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1. Summary of proposed changes 
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.
	Treated aspects
	Affected specification and clause
	Offline TP #
	Co-sourcing companies

	Collision handling between subslot UL SPS and SPUCCH
	36.213 Section 10.1
	#09
	Ericsson
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2. Collision handling between subslot UL SPS and SPUCCH (TP#09)
2.1. Discussion
In case of UL SPS in subslot operation with periodicity of 1 subslot, UL DMRS pattern is dynamically indicated by SPS activation sDCI as below. 
	Agreement:
For UL SPS in subslot TTI with periodicity of 1 sTTI, 1-bit is used to indicate the UL DMRS pattern according to table below. The remaining bit for the UL DMRS indication is used for activation (set to ‘0’). For release, both bits are set to ‘1’.
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For a UE configured with simultaneous transmission of PUCCH and PUSCH, and if subslot-PUCCH is prepared to be transmitted, the power of UL SPS subslot-PUSCH transmission might be changed if the UE becomes power-limited due to the subslot-PUCCH transmission. This power variation for UL SPS subslot-PUSCH should be avoided, otherwise PUSCH demodulation performance would be degraded due to loss of phase continuity. This situation cannot be easily avoided by eNB scheduling as eNB does not know whether UL SPS subslot-PUSCH will be skipped or not. Also, in order to avoid the delay of DL scheduling, eNB would prefer subslot-PDSCH scheduling whenever it is needed. 
Furthermore, the argument during the last meeting was that eNB will be able to figure out the power status of UE by PHR. However, this is questionable since PUSCH or sPUSCH containing PHR can be dropped due to collision handling (power prioritization in CA). So, this would not be avoidable all the time, and due to lack of PHR information or outdated PHR information, sometimes a UE may become power-limited, and in this case, some protection for UL SPS with DMRS sharing would be needed, otherwise the UL SPS with DMRS sharing cannot be properly demodulated due to loss of phase continuity. 

Thus, the following options in order to avoid such power variation can be taken into account:
· Option 1: HARQ-ACK of SPUCCH is piggybacked onto PUSCH, and SPUCCH is dropped.

· Option 2: In case of semi-persistent scheduling of subslot-PUSCH with a configured periodicity of 1 subslot, and if SPUCCH is to be transmitted in a given subslot, then the UE transmits DMRS with UL-SCH in the subslot (i.e., ignoring the indication of DMRS-pattern field in the SPS activation only in the subslot). 
· Option 3: In order to maintain the power of UL SPS subslot-PUSCH, the power of SPUCCH is reduced. 

If option 3 is supported, then different power control mechanism from the current one needs to be specified, which will induce much specification efforts. Moreover, SPUCCH power should be guaranteed with higher priority considering the importance of HARQ-ACK reliability. In this sense, this option can be precluded. 
If option 1 is supported, at least the power variation can be avoided which will help PUSCH demodulation. 
If option 2 is supported, there will be no impact on DL scheduling flexibility/latency as well as SPS PUSCH demodulation performance at the expense of DMRS overhead for UL SPS. In fact, in subslot 0, 2, 4, and 5, DMRS is always self-contained so there is no issue at all. Only if SPUCCH is to be transmitted either in subslot 1 or 3, even though the field is set to ‘10’, the UE ignores the indication of DMRS-pattern field in the SPS activation and transmits DMRS in subslot 1 or 3 as if the field is set to ‘00’. 
For simpler UE/eNB implementation, we propose to go with option 1 (i.e., HARQ-ACK of SPUCCH is always piggybacked onto PUSCH and SPUCCH is dropped). 
Proposal 1: For UL SPS with periodicity of 1 subslot, in order to avoid power variation of UL SPS PUSCH with DMRS sharing due to SPUCCH transmission, HARQ-ACK of SPUCCH is piggybacked onto PUSCH, and SPUCCH is dropped.
2.2. TP / Pseudo draft CR to 36.213 (if option 1 is supported)
	First modified subclause (10.1 of TS36.213)


10.1
UE procedure for determining physical uplink control channel assignment

<Unchanged parts are omitted>
If the UE is configured for a single serving cell and simultaneous PUSCH and PUCCH transmission, then in subframe/slot[image: image1.wmf]n

 UCI shall be transmitted

-
on subframe-PUCCH using format 1/1a/1b/3 if the UCI consists only of HARQ-ACK and/or SR 

-
on slot-PUCCH using format 1/1a/1b/3/4 if the UCI consists only of HARQ-ACK and/or SR and the UE is configured with higher-layer parameter ul-TTI-Length=’slot' 

· on subslot-PUCCH using format 1/1a/1b/4 if the UCI consists only of HARQ-ACK and/or SR and the UE is configured with higher-layer parameter ul-TTI-Length=‘subslot’

-
on PUCCH using format 2 if the UCI consists only of periodic CSI 

-
on PUCCH using format 2/2a/2b/3 if the UCI consists of periodic CSI and HARQ-ACK and if the UE is not transmitting PUSCH 

-
on PUCCH and PUSCH if the UCI consists of HARQ-ACK/HARQ-ACK+SR/positive SR and periodic/aperiodic CSI and if the UE is transmitting PUSCH in subframe/slot/subslot n, in which case the HARQ-ACK/HARQ-ACK+SR/positive SR is transmitted on subframe-PUCCH using format 1/1a/1b/3 or format 1/1a/1b/3/4 if the UE is configured with higher-layer parameter ul-TTI-Length=’slot’, or format 1/1a/1b/4 if the UE is configured with higher-layer parameter ul-TTI-Length=‘subslot’, and the periodic/aperiodic CSI transmitted on PUSCH unless the PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case periodic/aperiodic CSI is not transmitted 
-
on PUSCH if the UCI consists of HARQ-ACK/HARQ-ACK+SR/positive SR and if the UE is configured with higher-layer parameter ul-TTI-Length=‘subslot’, and if the PUSCH transmission corresponds to semi-persistent scheduling of subslot-PUSCH (i.e. higher layer parameter sps-ConfigUL-sTTI-r15 is configured, see 3GPP TS 36.331 [9]) and with a configured periodicity of 1 subslot (i.e. semiPersistSchedIntervalUL-STTI-r15 set to sTTI1) and with DMRS-pattern field in the related DCI format equal to ‘10’ (i.e., see Table 5.5.2.1.2-2 of 3GPP TS 36.211 [3]), in which case PUCCH is not transmitted
If the UE is configured with more than one serving cell and is not configured for simultaneous PUSCH and PUCCH transmission, then in subframe/slot/subslot [image: image2.wmf]n

 UCI shall be transmitted 

-
on subframe-PUCCH using format 1/1a/1b/3/4/5 or 2/2a/2b if the UE is not transmitting PUSCH 

· on slot-PUCCH using format 1/1a/1b/3/4 if the UE is not transmitting PUSCH

· on subslot-PUCCH using format 1/1a/1b/4 if the UE is not transmitting PUSCH

-
on PUSCH of the serving cell given in Subclause 7.2.1 if the UCI consists of aperiodic CSI or aperiodic CSI and HARQ-ACK

-
on primary cell PUSCH if the UCI consists of periodic CSI and/or HARQ-ACK and if the UE is transmitting on the primary cell PUSCH in subframe [image: image3.wmf]n

 unless the primary cell PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case UCI is not transmitted

-
on PUSCH of the secondary cell (other than an LAA SCell) with smallest SCellIndex if the UCI consists of periodic CSI and/or HARQ-ACK and if the UE is not transmitting PUSCH on primary cell but is transmitting PUSCH on at least one secondary cell (other than an LAA SCell)

If the UE is configured with more than one serving cell and simultaneous PUSCH and PUCCH transmission, then in subframe/slot/subslot [image: image4.wmf]n

 UCI shall be transmitted

-
on subframe-PUCCH using format 1/1a/1b/3 if the UCI consists only of HARQ-ACK and/or SR 

· on slot-PUCCH using format 1/1a/1b/3/4 if the UCI consists only of HARQ-ACK and/or SR

-
on subslot-PUCCH using format 1/1a/1b/4 if the UCI consists only of HARQ-ACK and/or SR

-
on subframe-PUCCH using format 4/5 if the UCI consists only of HARQ-ACK and/or SR and/or periodic CSI 
-
on PUCCH using format 2 if the UCI consists only of periodic CSI corresponding to one serving cell

-
as described in Subclause 10.1.1, if the UCI consists of periodic CSI and HARQ-ACK and if the UE is not transmitting on PUSCH 

-
on PUCCH and primary cell PUSCH if the UCI consists of HARQ-ACK and periodic CSI and the UE is transmitting PUSCH on the primary cell, in which case the HARQ-ACK is transmitted on PUCCH using format 1a/1b/3 and the periodic CSI is transmitted on PUSCH unless the primary cell PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case periodic CSI is not transmitted

-
on PUCCH and PUSCH of the secondary cell (other than a LAA SCell) with the smallest SCellIndex if the UCI consists of HARQ-ACK and periodic CSI and if the UE is not transmitting PUSCH on primary cell but is transmitting PUSCH on at least one secondary cell, in which case, the HARQ-ACK is transmitted on subframe-PUCCH using format 1a/1b/3 and the periodic CSI is transmitted on PUSCH 

-
on PUCCH and PUSCH if the UCI consists of HARQ-ACK/HARQ-ACK+SR/positive SR and aperiodic CSI in which case the HARQ-ACK/HARQ-ACK+SR/positive SR is transmitted on subframe/slot-PUCCH using format 1/1a/1b/3 or on slot-PUCCH using format 1/1a/1b/3/4 or on subslot-PUCCH using format 1/1a/1b/4 and the aperiodic CSI is transmitted on PUSCH of the serving cell given in Subclause 7.2.1 
-
on PUSCH if the UCI consists of HARQ-ACK/HARQ-ACK+SR/positive SR and if the UE is configured with higher-layer parameter ul-TTI-Length=‘subslot’, and if the PUSCH transmission corresponds to semi-persistent scheduling of subslot-PUSCH (i.e. higher layer parameter sps-ConfigUL-sTTI-r15 is configured, see 3GPP TS 36.331 [9]) and with a configured periodicity of 1 subslot (i.e. semiPersistSchedIntervalUL-STTI-r15 set to sTTI1) and with DMRS-pattern field in the related DCI format equal to ‘10’ (i.e., see Table 5.5.2.1.2-2 of 3GPP TS 36.211 [3]), in which case PUCCH is not transmitted
<Unchanged parts are omitted>
	End of modifications


