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Introduction
At RAN1 #101-e, PDCCH enhancements were discussed. Under email discussion thread 2, the following issues were treated, and a number of agreements were made:

[101-e-NR-L1enh-URLLC-PDCCH enhancements-02] 
Remaining issues on scaling PDCCH monitoring capability by 5/29 and corresponding TP (if any) by 6/5 including
· Issue C-1: Corrections on span duration  
· Issue C-2: Corrections on “aligned spans” case 
· Issue C-3: Corrections on “unaligned spans” case 
· Issue C-4: Enhanced PDCCH monitoring capability for cross-carrier scheduling

At RAN1 #102-e, PDCCH enhancements were discussed again and one proposal was provided by the feature lead under email discussion [102-e-NR-L1enh-URLLC-PDCCH enhancements-02] Remaining issues on enhanced PDCCH monitoring capability:

Proposal 2: A UE doesn’t expect slot-dependent aligned spans vs. unaligned spans variation, i.e. either aligned spans or unaligned spans for all slots.   

Concerning the proposal, there were different understandings from companies. In this contribution, we provide our views on that.
Understandings on RAN1 #102-e proposal
One issue related to PDCCH monitoring is time-invariance of span pattern across slots at a CC. The formulation used for Feature 3-5b “In order to determine a suitable span pattern, first a bitmap b(l), 0<=l<=13 is generated, where b(l)=1 if symbol l of any slot is part of a monitoring occasion, b(l)=0 otherwise” can be adopted to handle the span definition across all slots. We believe an algorithmic procedure such as from 3-5b should be adopted for Rel-16 URLLC PDCCH design to bring clarity to UE implementation.
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Figure 1 Example for understanding 1
In Rel-16, with component carriers at the same numerology and (X,Y), “aligned spans” and “unaligned spans” designation for them apply for all slots. Informally one can also use “aligned span pattern” and “unaligned span pattern” when addressing a specific slot for multiple CCs; in previous RAN1 meetings many examples were exhibited. 

With understanding 1, essentially three cases can arise:
· In case 1, the same aligned span pattern repeats in each slot
· In case 2, in each slot where more than one CC are present, no aligned span pattern with (X,Y) can be found;
· In case 3, in some slots where more than one CC are present, an aligned span pattern can be found; in some other slots, unaligned span pattern(s) with (X,Y) can be found. 

One potential issue with the support of case 3 is with certain configurations, a number of slots with “aligned span pattern” can be followed by a slot with “unaligned span pattern”; if a UE performs slot-by-slot processing then the configuration of its receiver may run into problems. From that, case 3 was proposed to be excluded from allowable RRC configurations, which leads to Understanding 2 as shown below.
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Figure 2 Example for Understanding 2
First, purely from UE implementation point of view, agreeing on Understanding 2 is acceptable. However, with that, the network may have to make efforts to configure aligned span patterns for all slots, or no slot at all. That can come as limiting for network configuration. That leads us to consider the support of Understanding 1. While we don’t see strong implementation issues with Understanding 1 if there is a simple rule for the UE to differentiate Case 1 and Cases 2/3 such as through a procedure similar to 3-5b’s, to address concerns to support Case 3 from other companies,  RRC signaling concerning “aligned spans” vs “unaligned spans” for CCs at the same numerology and (X,Y) combination can be considered and any potential issue with Case 3 is avoided. Note such RRC signaling does not enforce any constraint on network configuration flexibility:
	Whether those CCs are aligned or unaligned is known by the network itself; with the RRC signaling the UE is indicated with the designation directly from the network and avoids any burden to deduce from RRC configuration. 

If the network does not send such a signaling to the UE, then Understanding 2 is assumed. Hence if the network provides such a signaling, it has more flexibility in search space configuration (i.e. the support of Case 3), if the network chooses not to send such a signaling, then the UE has the assurance it does not need to deal with Case 3 (i.e. no support of Case 3). 

In summary, for the sake of progress, we have

Proposal:
· Alt. 1 
· Introduce an algorithmic procedure to clearly define “unaligned” and “aligned” cases
· Alt. 2 
· If the network sends RRC signaling concerning the CCs at the same numerology and (X,Y) indicates “aligned span” or “unaligned span” designation to a UE,
· If the designation is “unaligned span”, then in some slots where more than one CC are present, an aligned span pattern may be found; in some other slots, unaligned span pattern with (X,Y) may be found.
· If the above signaling is absent:
· either the same aligned span pattern repeats in each slot;
· or in each slot where more than one CC are present, no aligned span pattern with (X,Y) can be found.

Conclusion

In this contribution, we provide our view on remaining issues in PDCCH design. We have

Proposal:
· Alt. 1 
· Introduce an algorithmic procedure to clearly define “unaligned” and “aligned” cases
· Alt. 2 
· If the network sends RRC signaling concerning the CCs at the same numerology and (X,Y) indicates “aligned span” or “unaligned span” designation to a UE,
· If the designation is “unaligned span”, then in some slots where more than one CC are present, an aligned span pattern may be found; in some other slots, unaligned span pattern with (X,Y) may be found.
· If the above signaling is absent:
· either the same aligned span pattern repeats in each slot;
· or in each slot where more than one CC are present, no aligned span pattern with (X,Y) can be found.
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