the UE shall adjust its total transmission power to not exceed 
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on any overlapped portion.

-
If the UE is configured with multiple TAGs, and if the SRS transmission of the UE in a symbol on subframe/slot/subslot 
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 for a given serving cell in a TAG overlaps with the PUCCH/PUSCH transmission on subframe/slot/subslot 
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or subframe/slot/subslot 
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 for a different serving cell in the same or another TAG the UE shall drop SRS if its total transmission power exceeds 
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on any overlapped portion of the symbol.

-
If the UE is configured with multiple TAGs and more than 2 serving cells, and if the SRS transmission of the UE in a symbol on subframe 
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 for a given serving cell overlaps with the SRS transmission on subframe/slot/subslot 
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 for a different serving cell(s) and with PUSCH/PUCCH transmission on subframe 
[image: image14.wmf]i

or subframe/slot/subslot 
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 for another serving cell(s) the UE shall drop the SRS transmissions if the total transmission power exceeds 
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on any overlapped portion of the symbol.
-
If the UE is configured with multiple TAGs, the UE shall, when requested by higher layers, to transmit PRACH in a secondary serving cell in parallel with SRS transmission in a symbol on a subframe of a different serving cell belonging to a different TAG, drop SRS if the total transmission power exceeds 
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on any overlapped portion in the symbol.

-
If the UE is configured with multiple TAGs, the UE shall, when requested by higher layers, to transmit PRACH in a secondary serving cell in parallel with PUSCH/PUCCH in a different serving cell belonging to a different TAG, adjust the transmission power of PUSCH/PUCCH so that its total transmission power does not exceed 
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on the overlapped portion.
-
If the UE is configured with multiple TAGs, the UE shall, when requested by higher layers, to transmit PRACH in a primary serving cell in parallel with slot/subslot-based PUSCH/PUCCH in a different serving cell belonging to a different TAG, drop slot/subslot-based PUSCH/PUCCH if its total transmission power exceeds 
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on the overlapped portion.
-
If the UE is configured with multiple TAGs, the UE shall, when requested by higher layers, to transmit PRACH in a secondary serving cell in parallel with slot/subslot-based PUSCH/PUCCH in a different serving cell belonging to a different TAG, drop PRACH if its total transmission power exceeds 
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on the overlapped portion.
If the UE is configured with a LAA SCell for uplink transmissions, the UE may compute the scaling factor 
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 assuming that the UE performs a PUSCH transmission on the LAA SCell in subframe i irrespective of whether the UE can access the LAA SCell for the PUSCH transmission in subframe i according to the channel access procedures described in Subclause 15.2.1.
For a BL/CE UE configured with CEModeA, if the PUSCH is transmitted in more than one subframe i0, i1, …, iN-1 where i0< i1< …< iN-1, the PUSCH transmit power in subframe ik , k=0, 1, …, N-1, is determined by
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For a BL/CE UE configured with CEModeB, the PUSCH transmit power in subframe ik is determined by 
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---------------------------------------------End of text proposal--------------------------------------------------------
Appendix 2

--------------------------------------------Start of text proposal--------------------------------------------------------
8.0
UE procedure for transmitting the physical uplink shared channel
The term "UL/DL configuration" in this Subclause refers to the higher layer parameter subframeAssignment unless specified otherwise. 

Throughout this section, if the UE is configured with higher layer parameter ShortTTI-Length and the corresponding PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G is detected in a subslot, if the UE is configured for subslot uplink transmissions, 
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is determined based on higher layer configuration from 
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. If subslot number n is in subframe N, subslot 
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refers to subslot number 
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For a given serving cell, if a UE is configured with higher layer parameter shortProcessingTime, the UE is not expected to receive 

-
more than one uplink scheduling grants for an uplink subframe for both frame structures type 1 and type 2.

-
more than one uplink scheduling grants in downlink subframe for frame structure type 1. 

For a serving cell, and a UE configured with higher layer parameter ul-TTI-Length, the UE is not expected to transmit subframe-based PUSCH -
in a given subframe corresponding to PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B or without a corresponding PDCCH/EPDCCH if the UE detects PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B corresponding to a PUSCH transmission in the same subframe or if the UE transmits a slot/subslot-based PUSCH without a corresponding PDCCH/SPDCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH using the slot/subslot-based PUSCH. The UE shall apply spatial HARQ-ACK bundling on the HARQ-ACK response

-
in case subslot-based PUSCH is used

-
in case slot-based PUSCH is used if the bundling is configured for the cell.

-
in a given subframe corresponding to PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B received in subframe n if the UE detects PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in any subframe from subframe n+1 to subframe n+WUL corresponding to a PUSCH transmission, and WUL is indicated by skipSubframeProcessing capability [12],
-
in case of a collision between the subframe-based PUSCH and slot/subslot-based PUCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH using the slot/subslot-based PUCCH. The UE shall apply spatial HARQ-ACK bundling on the HARQ-ACK response

-
in case subslot-based PUCCH is used

-
in case slot-based PUCCH is used if the bundling is configured for the cell.

-
in case of a collision between the subframe-based PUSCH, subframe-based PUCCH, and slot/subslot-based PUSCH when simultaneous PUSCH and PUCCH transmission is configured for the UE. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH using the slot/subslot-based PUSCH.

-
in case of a collision between the subframe-based PUSCH and slot/subslot-based PUCCH/PUSCH in more than one slots/subslots of a subframe, the UE shall transmit the HARQ-ACK response associated with the subframe-based PUSCH using the first occurrence of the slot/subslot-based PUCCH/PUSCH in the subframe.

For a serving cell, and a UE configured with higher layer parameter ShortTTI-Length, the UE is not expected to transmit PUSCH corresponding to PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in UpPTS of the special subframe in frame structure type 2 with special subframe configuration 0-9.



For a UE configured with more than one serving cell and not capable of simultaneous transmission of different uplink signal durations to different serving cells as indicated by UE capability simultaneousTx-differentTx-duration, 

-
the uplink transmission(s) of the second serving cell are dropped, in case of a collision between

-
a slot-based PUSCH of first serving cell and a subframe-based PUSCH/PUCCH of second serving cell or

-
a subslot-based PUSCH of first serving cell and a subframe/slot-based PUSCH/PUCCH of second serving cell

-
a slot/subslot-based PUSCH of first serving cell and SRS of second serving cell.
-
the slot/subslot-based PUSCH/PUCCH are dropped, in case of a collision between a PRACH of primary serving cell and a slot/subslot-based PUSCH/PUCCH of a different serving cell belonging to a different TAG.
-
the PRACH of the secondray serving cell are dropped, in case of a collision between a PRACH of secondray serving cell and a slot/subslot-based PUSCH/PUCCH of a different serving cell belonging to a different TAG.
---------------------------------------------End of text proposal--------------------------------------------------------
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