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Introduction
This contribution shows our view on configuration of CORESET and search space. This contribution is revised from R1-1718283.
Discussion
Slot and mini-slot monitoring
In order not to increase the number of BDs when both slot and non-slot monitoring in the beginning of the slot, the search space and DCI formats size are allowed to aligned. In this case, the flag should be used for UE to distinguish slot and non-slot scheduling. In other timing of monitoring of mini-slot, our view is DCI size can be different as search space and CORESET itself are different. On the other hand, for Dec 2017 version of release where reliability of URLLC is out of scope, to use the same DCI size between slot and non-slot always is also possible.  

PDCCH monitoring window
The need of PDCCH monitoring window should be discussed case by case. PDCCH monitoring window has been agreed for RMSI PDCCH in email discussion after RAN1#90bis. For random access procedure, monitoring window like the RA response window in LTE would be required. These should be concluded random access related session. For C-RNTI/SPS C-RNTI, we think it is not necessary because PDCCH monitoring window equivalent is realized by DRX. 

Interleaved and non-interleaved CORESET
CORESETs configured by PBCH and configured by RMSI are always interleaved mapping as these CORESETs contain common search space and CSI feedback is not available for these scheduling. 
CORESET configured by UE specific RRC support both interleaved and non-interleaved mapping. When this CORESET is shared among multiple UEs and group common DCI is carried out, the configuration should be interleaved mapping but it is up to gNB configuration issue.

Proposal 1: CORESET configured by PBCH and configured by RMSI support only interleaved mapping.

Restriction of channel estimation complexity
Although the nested structure was not agreed, the restriction of channel estimation complexity is required in order to avoid unreasonable configuration of search space where very large number of channel estimation is required. Such example is 44 times blind decodings of the maximum aggregation levels. The maximum number of CCE demodulation for UE is used for this restriction. When the CCE are overlapped between different aggregation levels or different search space by chance of the interleaver, UE can avoid duplicated channel estimation but to save channel estimation is up to UE implementation choice. Therefore, the maximum number of supported channel estimation should be counted from the case of non-overlapped case.
Proposal 2: The maximum number of supported CCE is defined.

Support of aggregation level 16
We discussed PDCCH design target for supported aggregation level taken into account performance margin from some aspects [1]. However, as the performance margin is not taken into account so much, to support aggregation level 16 would be safer choice as the fail of PDCCH reception does not allow to use NR system. In above we propose to define maximum number of supported CCEs. By this same restriction, aggregation level 16 should be supported in order not to increase the complexity of channel estimation. 
Proposal 3: Aggregation level 16 is supported with the same restriction of the number of supported CCEs.

UE capability for the number of PDCCH blind decodes in case of CA
On the email discussion after RAN1#90bis, the threshold “N” CCs which determines whether the maximum number of blind decodes depends on the number of configured CCs or UE capability was agreed as follows. However the definition of N is not concluded.
	Agreements:
· For CA with up to N CCs, maximum number of PDCCH blind decodes per slot for a UE depends on the number of configured CCs.
· All UEs supporting CA with the same set of CCs supports the same maximum number of PDCCH blind decodes.
· No explicit UE capability signaling to inform the maximum number of PDCCH blind decodes is reported.
· For CA with more than N CCs, maximum number of PDCCH blind decodes for a UE depends on the explicit UE capability.
· All UEs supporting CA with the same set of CCs supports at least the same number of PDCCH blind decodes.
· FFS: the value of N (no more than 8).



In order to allow each CC to be UL scheduled, we see the need to have the dependency to UL CCs. Although it is not so realistic the number of UL CC is more than the number of DL CC, such case also should be supported. In non-CA case, our view is DL DCI size is equal to UL DCI size for the same type of the resource allocation regardless of BWP difference in order to reduce the number of blind decodings. The different size is aligned by the padding. For non-CA case, N = max(DL CCs, UL CCs) should be used as the number of CC determines the number of blind decodings.
Proposal 4: For the maximum number of blind decoding of CA, N is obtained from max(DL CCs, UL CCs).

Conclusion
We discussed configuration of CORESET and search space design. We propose follows
Proposal 1: CORESET configured by PBCH and configured by RMSI support only interleaved mapping.
Proposal 2: The maximum number of supported CCE is defined.
Proposal 3: Aggregation level 16 is supported with the same restriction of the number of supported CCEs.
Proposal 4: For the maximum number of blind decoding of CA, N is obtained from max(DL CCs, UL CCs).
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Agreements and working assumptions on RAN1#90bis and email approval 
Agreements:
· For slot-based scheduling;
· Confirm the following working assumption with updates:
· The first DMRS position either on symbol #2 or symbol #3 is configured by PBCH
· Maximum time duration of a CORESET is 2 symbols if the first DMRS position of a PDSCH with slot-based scheduling is on symbol #2, and is 3 symbols otherwise.
· The starting OFDM symbol of a CORESET can be symbol #0, #1, or #2, in a slot.
· However, the ending OFDM symbol of a CORESET is not later than symbol #2 in a slot.

Agreements:
· Take the same hash function of LTE EPDCCH as the hash functuion for NR-PDCCH
· Further refinements can be further considered till next meeting if necessary

Agreements:
· One set of the following parameters determines a set of search spaces
· A set of aggregation levels
· The number of PDCCH candidates for each aggregation level
· PDCCH monitoring occasion for the set of search spaces

Agreements:
· At least for cases other than initial access, to identify a set of search spaces, following parameters are configured by UE-specific RRC signaling:
· The number of PDCCH candidates for each aggregation level of {1, 2, 4, 8, [16]}
· One value from {0, 1, 2, 3, 4, 5, 6, 8}
· PDCCH monitoring occasion for the set of search spaces
· One value of from {1-slot, 2-slot, [5-slot], [10-slot], [20-slot]} (at least 5 values)
· One or more value(s) from 1st symbol, 2nd symbol, …, 14th symbol within a monitored slot
· Each set of search spaces associates with a CORESET configuration by RRC signaling

Agreements:
· RMSI timing configuration should consider at least the following properties: 
· RMSI PDCCH monitoring window periodicity y
· RMSI PDCCH monitoring window duration x
· FFS: RMSI PDCCH monitoring window offset
· FFS: The number of RMSI PDCCH monitoring occasions per SSB within the RMSI PDCCH monitoring window periodicity
· FFS: signaling details including what is captured in specifications and what is signaled in the MIB

Agreements:
· Companies are encouraged to provide the views on the following aspects:
· Whether to specify upper limit of channel estimations a UE can perform for PDCCH;
· If yes, how channel estimation is defined (e.g., per CCE or per REG bundle, whether common counting principle between narrowband RS and wideband RS), and;
· What is the exact value of the upper limit of channel estimation a UE can perform for PDCCH.

Agreements:
· For CA with up to N CCs, maximum number of PDCCH blind decodes per slot for a UE depends on the number of configured CCs.
· All UEs supporting CA with the same set of CCs supports the same maximum number of PDCCH blind decodes.
· No explicit UE capability signaling to inform the maximum number of PDCCH blind decodes is reported.
· For CA with more than N CCs, maximum number of PDCCH blind decodes for a UE depends on the explicit UE capability.
· All UEs supporting CA with the same set of CCs supports at least the same number of PDCCH blind decodes.
· FFS: the value of N (no more than 8).
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