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1. Overall Description:
RAN1 has discussed UL SPS repetitions and blind/HARQ-less PDSCH repetitions in the work item Ultra Reliable Low Latency Communication for LTE and concluded on the following.
Agreement: 
Study PUSCH repetition (on TTI level) as one key UL SPS enhancement for URLLC and study further how to realize it. The studies should at least include indication of the repetition factor in the activation DCI, higher layer configuration of the repetition factor and combining PUSCH repetition with TTI level FH.
Agreement:
For LTE URLLC operation, at least an UL SPS repetition configuration is supported where a UE can start the initial transmission of a TB at any (s)TTI

Agreement:
RAN1 should strive to design a UL SPS repetition scheme where the number of repetitions K is guaranteed under certain conditions related to collision with e.g. new data arrival or scheduled PUSCH. The so far identified issues to solve are:

· Ambiguity of HARQ process between eNB and UE and reception performance because eNB may not know if the received transmission is the first transmission of a new TB or a repetition of a previous TB

· Phase continuity when transmitting SRS or when crossing the subframe boundary

Agreement:
One or more of the following solutions for DL data are needed for URLLC operation 
· blind/HARQ-less PDSCH repetition in different TTIs
· Consider the following variants
· Variant 1: dynamic indication of the PDSCH repetition factor in DCI
· Variant 2: semi-static configuration of the PDSCH repetition factor over RRC
· Variant 3: independent PDSCH assignment for each PDSCH transmission
· Variant 4: combination of semi-static and dynamic indication (combination of variants 1 and 2)

· Study if and how PDSCH repetition can be combined with TTI level FH. 

· URLLC PDSCH MCS design/operation

· Consider the need for URLLC PDSCH MCS design considering other candidate techniques such as blind/HARQ-less PDSCH repetition as well as the compact DCI design.

· Study the following aspects

· the MCS range for URLLC operation e.g. support of lower MCS, maximum supported MCS

· Combination of MCS with other information e.g. RV, number of repetitions

· URLLC related CQI enhancements
· Consider CQI definition
· lower target BLER(s) for URLLC CQI/CSI

· the CQI relation with lower PDSCH MCS and/or PDSCH repetition.
· Consider CQI reporting enhancements 
· Note: The need for preemption techniques can also be discussed
Agreement:
The work item supports blind/HARQ-less repetition for PDSCH in different TTIs.

FFS: Details among the four identified variants and including UE capability

Conclusion:

The impact of blind/HARQ-less PDSCH repetitions on RAN1 specification is at least:

· clarification that a retransmission can occur back to back with the initial TB transmission 
· UE capability and RRC configuration to enable repetitions
· Possible optimization on how to handle HARQ feedback
· Indication to the UE that the repetitions are applied via DCI or RRC configuration

2. Actions:

To RAN2 group and RAN4 group.

ACTION: 
RAN1 respectfully requests RAN2 and RAN4 to take the above into account.
3. Date of Next TSG-RAN1 Meetings:

TSG-RAN WG1 Meeting #92bis
16 April – 20 April 2018   
Sanya, P. R. China
TSG-RAN WG1 Meeting #93
21 May – 25 May 2018   
Busan, South Korea
�PAGE \# "'Page: '#'�'"  ��to be removed before LS is sent


�change to RAN1 if approved





