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1. Introduction
In this contribution, we discuss remaining issues on search space, such as PDCCH candidate mapping rule for Case 2 and PDCCH monitoring in BFR procedure.

2. Discussions
2.1. Candidate mapping in Case 2
Search space of Case 1 and Case 2 
In last meeting, it was agreed that the number of CCEs for channel estimation per slot of Case 2 is same with Case 1 (i.e., for both cases, {56, 56, 48, 32} CCEs for SCS {15kHz, 30kHz, 60kHz, 120kHz}). Regarding the agreement, it seems that either Case 1 or Case 2 can be configured to a UE. In other words, it is ambiguous whether a UE can be configured to monitor Case 1 and Case 2 SS sets in a slot. In our understanding, there is no reason to prohibit such configuration. For example, common information can be transmitted on shared resources (i.e., slot based scheduling) between eMBB and URLLC, and service-specific data can be transmitted by slot based scheduling (for eMBB) and non-slot based scheduling (for URLLC). In this case, URLLC UEs can receive both scheduling types, i.e., Case 1 and Case 2. In order to clarify previous agreements, we propose as follows;
Observation 1: A UE can be configured to monitor both Case 1 and Case 2 search space sets, and both SS sets can be monitored in a slot. 
Observation 2: For Rel.15 December 2017 version, maximum number of CCEs for channel estimation per slot per CC is {56, 56, 48, 32} CCEs for SCS {15kHz, 30kHz, 60kHz, 120kHz} regardless of CORESET/SS configurations.

Candidate mapping in Case 2
Generally, the required number of BDs/CCEs of Case 2 is much larger than Case 1, if the configured number of BDs/CCEs in a SS set configuration is almost same between Case 1 and 2. . In terms of CCE counting for Case 2 search space set, it is necessary to multiply the required CCEs for each monitoring occasion by the number of monitoring occasion in a slot. With this the necessary CCEs/BDs increases proportionally with the number of monitoring occasion. Thus, if search space set level channel estimation/BD budget handling is also used for Case 2, it may be possible that the entire monitoring occasion of Case 2 is dropped particularly when the number of monitoring occasion is high. This can have impact, for example, on URLLC support. To mitigate this impact, we can consider further candidate selection on monitoring occasion basis (e.g., some monitoring occasions are dropped). However, we don’t have enough time to discuss this issue, so we propose as follows;
Proposal 1: In Rel-15, SS set-level PDCCH mapping within a slot is used for BD/CE complexity handling even for Case 2.

2.2. BFR CORESET/SS set
The BFR CORESET and associated SS set are configured for beam failure recovery procedure. This CORESET/SS set is activated by beam failure recovery procedure, and a UE is not expected to monitor PDCCH candidates in the CORESET before beam failure recovery procedure (e.g., PRACH transmission) and after new CORESET/SS set configuration(s) or TCI update. On the other hands, it is not sure whether PDCCH monitoring in existing CORESETs (i.e., CORESETs which are configured to monitor before BFR procedure) is performed during monitoring window of BFR CORESET. In our view, as some common information (such as SFI, system information, paging …) may not be monitored in the BFR CORESET, it is desirable that a UE can monitor PDCCH candidates in the existing CORESETs even during monitoring window of BFR CORESET. 
[bookmark: _GoBack]Proposal 2: A UE may continue monitoring on other active CORESETs (than BFR-CORESET) during BFR procedure.
It is expected that TCI state of a CORESET (if configured) will be updated only via explicit configuration. Thus, during BFR procedure, the UE may monitor a CORESET with outdated TCI state. When BFR-COREST and other CORESET(s) are monitored on the same time resource with potentially different QCL/TCI information (and thus potentially lead different Rx beam), some handling is necessary. A simple solution is that a UE can skip monitoring old CORESET, if BFR CORESET overlaps with old CORESET in time domain. This is to prioritize BFR-CORESET in case of collision.
Another issue is whether to count CCEs/BDs for BFR-SS under UE’s channel estimation/BD limit. If it is not accounted, it may be that the total number of required CCEs can be much higher than what UE can support during BFR, we propose to count CCEs/BDs of BFR-SS as well when monitored.  If this is assumed, some clarification is necessary. According to previous agreement, CSS has a higher priority compared to USS for PDCCH mapping, and it is assumed that the number of BDs/CCEs for CSSs doesn’t exceed each limit. But, in a slot configured to monitor BFR CORESET, the number of BDs/CCEs for BFR CORESET should be considered to PDCCH mapping rule. In order to solve this problem, BFR CORESET/SS set should have highest priority (regardless of SS type) on PDCCH mapping rule, and existing PDCCH mapping rule can be applied to other SS sets. If this is applied, unless it is ensured that the sum of CCEs of CSS and BFR-SS does not exceed UE’s limit, CSS(s) may need to be dropped when BFR-SS is monitored. Not to incur too much configuration flexibility, we propose to drop CSS(s) based on SS set index when BFR-SS is monitored. 
Proposal 3: If BFR CORESET overlaps with other CORESET(s) in time domain, a UE is not required to monitor PDCCH candidates in other CORESET(s) at least in case QCL information is different between BFR-CORESET and other CORESET(s).
Proposal 4: The BFR CORESET/SS set has highest priority (regardless of SS type) for PDCCH candidate mapping rule when monitored. CSS(s) associated with other CORESET(s) may be dropped based on SS set index when BFR SS is monitored.

3. Conclusion
In this contribution, we discuss channel estimation and BD capability, and followings are observed and proposed;
 Observation 1: A UE can be configured to monitor both Case 1 and Case 2 search space sets, and both SS sets can be monitored in a slot. 
Observation 2: For Rel.15 December 2017 version, maximum number of CCEs for channel estimation per slot per CC is {56, 56, 48, 32} CCEs for SCS {15kHz, 30kHz, 60kHz, 120kHz} regardless of CORESET/SS configurations.
Proposal 1: In Rel-15, SS set-level PDCCH mapping within a slot is used for BD/CE complexity handling even for Case 2.
Proposal 2: A UE may continue monitoring on other active CORESETs (than BFR-CORESET) during BFR procedure.
Proposal 3: If BFR CORESET overlaps with other CORESET(s) in time domain, a UE is not required to monitor PDCCH candidates in other CORESET(s) at least in case QCL information is different between BFR-CORESET and other CORESET(s).
Proposal 4: The BFR CORESET/SS set has highest priority (regardless of SS type) for PDCCH candidate mapping rule when monitored. CSS(s) associated with other CORESET(s) may be dropped based on SS set index when BFR SS is monitored.
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