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1. Introduction
With the completion of RAN1 WI on LTE URLCC in RAN1 #93 meeting, RAN4 needs to discuss the new features introduced in LTE HRLLC.

In this contribution, we review the Rel. 15 LTE HRLLC agreements and present some proposals based on these agreements.
2. Rel. 15 LTE HRLLC Review
According to the RAN1 design, the following enhancements have been introduced for release 15 LTE HRLLC [1].
2.1. PDSCH repetition
For PDSCH repetitions, the number of PDSCH transmissions, k, associated with the PDCCH starting with the current TTI can take the following values and is indicated in a 2-bit DCI field as follows.
	DCI bit field
	Value of k for

subframe, slot and subslot

	00
	1

	01
	2

	10
	3

	11
	a value configured over RRC from {4, 6}


Blind/HARQ-less PDSCH repetitions are enabled by RRC configuration. There is a field in the DCI that indicates the number of PDSCH transmissions k associated with the DCI, where k >= 1. 
· If configured for slot or subslot PDSCH, a single DCI format containing this field is used to schedule slot or subslot PDSCH

· If configured for subframe PDSCH, the UE (as in legacy) continues to monitor for DCI Format 1A and the DL TM specific DCI format. The field is included only in DCI format 1A on USS

PDSCH repetitions associated with a single DL assignment assume the same RB allocation. For PDSCH repetitions, different RV can be used in different PDSCH transmissions within the repetition window; i.e. RV cycling is supported.
For slot/subslot PDSCH repetition, the rate-matching around SPDCCH resources for the PDSCH transmissions within a repetition window follows the rate-matching around SPDCCH resources for the first PDSCH transmission of the repetition window.
For slot/subslot PDSCH repetition across subframe boundaries is supported. 

For subslot PDSCH, in case sTTI#0 cannot contain PDSCH then sTTI#0 is not counted as valid transmission/repetition and the next repetition resumes from sTTI#1.
For slot/subslot PDSCH, with k > 1, the maximum transmission rank is 2 for reception of PDSCH.

For subslot PDSCH repetitions DMRS sharing is not supported for blind/HARQ-less PDSCH repetition with k > 1. For k > 1, the value of DMRS position field is fixed by specification to 0.

For slot/subslot PDSCH repetition and DMRS-based PDSCH, the UE may assume that the same precoder is kept between PDSCH repetitions. 

2.2. Other RAN1 agreements
2.2.1. TDD

For TDD, if a UE is scheduled with K repetitions for subframe PDSCH, the UE assumes the PDSCH to be present in the next available K DL subframes or flexible subframes. UL subframes are not counted in the repetition count.

For TDD, if a UE is scheduled with K repetitions for slot PDSCH, the UE assumes the PDSCH to be present in the next available K DL slots. UL slots are not counted in the repetition count.

In case different DL transmission modes are configured for MBSFN and non-MBSFN subframes for slot or subslot PDSCH, a UE is only expecting PDSCH repetitions up to the boundary between MBSFN and non-MBSFN subframes in case of a larger indicated K.

For TM10 blind/HARQ-less PDSCH repetition, the UE is to assume the same PQI to be applied to all PDSCH repetitions.
2.2.2. CFI
UE needs to support an optional, CFI configuration per TTI length through UE and serving cell specific semi-static configuration. When a UE is configured with a semi-static CFI for a given TTI length, the UE is not expected to decode PCFICH for that TTI length.
If CFI is semi-statically configured for TTIs of different lengths, the UE does not expect the configured CFI values to be different.
2.2.3. HARQ
The number of HARQ processes for PDSCH repetition applicable when k > 1 can be configured. The value range is 1 to the maximum number of DL HARQ processes.
The UE shall report HARQ feedback with the timing given by the last PDSCH repetition.

3. Proposals
Based on the RAN1 agreements for LTE HRLLC, the main change in UE demodulation is blind HARQ combining, which from UE performance perspective should be no different than the existing demodulation test cases defined for LTE with 30% max throughout covering the UE HARQ combining performance requirement.  Also, there is no specific demodulation requirements for similar legacy features such as semi-persistent scheduling to check if UE interprets DCI correctly. Thus, we propose to have no new demodulation requirements for LTE HRLLC for Rel. 15.
Proposal 1. No new demodulation test case for LTE HRLLC.
Since RAN1 hasn’t introduced any CSF change e.g. modified CQI table for LTE HRLLC and since RAN1 has decided that the existing thresholds for Qin and Qout are sufficient for LTE HRLLC, we propose to have no new CQI test for LTE HRLLC for Rel. 15.
Proposal 2. No new CQI test for LTE HRLLC.

4. Conclusions

In this contribution, we presented summary of RAN1 agreements and our proposals for LTE HRLLC. A list of proposals in this paper is summarized as follows:
Proposal 1. No new demodulation test case for LTE HRLLC
Proposal 2. No new CQI test for LTE HRLLC.
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