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Summary of proposed changes
This contribution is a revision of R1-1805147.
In this contribution, a text proposal is provided for clarifying when HARQ process sharing is possible for sPT and sTTI.
This aspect was discussed offline and the corresponding offline TP number is TP#58.
HARQ process sharing for sPT and sTTI
The following agreements were made regarding HARQ process sharing for sPT and sTTI. 
	Agreement:
Support HARQ process sharing between TTI and sTTI
· The sharing is only possible for asynchronous HARQ processes, i.e. not supported for legacy processing time synchrounous UL HARQ processes
· If configured with sTTI on a CC:
· the HARQ ID field size in the DL assignments of PDSCH on USS for legacy and reduced processing time is the same as for sPDSCH assignments 
· the HARQ ID field size in the UL grants on USS for reduced processing time is the same as for sPUSCH grants
· The re-transmission of a TB with another (s)TTI length is possible if:
· The number of codewords of the HARQ process is not larger than supported by the respective sTTI length
· The TB size of a codeword is not larger than X. X is FFS and may be sTTI length dependent.
· FFS other restrictions

Agreement:
In the context of HARQ process sharing between TTI and sTTI, the TB size of a codeword for transmission/reception using a specific (s)TTI length is limited by the maximum supported TBS for that respective (s)TTI length. 
Note: The circular buffer rate-matching is based on the TTI length of the initial transmission


Agreement
· For 1 ms TTI shortened processing, support fallback to legacy processing timing n+4 by the search space, i.e.  DCI for processing time n+3 are carried in USS of PDCCH and DCI for processing time n+4 are carried in CSS of PDCCH.
· For PDSCH the HARQ processes of n+3 1ms TTI and n+4 1ms TTI are shared
· FFS: Possible PUSCH HARQ processes sharing between n+3 1ms TTI and n+4 1ms TTI
· FFS: UE behaviour in case of n+3 and n+4 collision
· Note: It is not expected that the eNB will often change between n+3 and n+4 scheduling timing

Agreement:
The PUSCH UL HARQ processes of n+3 1ms TTI and n+4 1ms TTI are not shared




The current 36.213 captures the case where PDSCH HARQ processes are not shared between sTTI and 1ms TTI. However, it does not capture the case where PUSCH HARQ processes are not shared between sTTI and 1ms TTI with sPT. The current 36.213 does not capture the cases where 
· PDSCH HARQ processes are shared between sTTI and 1ms TTI
· PDSCH HARQ processes are shared between 1ms TTI with legacy timing and 1ms TTI with sPT
· PUSCH HARQ processes are shared between sTTI and 1ms TTI with sPT
It is thus proposed to add the missing cases. 

The changes are summarized with red and green text into a text proposal to sections 7.1 and 8.0 of 36.213 v15.0.0 (basis is endorsed CR to 36.213 in R1-1803902).
Endorse the text proposal to sections 7.1 and 8.0 of 36.213

The proposed changes to the HARQ process sharing were part of the offline TP#58.

	1st modified subclause (7.1)



[bookmark: _Toc415085444]7.1	UE procedure for receiving the physical downlink shared channel
<Unchanged part omitted>
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-based 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 higher layer parameter shortTTI, the UE shall decode 
· 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 one and the transport block size is less than or equal to the maximum transport block size supported for slot/subslot-based PDSCH transmission.

· PDSCH data transmissions 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 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/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 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.

· The UE shall decode PDSCH data transmissions signalled via PDCCH in common search space with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI format other than 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 in UE specific search space 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.

· The UE shall decode PDSCH data transmissions signalled via PDCCH/EPDCCH in UE specific search space with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI format other than 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 in common search space 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.

	2nd modified subclause (8.0)



[bookmark: _Toc415085486]8.0	UE procedure for transmitting the physical uplink shared channel
<Unchanged part omitted>
For a serving cell, and a UE configured with higher layer parameter shortTTI, 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 serving cell, and a UE configured with higher layer parameter ul-TTI-Length and with higher layer parameter shortProcessingTime, the UE is not expected to transmit 
· PUSCH data transmissions signalled via PDCCH/SPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI format 7-0A/7-0B for a transport block corresponding to a HARQ process with NDI not toggled if the previous PUSCH transmission of the transport block was signalled via PDCCH/EPDCCH in UE specific search space with CRC scrambled by the C-RNTI/SPS C-RNTI with DCI format other than DCI format 7-0A/7-0B when the number of codewords for the previous PUSCH transmission is two or the transport block size is larger than the maximum transport block size supported for slot/subslot-based PUSCH transmission.
[bookmark: _GoBack]For a serving cell, and a UE configured with higher layer parameter ul-TTI-Length and with higher layer parameter shortProcessingTime, the UE shall transmit 
· PUSCH data transmissions signalled via PDCCH/SPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI format 7-0A/7-0B for a transport block corresponding to a HARQ process with NDI not toggled if the previous PUSCH transmission of the transport block was signalled via PDCCH/EPDCCH in UE specific search space with CRC scrambled by the C-RNTI/SPS C-RNTI with DCI format other than DCI format 7-0A/7-0B when the number of codewords for the previous PUSCH transmissions is one and the transport block size is smaller than or equal to the maximum transport block size supported for slot/subslot-based PUSCH transmission.

· PUSCH data transmissions signalled via PDCCH/EPDCCH in UE specific search space with CRC scrambled by the C-RNTI/SPS C-RNTI with DCI format other than DCI format 7-0A/7-0B for a transport block corresponding to a HARQ process with NDI not toggled if the previous PUSCH transmission of the transport block was signalled via PDCCH/SPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI format 7-0A/7-0B.
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