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1. INTRODUCTION
	RAN1 #103e
Agreement
For PDCCH reliability enhancements with non-SFN schemes, support at least Option 2 + Case 1.
· Maximum number of linked PDCCH candidates is two
· FFS: Details including how the two PDCCH candidates are counted toward the BD limits and impact on overbooking, if any
· Down-select at least one Alt from Alts 1-2 / 1-3 / 2 / 3
· FFS: Linking options such as a fixed rule based on the same PDCCH candidate index, based on start CCE, based on configuration, etc. 
· FFS: additional restriction to facilitate soft combining 
· FFS: implicit PUCCH resource determination for >8 PUCCH resources in the resource set, scheduling offset for “timeDurationForQCL”, Out-of-order / in-order definition for PDCCH-to-PDSCH and PDCCH-to-PUSCH, DAI for Type-2 codebook, Slot offset  for scheduling the same PDSCH/PUSCH/CSI-RS/SRS, rate matching PDSCH around the scheduling DCI.
· FFS: whether and how to support for DCI format 2_x

Working Assumption
For PDCCH reliability enhancements with non-SFN schemes and Option 2 + Case 1, support Alt3 (two SS sets associated with corresponding CORESETs).

Agreement
For PDCCH reliability enhancements with non-SFN schemes and Option 2 + Case 1, CCEs of the two PDCCH candidates are counted separately following Rel. 15/16 procedures. Further study the BD limit by considering the following
· With respect to the complexity associated with RE de-mapping / demodulation, 2 units are required
· With respect to the complexity associated with decoding, the following assumptions can be further discussed:
· Assumption 1: UE only decodes the combined candidate without decoding individual PDCCH candidates
· Assumption 2: UE decodes individual PDCCH candidates
· Assumption 3: UE decodes the first PDCCH candidate and the combined candidate
· Assumption 4: UE decodes each PDCCH candidate individually, and also decodes the combined candidate
· Note 1: The Assumptions 1-4 are for discussion purpose only, and they may or may not have specification impact.
· FFS: The relationship between UE capability, RRC configuration, and the BD limit, and whether the Assumptions 1-4 are relevant for this purpose.
· Note 2: the BD /CCE limit here is counted based on the configuration of PDCCH monitoring capability (e.g. per slot or per span).



In this contribution, we discuss multi-TRP enhancement for PDCCH.
2. DISCUSSION
According to RAN1 103e meeting, it has been agreed that two (or more) PDCCH candidates are explicitly linked together (UE knows the linking before decoding) (case 1), and each repetition has the same number of CCEs and coded bits, and corresponds to the same DCI payload (option 2). The next question is how to link the two PDCCH candidates. In our view, linkage by configuring paired search space set index in search space configuration can be a simple solution, and other mechanism such as same PDCCH candidate index, same starting CCE index can be supplementary. 
Proposal 1: 	Support linkage of PDCCH candidates by configuring search space set index in search space configuration.
Before deciding whether to support additional mechanism, it may need to discuss whether all PDCCH candidates in one search space set has respective linked repetition on the linked search space set. In our view, all PDCCH candidates in one search space set linking having respective repetition in the linked search space set can provide a basic function without additional mechanism for determining linkage of PDCCH candidates. On the contrary, partial PDCCH candidate(s) linkage of two search space sets may provide gNB scheduling flexibility. With this partial PDCCH candidate(s) linkage of two search space sets, gNB can schedule some PDCCH candidates with repetition and some PDCCH candidates without repetition. If RAN1 decides to support partial PDCCH candidate(s) linkage of two search space sets, additional supplementary mechanism such as same PDCCH candidate index, same starting CCE index may be required.
Proposal 2: 	For a paired of linked search space sets, RAN1 decides whether all PDCCH candidates in one search space set has respective repetition in the linked search space set.
3. CONCLUSION
In this contribution, we propose the following:
Proposal 1: 	Support linkage of PDCCH candidates by configuring search space set index in search space configuration.
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