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Introduction
In this document we suggest a number of expected LC/CE UE behaviours in the event of collisions between different types of traffic. Whilst the specifications already define UE behaviours for a variety of collision scenarios (SR, HARQ-ACK, CSI and SRS), those descriptions were originally written to cover same subframe collisions and full-duplex FDD devices.  
For LC/CE UEs there are a number of types of collisions possible as a consequence of the overlapping repetitions between different channels and also the half-duplex FDD device option.  Whilst it is possible to engineer the network schedulers to avoid many of these collision scenarios, there will still be cases when collisions could occur, for example when the UE:
· Needs to send a SR
· Is not completely in sync 
· Falsely detects grants.  
From the network perspective having clearly defined UE behaviours simplifies the design, test and in some cases, can also increase scheduling flexibility.
UE Behaviours
In this section, we provide proposals for expected UE behaviors for different collision scenarios.  As stated in the introduction, the network schedulers cannot always be guaranteed to be able to avoid collisions from occurring in normal conditions.  
Proposals 1 and 2 extend the normal UE behaviors defined in TS36.213 for collisions between HARQ ACK/NAK, SR or CQI, to cover collisions caused by different transmissions (SF repetitions) either partially or fully overlapping.   
Proposal 1:   The LC/CE UE does not use more than 1 PUCCH format nor more than 1 PUCCH resource index on a single data transmission (HARQ ACK/NAK, SR or CQI).  In the case of partial overlap between HARQ ACK/NAK and CQI, ACK/NAK takes precedence, then SR, then CQI.  This means that:
i. If whilst transmitting repetitions for CQI using Format 2 the LC/CE UE needs to transmit HARQ ACK/NAK, it will stop the CQI transmission and start ACK/NAK transmission using Format1a.
ii. If whilst transmitting repetitions for the SR the UE needs to transmit ACK/NAK, the UE will stop SR transmission and start HARQ ACK/NAK transmissions using Format1a.  The SR transmission counter will be incremented even though the UE had to stop the SR transmissions early.
iii. If whilst transmitting repetitions for the SR the UE needs to transmit CQI.  The UE will complete the SR transmission and then optionally switch to CQI transmissions afterwards.  
iv. If whilst transmitting repetitions for HARQ ACK/NAK the UE needs to transmit SR, the UE will complete ACK/NAK transmissions in Format 1a without SR transmission, and optionally switch to SR transmissions in Format1 if still required afterwards. The SR transmission counter will be incremented even though the UE could not transmit the SR.
v. If whilst transmitting repetitions for HARQ ACK/NAK the LC/CE UE needs to transmit CQI, the UE will complete ACK/NAK transmission in Format 1a without CQI transmission, and then optionally switch to CQI transmissions in Format2 afterwards.
Proposal 2:	The LC/CE UE does not use more than 1 coding scheme on a UCI data (HARQ ACK/NAK, SR or CQI).  In the case of partial overlap between HARQ ACK/NAK, CQI and PUSCH, PUSCH transmissions take precedence. 
This means that:
i.		If the LC/CE UE needs to transmit HARQ ACK/NAK whilst in the middle of transmitting PUSCH, the UE first completes the transmissions for PUSCH without HARQ ACK/NAK (i.e. does not change coding scheme), and then optionally transmits HARQ ACK/NAK on PUCCH.
ii.	If the LC/CE UE needs to transmit CQI whilst in the middle of transmitting PUSCH, the UE completes the transmissions for PUSCH without CQI but still counts those subframes as part of the CQI transmission, and then optionally transmits CQI on PUCCH.
iii. If the LC/CE UE needs to transmit PUSCH whilst in the middle of transmitting HARQ ACK/NACK, the UE stops transmitting the HARQ ACK/NACK to start transmitting PUSCH without HARQ ACK/NACK.
The proposals below are specific to the HD-FDD UEs.
Proposal 3:		If the HD-FDD LC/CE UE needs to transmit CQI or SR when UE is receiving PDSCH, the UE will complete the PDSCH reception and then optionally switch to CQI or SR transmission if still required. In the case of SR, the SR transmission counter will be incremented even though the SR could not be sent when first requested.
Proposal 4:		If the HD-FDD LC/CE UE needs to transmit PUSCH (based on either scheduled M-PDCCH or configured UL SPS) in a given subframe it will not monitor the M-PDCCH.
Proposal 5:		If the HD-FDD LC/CE UE needs to transmit on PUCCH it will not monitor the M-PDCCH.
Proposal 6:		If the HD-FDD LC/CE UE needs to transmit PUSCH whilst in the middle of receiving PDSCH, it will complete the PDSCH reception and then optionally switch to PUSCH transmission if still required.
Proposal 7:		If the HD-FDD LC/CE UE needs to receive PDSCH whilst in the middle of transmitting PUSCH, it will complete the PUSCH transmission and then optionally switch to PDSCH reception if still required.
Proposal 8:		If the HD-FDD LC/CE UE needs to start transmitting PUSCH and receiving PDSCH in the same subframe, the UE will receive PDSCH first and then optional switch to PUSCH transmission if still required.



Conclusions
In this contribution, we discussed several issues relating to expected UE behaviours in the event of scheduling collisions.  From those discussions, we have the following proposals:
Proposal 1:	The LC/CE UE does not use more than 1 PUCCH format nor more than 1 PUCCH resource index on a single data transmission (HARQ ACK/NAK, SR or CQI).  In the case of partial overlap between HARQ ACK/NAK and CQI, ACK/NAK takes precedence, then SR, then CQI.  
Proposal 2:	The LC/CE UE does not use more than 1 coding scheme on a UCI data (HARQ ACK/NAK, SR or CQI).  In the case of partial overlap between HARQ ACK/NAK, CQI and PUSCH, PUSCH transmissions take precedence.
Proposal 3:		If the HD-FDD LC/CE UE needs to transmit CQI or SR when UE is receiving PDSCH, the UE will complete the PDSCH reception and then optionally switch to CQI or SR transmission if still required. In the case of SR, the SR transmission counter will be incremented even though the SR could not be sent when first requested.
Proposal 4:		If the HD-FDD LC/CE UE needs to transmit PUSCH (based on either scheduled M-PDCCH or configured UL SPS) in a given subframe it will not monitor the M-PDCCH.
Proposal 5:		If the HD-FDD LC/CE UE needs to transmit on PUCCH it will not monitor the M-PDCCH.
Proposal 6:		If the HD-FDD LC/CE UE needs to transmit PUSCH whilst in the middle of receiving PDSCH, it will complete the PDSCH reception and then optionally switch to PUSCH transmission if still required.
Proposal 7:		If the HD-FDD LC/CE UE needs to receive PDSCH whilst in the middle of transmitting PUSCH, it will complete the PUSCH transmission and then optionally switch to PDSCH reception if still required.
Proposal 8:		If the HD-FDD LC/CE UE needs to start transmitting PUSCH and receiving PDSCH in the same subframe, the UE will receive PDSCH first and then optional switch to PUSCH transmission if still required.
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