3GPP TSG RAN WG1#92                 		R1-1802509
Athens, Greece, February 26th – March 2nd, 2018

Source:	Panasonic
Title: 	Resource reservation for NR DL
Agenda Item:		7.1.3.5
Document for:	Discussion

Introduction
This document discusses the rate matching is around the detected PDCCH or detected CORESET.

Discussion
In RAN1#90, following was agreed. In the following discussion, the reserved resource is only detected PDCCH or the detected CORESET was not concluded. Regardless of the detected PDCCH only or detected CORESET is the conclusion, at least the detected PDCCH is reserved. Therefore, the agreement captures "at least" and "other forms of resource sharing between PDCCH and PDSCH are not precluded" are explicitly added. At the time, the discussion point was following.
- whether the aggregation level can be detected by UE or not?
- whether to reserve only detected PDCCH does help the operation as the same CORESET would contain the other PDCCH for uplink data, other UEs and/or broadcast?
	Agreements:
· At least the following is supported
· When the scheduled PDSCH overlaps with the PDCCH scheduling the PDSCH, the UE shall assume that the scheduled PDSCH is rate-matched around the PDCCH scheduling the PDSCH
· Other forms of resource sharing between PDCCH and PDSCH are not precluded



In RAN1#90bis, following agreement was reached. Among the agreements, our interpretation of the yellow part "if included, the entire COREST is assumed for rate matching when applicable" is applicable to above FFS point of whether only PDCCH is reserved or the entire CORESET is reserved. On the other hand, based on the latest update of TS36.314, we understand there are different interpretation.
	Agreements:
· On the RB-symbol level, UE can be configured with one or multiple DL resource set(s), each resource set configuration includes a first bitmap of RB granularity and a second bitmap of OFDM symbols within a slot for which the first bitmap applies (i.e. the intersection of two bitmaps). 
· These resource set(s) can be identified as resource sets(s) for which the PDSCH is or is not mapped based on the L1 signalling.
· FFS whether or not the presence of the information field to indicate the resource set is RRC configurable – conclude by Friday
· FFS whether a resource set is applicable in every slot or not (e.g., via a periodic configuration, etc.)
· Conclude by Friday whether or not there is RRC impact
· FFS the case of one DCI scheduling multi-slot transmission
· Note: covers future/backward compatible resource, parts of CORESETs, multiple CORESETs
· FFS L1 signaling is GC PDCCH or scheduling DCI
· CORESET(s) configured to a UE for monitoring can be included in resource set(s)
· If included, the entire COREST is assumed for rate matching when applicable
· These resource set(s) can be identified as resource sets(s) for which the PDSCH is or is not mapped based on the L1 signalling.
· FFS the configuration details of rate matching for semi-static case (w/o L1 signalling)




Our view on two discussion points raised in RAN1#90 is following.
Whether the aggregation level can be detected by UE or not?
In general, Polar coding does resolve the ambiguity on the aggregation level but the agreement of AL16 have the ambiguity. The lowest coding rate by Polar coding itself is 1/8. The lower than 1/8 is realized the repetition of rate matching. The physical resource size of AL 8 can transmit 864 bits (= (12-3) REs in a REG  x 6 REG x 2 bits per RE x 8 CCEs). If the payload size (including CRC) is 864/8 = 108 or less, the coding rate is lower than 1/8. AL 16 adds just repetition further based on circular buffer. In case UE utilizes the first 8 CCEs when AL 16 is sent when DCI size is 108 or less, UE would succeed the detection. If DCI size is not 108, 54, 36 or 27 (= dividable number of 108), by judging the latter part of 8 CCE repetition pattern, AL 8 or AL 16 might be judged. If DCI size is 108, 54, 36 or 27, the former 8 CCEs and the latter 8 CCEs would be same when AL 16 is sent.
DCI size is 108 or less with AL 8 or 16 uncertainly could be one of usual operation. To have specific mapping of AL 16 like the additional interleaved mapping could resolve the issue of uncertainty. On the other hand, because of the following reason, we don't see the need to resolve aggregation size uncertainly only for the detected PDCCH reservation.

Whether to reserve only PDCCH does help the operation as the same CORESET would contain the other PDCCH for uplink data, other UEs and/or broadcast?
To schedule single UE by single PDCCH can happen frequently especially for the small cell. On the other hand, in such operation, the plenty of time/frequency resource is available. Therefore, whether to reserve only PDCCH or to reserve the entire CORESET does not make the big difference of the efficiency. 
For macro or traditionary typical way of the cellular operation, multiple UEs are usually scheduled simultaneously in a slot. In addition, PDCCH for PDSCH assignment and PDCCH for PUSCH assignment can be scheduled in the same CORESET. To reserve only the detected PDCCH does help to reserve the resource for PDCCH for PDSCH scheduling but it does not reserve for the following.
- PDCCH to schedule PUSCH
- PDCCH to schedule PDSCH of the other UEs
- PDCCH to schedule broadcast channel (SI, Paging, random access)
Therefore, the use case to reserve only the detected PDCCH is limited and the gain is not obtained in these resource shortage case. Therefore, our view is to reserve the detected CORESET has more useful.

Based above discussion, we propose following. 
Proposal 1: When the scheduled PDSCH overlaps with the PDCCH scheduling the PDSCH, the UE shall assume that the scheduled PDSCH is rate-matched around the CORESET where PDCCH scheduling the PDSCH is located.

Accordingly, we propose following text proposal to section 5.1.4.1 of TS38.214.
	[bookmark: _Toc501048169]5.1.4.1	PDSCH resource mapping with RB symbol level granularity
A UE may be configured with any of the higher layer parameters indicating REs declared as not available for PDSCH:
-	Resource-set-BWP configuring up to [4] rate-match-PDSCH-resource-set(s) which may contain:
-	within a BWP, a pair of reserved resources. in numerology of the BWP indicated by an RB level bitmap (higher layer parameter rate-match-PDSCH-bitmap1) with 1RB granularity and a symbol level bitmap spanning one or two slots (higher layer parameters rate-match-PDSCH-bitmap2) for which the reserved RBs apply. For each pair of RB and symbol level bitmaps, a UE may be configured with a time-domain pattern (higher layer parameter rate-match-PDSCH-bitmap3) corresponding to a unit equal to a duration of the symbol level bitmap, and indicating whether the pair is present in the unit or not. The rate-match-PDSCH-bitmap3 can be {1, 2, 4, 5, 8, 10, 20 or 40} units long, but maximum 40ms. The pair configured as dynamic by higher layer can be included in one or two groups of resource sets (higher layer parameters Resource-set-group-1 and Resource-set-group-2).
-	within a BWP, a frequency domain resource of a CORESET with CORESET-ID [and time domain resource determined by the higher layer parameters monitoring-offset-PDCCH-slot and monitoring-periodicity-PDCCH-slot and monitoring-symbols-PDCCH-within-slot of search-space-sets associated with the CORESET with a CORESET ID]. This resource not available for PDSCH can be included in one or two groups of resource sets (higher layer parameters Resource-set-group-1 and Resource-set-group-2).
-	Resource-set-cell configuring up to 4 rate-match-PDSCH-resource-set(s) which may contain:
-	within a serving cell, a pair of reserved resources in numerology µ configured by higher layer parameter resource-pattern-scs.is indicated by an RB level bitmap (higher layer parameter rate-match-PDSCH-bitmap1) with RB granularity and a symbol level bitmap spanning one or two slots (higher layer parameters rate-match-PDSCH-bitmap2) for which the reserved RBs apply. For each pair of RB and symbol level bitmaps, a UE may be configured with a time-domain pattern (higher layer parameter rate-match-PDSCH-bitmap3) corresponding to a unit equal to a duration of the symbol level bitmap, and indicating whether the pair is present in the unit or not. The rate-match-PDSCH-bitmap3can be {1, 2, 4, 5, 8, 10, 20 or 40} units long, but maximum 40ms. The pair configured as dynamic by higher layer can be included in one or two groups of resource sets (higher layer parameters Resource-set-group-1 and Resource-set-group-2).
A configured group Resource-set-group-1 or Resource-set-group-2 contains a list of RB symbol level resource set indices forming a union of resource-sets  not available for PDSCH dynamically if corresponding bit in the PDCCH with a scheduling DCI. The REs corresponding to the union of configured RB-symbol level resource-sets that are not included in neither of two groups are  not available for PDSCH. The resources corresponding to the CORESET where the detected PDCCH that scheduled the PDSCH located are not available for PDSCH. 
If rate-match-PDSCH-bitmap3 is not configured for bitmap pair and unit of symbol level bitmap is one slot, bitmap-pair applies to each slot of PDSCH scheduled by detected PDCCH. If rate-match-PDSCH-bitmap3 is not configured for bitmap pair and unit of symbol level bitmap is two slots, first slot of bitmap-1 and 2 pair applies to all even-numbered slot(s) and second slot of bitmap pair applies to all odd-numbered slot(s) overlapping with slot(s) of PDSCH scheduled by detected PDCCH.




Conclusion
We discussed reserved resource, and we propose following. Our text proposal is also described in the discussion section.
Proposal 1: When the scheduled PDSCH overlaps with the PDCCH scheduling the PDSCH, the UE shall assume that the scheduled PDSCH is rate-matched around the CORESET where PDCCH scheduling the PDSCH is located.
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