[bookmark: OLE_LINK124][bookmark: OLE_LINK125]3GPP TSG RAN WG1 Meeting #94bis	R1-1811560
Chengdu, China, October 8th- 12th, 2018

Agenda Item:	6.1.6
Source:	Huawei, HiSilicon
Title:	Clarification on rate-matching around SPDCCH resources for PDSCH repetition
[bookmark: _GoBack]Document for:	Discussion and Decision 

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
When reviewing TS 36.211 [1] and TS 36.212 [2] on the LTE HRLLC feature, regarding the rate-matching behavior for PDSCH repetition, we have agreed that: 
Agreement:
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.
The corresponding description in TS 36.211 [1] section 6.4.2 is as following:
· For a UE with the higher-layer parameter blindSlotSubslotPDSCH-Repetitions set to TRUE and PDSCH associated with a downlink assignment sent on PDCCH/SPDCCH with DCI format 7 indicating  transmissions, the rate-matching around SPDCCH resources for PDSCH in the  valid slots/subslots following the slot/subslot containing the downlink assignment follows the rate-matching around SPDCCH resources of the PDSCH in the slot/subslot containing the downlink assignment.

However, it is known from TS 36.211 section 6.8C.5 that no SPDCCH is transmitted in the first slot of the subframe or in subslot number 0, where the DCI is instead carried in PDCCH. 
If UE is configured with the higher layer parameter blindSlotSubslotPDSCH-Repetitions set to TRUE and the DCI format 7 indicating k transmissions is sent in the first slot of the subframe or in subslot number 0, according to the agreement or the current description in TS 36.211 section 6.4.2, the rate-matching around SPDCCH resources for PDSCH in the following  slots/subslots will follow the rate-matching around SPDCCH resources of PDSCH in the first slot of the subframe or in subslot number 0 where the DCI is sent, which is actually not correct as there is no SPDCCH resources at all in the first slot of the subframe or in subslot number 0. 
Discussion
In order to correct this in specification of TS 36.211 for PDSCH resource mapping, overall, there are two options to solve this specific case issue that the DCI is mapped to PDCCH and the DCI indicates k transmissions:
Option 1: The rate-matching around SPDCCH resources for PDSCH in the following  slots/subslots if applicable will always follow the higher layer configuration controlling rate-matching around SPDCCH resources, no matter whether spdcch-L1-ReuseIndication is configured. 
Option 2: The rate-matching around SPDCCH resources for PDSCH in the following  slots/subslots if applicable will follow the used/unused SPDCCH resource indication field in the DCI if the higher layer parameter spdcch-L1-ReuseIndication is configured, and follow the indication of higher layer parameter rateMatchingMode otherwise.

Note that currently the used/unused SPDCCH resource indication field is present only if the DCI is mapped to SPDCCH and L1-based reuse indication is configured by higher layers per TS 36.212. If option 2 is adopted, the used/unused SPDCCH resource indication field is always present if UE is configured with the higher layer parameter blindSlotSubslotPDSCH-Repetitions set to TRUE and the higher layer parameter spdcch-L1-ReuseIndication is configured even if the DCI is mapped to PDCCH. 
Comparing these two options, they can both fix the issue. However, if the higher layer parameter spdcch-L1-ReuseIndication is configured, it is expected in general to adjust dynamically via DCI the use of resources of SPDCCH for PDSCH. This dynamic flexibility of resources usage is continually desirable for the case of HARQ-less PDSCH repetition (i.e., UE is configured with the higher layer parameter blindSlotSubslotPDSCH-Repetitions set to TRUE). Therefore, option 2 is slightly preferred. 

Proposal: For a UE with the higher-layer parameter blindSlotSubslotPDSCH-Repetitions set to TRUE and PDSCH associated with a downlink assignment sent on PDCCH with DCI format 7 indicating  transmissions, the rate-matching around SPDCCH resources for PDSCH in the  valid slots/subslots if applicable following the slot/subslot containing the downlink assignment follows the used/unused SPDCCH resource indication field in the DCI if the higher layer parameter spdcch-L1-ReuseIndication is configured, and follows the indication of  higher layer parameter rateMatchingMode otherwise. 

In addition, based on this proposal the draft CRs to TS 36.211 [1] and TS 36. 212 [2] taking option 2 into account refer to [3] and [4], respectively. 
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