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1 Introduction

Efforts have been made during previous meetings to finalize the configuration of rate-matching resource sets. However, to our understanding, there remain few open issues that need further discussion. In this contribution, we share our point of views on such remaining issues.
2 Discussion
2.1 AL ambiguity in NR

During RAN1 #92 meeting [1], it was agreed that the ambiguity between aggregation levels 8 and 16 PDCCH candidates only happens in the case with non-interleaved CORESET spanning one OFDM symbol. However, we find that such ambiguity also happens in some other cases. Assuming both aggregation levels 8 and 16 PDCCH candidates start from the first CCE, the number of overlapped CCEs are shown in Table 1, considering different CORESET durations, interleaved/non-interleaved CCE-to-REG mapping and REG bundle sizes in interleaved CCE-to-REG mapping. Since the bundle size of interleaver can be 1/3 CCE (2 REGs) or 1/2 CCE (3 REGs), some numbers of overlapped CCEs in Table 1 are not integer. For example, 8/3 CCEs in table means 16 overlapped REGs in which the same encoded bits are mapped. 
Table 1 Use cases where both aggregation levels 8 and 16 PDCCH candidates start from the first CCE
	
	Number of overlapped CCEs

	CORESET duration
(symbol)
	Non-interleaved
	Interleaved

	
	
	REG bundle size
	Rows of interleaver

	
	
	
	2
	3
	6

	1
	8
	2
	4
	8/3
	4/3

	
	
	6
	
	3
	2

	2
	4
	2
	2
	4/3
	2/3

	
	
	6
	
	3/2
	1

	3
	8/3
	3
	4/3
	1
	1/2

	
	
	6
	
	3/2
	1


The following figure shows an example for two cases with 1-symbol duration CORESET: non-interleaved and interleaved. The yellow blocks denote the CCEs for aggregation level 8 PDCCH and the green blocks denote the CCEs for aggregation level 16 PDCCH. In the non-interleaving case shown in Figure 1(a), in the 8 overlapped CCEs, the same encoded bits are transmitted in aggregation levels 8 and 16. In the interleaving case shown in Figure 1(b), the number of rows of interleaver equals 3 and the REG bundle size equals 2. Note that PDCCH is mapped in increasing order of first frequency-domain index. Due to interleaving, only in the first overlapped 8/3 CCEs, the same encoded bits are transmitted.  
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(a) Non-interleaved CCE-to-REG mapping (REG bundle size equal 6) 
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(b) Interleaved CCE-to-REG mapping with number of rows of interleaver equal 3 and REG bundle size equal 2

Figure 1 Number of overlapped CCEs in the case with 1-symbol CORESET

In the following, we provide simulation results to show the performance loss when such ambiguity happenswith respect to the number of overlapped CCEs listed above. Take Figure 2 as an example. The blue curve shows the false-alarm probability (i.e., BLER) when the UE decodes an aggregation level 16 PDCCH candidate assuming aggregation level 8. The red curve shows the false-alarm probability when the UE decodes an aggregation level 8 PDCCH candidate assuming aggregation level 16. Note that with SNR smaller than -6 dB, the false-alarm probability is larger than 10% so that the ambiguity is not neglectable.
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Figure 2 20-bit DCI payload and 4 CCEs overlapped
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Figure 3 40-bit DCI payload and 4 CCEs overlapped
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Figure 4 20-bit DCI payload and 3 CCEs overlapped
In summary, without high enough SNR, such ambiguity also happens in some more general cases. Therefore, we propose to treat the AL ambiguity for all the cases where aggregation levels 8 and 16 PDCCH candidates having the same CCE starting position. The corresponding text proposal can be found in Appendix A.
Proposal 1: Ambiguity between aggregation levels 8 and 16 PDCCH candidates should be treated in all cases when they start from the same CCE. Adopt the TP in Appendix A to TS 38.214.
2.2 Interpretation of each bit in bitmap-1/2/3
It is unclear how to interpret each bit in higher layer parameters resourceBlocks, symbolsInResourceBlock, and periodicityAndPattern. Generally, the RB/symbol/time unit is available for PDSCH if the corresponding bit value is 1, the RB/symbol/time unit is not available otherwise. Thus, we propose the text proposal in Appendix B.
Proposal 2: For resource set configured with resourceBlocks, symbolsInResourceBlock, and periodicityAndPattern, the RB/symbol/time unit is available for PDSCH if the corresponding bit value is 1, the RB/symbol/time unit is not available otherwise. Adopt the TP in Appendix B to TS 38.214 [2].

3 Conclusion
Proposal 1: Ambiguity between aggregation levels 8 and 16 PDCCH candidates should be treated in all cases when they start from the same CCE. Adopt the TP in Appendix A to TS 38.214.

Proposal 2: For resource set configured with resourceBlocks, symbolsInResourceBlock, and periodicityAndPattern, the RB/symbol/time unit is available for PDSCH if the corresponding bit value is 1, the RB/symbol/time unit is not available otherwise. Adopt the TP in Appendix B to TS 38.214 [2].
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Appendix A: AL ambiguity in NR
---------------------------------- Start of Text Proposal ---------------------------------
5.1.4.1
PDSCH resource mapping with RB symbol level granularity

< Unchanged parts are omitted >

When monitored aggregation levels 8 and 16 PDCCH candidates are having the same CCE starting position, if the detected PDCCH scheduling the PDSCH has aggregation level 8, the resources corresponding to the aggregation level 16 are not available for PDSCH, otherwise the resources corresponding to detected PDCCH that scheduled the PDSCH are not available for PDSCH.
------------------------------------End of Text Proposal -------------------------------
Appendix B: Interpretation of each bit in bitmap-1/2/3
---------------------------------- Start of Text Proposal ---------------------------------
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:

· rateMatchPatternToAddModList given by PDSCH-Config configuring up to 4 RateMatchPattern(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 resourceBlocks given by RateMatchPattern ) with 1RB granularity and a symbol level bitmap spanning one or two slots (higher layer parameters symbolsInResourceBlock given by RateMatchPattern ) for which the reserved RBs apply. The RB is available for PDSCH if the corresponding bit value in the resourceBlock is 1, and not available otherwise. The symbol is available for PDSCH if the corresponding bit value in the symbolsInResourceBlock is 1, and not available otherwise. For each pair of RB and symbol level bitmaps, a UE may be configured with a time-domain pattern (higher layer parameter periodicityAndPattern given by RateMatchPattern ) 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 unit is available for PDSCH if the corresponding bit value in the periodicityAndPattern is 1, and not available otherwise. The periodicityAndPattern can be {1, 2, 4, 5, 8, 10, 20 or 40} units long, but maximum 40ms. When periodicityAndPattern is not configured for a pair, for the pair spanning two slots, first slot corresponds to even slots, second slot corresponds to odd slots, and for the pair spanning one slot, the slot corresponds to every slot. The pair configured as dynamic by higher layer can be included in one or two groups of resource sets (higher layer parameters rateMatchPatternGroup1and rateMatchPatternGroup2). The rateMatchPatternToAddModList given by ServingCellConfigCommon configuration in numerology µ applies only to PDSCH of the same numerology µ.
 < Unchanged parts are omitted >

· rateMatchPatternToAddModList given by ServingCellConfigCommon configuring up to 4 RateMatchPattern(s)  which may contain:
· within a serving cell, a pair of reserved resources in numerology µ configured by higher layer parameter subcarrierSpacing given by RateMatchPattern  is indicated by an RB level bitmap (higher layer parameter resourceBlocks) with RB granularity and a symbol level bitmap spanning one or two slots (higher layer parameters symbolsInResourceBlock) for which the reserved RBs apply. The RB is available for PDSCH if the corresponding bit value in the resourceBlocks is 1, and not available otherwise. The symbol is available for PDSCH if the corresponding bit value in the symbolsInResourceBlock is 1, and not available otherwise. For each pair of RB and symbol level bitmaps, a UE may be configured with a time-domain pattern (higher layer parameter periodicityAndPattern) 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 unit is available for PDSCH if the corresponding bit value in the periodicityAndPattern is 1, and not available otherwise. The periodicityAndPattern 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 rateMatchPatternGroup1 and rateMatchPatternGroup2).
< Unchanged parts are omitted >

------------------------------------End of Text Proposal -------------------------------
