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Introduction
In this contribution, we provide proposal for the modification of FG 3-5b for R-15 NR UE feature list.  
FG 3-5b: PDCCH monitoring occasions for Case 2 with a span gap
The current description of FG 3-5b is difficult to achieve in some situations. For example, consider Table 13-15 of TS 38.213, i.e., the PDCCH monitoring occasions for Type0-PDCCH CSS set where the SS/PBCH block and CORESET multiplexing pattern 3 and {SS/PBCH block, PDCCH} SCS {120, 120} kHz. The corresponding monitoring occasions are depicted in Figure 1. 
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Figure 1. The PDCCH monitoring occasions in Table 13-15 of TS 38.213
For the PDCCH monitoring occasions in Figure 1, it is difficult to have the same span pattern repeats in every slot. Specifically, we assume, in Figure 1, the CORESET duration is 2 OFDM symbols. The favourable SSB of a UE in general will vary due to UE mobility and can be any of the SSBs. So, the corresponding PDCCH monitoring occasions for PDCCH Type 0, 0A, and 2 CSS and Type 1 CSS without dedicated RRC configuration configured by MIB may happen at OFDM symbols 2 to 9 as shown in Figure 2. 
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Figure 2. Pattern of PDCCH monitoring occasions for PDCCH Type 0, 0A, 2 CSS and Type 1 CSS without dedicated RRC configuration configured by MIB
According to the following requirements of a span
· Spans do not overlap 
· Every span is contained in a single slot 
· The same span pattern repeats in every slot 
· The separation between consecutive spans within and across slots may be unequal but the same (X, Y) limit must be satisfied by all spans
· The span duration is max{maximum value of all CORESET durations, minimum value of Y in the UE reported candidate value} except possibly the last span in a slot which can be of shorter duration 
for Figure 2, (X, Y) must be (2, 2); (X, Y) of (4, 3) and (7, 3) do not meet the requirements. Thus, only when 
· a UE supports (X, Y)=(2, 2), and 
· the maximum value of all CORESET durations is 2 (due to the definition of span duration), 
there is a room for monitoring occasions of PDCCH Case 2. 
To get rid of this issue, it is proposed neglecting monitoring occasions of PDCCH Type 0, 0A, 2 CSS and Type 1 CSS without dedicated RRC configuration when determining a span pattern. 
[bookmark: _GoBack]Our proposal is given as follows, where the yellow parts correspond to changes with respect to index 3-5b of Table 4.1-1 in TR 38.822. 
Proposal #1: Inform RAN2 to make the following change on UE capability parameter pdcch-MonitoringAnyOccasionsWithSpanGap in TS38.306.
	pdcch-MonitoringAnyOccasionsWithSpanGap
Indicates whether the UE supports PDCCH search space monitoring occasions in any symbol of the slot with minimum time separation (including the cross-slot boundary case) between two consecutive transmissions of PDCCH belonging to different spans, where at least one of them is not the monitoring occasions belonging to index 3-1 of Table 4.1-1 in TR 38.822, in same or different search spaces, with span up to two OFDM symbols for two OFDM symbols or span up to three OFDM symbols for four and seven OFDM symbols. Value set1 indicates the supported value set (X,Y) is (7,3), value set2 indicates the supported value set (X,Y) is (4,3) and (7,3) and value set 3 indicates the supported value set (X,Y) is (2,2), (4,3) and (7,3). Spans do not overlap. Every span is contained in a single slot. The same span pattern repeats in every slot. The separation between consecutive spans within and across slots may be unequal but the same (X, Y) limit must be satisfied by all spans.  Every monitoring occasion is fully contained in one span. 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 for any PDCCH except for Type 0, 0A, 2 CSS and 1 CSS without dedicated RRC configuration, b(l)=0 otherwise. The first span in the span pattern begins at the smallest l for which b(l)=1. The next span in the span pattern begins at the smallest l not included in the previous span(s) for which b(l)=1. The span duration is max{maximum value of all CORESET durations, minimum value of Y in the UE reported candidate value} except possibly the last span in a slot which can be of shorter duration. A particular PDCCH monitoring configuration meets the UE capability limitation if the span arrangement satisfies the gap separation for at least one (X, Y) in the UE reported candidate value set in every slot, including cross slot boundary. For the set of monitoring occasions which are within the same span:
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for FDD
· Processing one unicast DCI scheduling DL and two unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
· Processing two unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
The number of different start symbol indices of spans per slot is denoted as A1 (Note 1). If any symbol in the monitoring occasion of PDCCH Type 0, 0A, 2 CSS and 1 CSS without dedicated RRC configuration does not overlap with a span, A2 is 1; otherwise, A2 is 0 (Note 2). The sum of A1 and A2 is no more than floor(14/X) (X is minimum in the value set supported by the UE). The number of different start symbol indices of PDCCH monitoring occasions per slot including PDCCH monitoring occasions belonging to index 3-1 of Table 4.1-1 in TR 38.822, is no more than 7. The number of different start symbol indices of PDCCH monitoring occasions per half-slot including PDCCH monitoring occasions belonging to index 3-1 of Table 4.1-1 in TR 38.822 is no more than 4 in SCell.

Note 1: Monitoring occasions of PDCCH Type 0, 0A, 2 CSS and 1 CSS without dedicated RRC configuration are not considered in counting A1. Monitoring occasions of PDCCH belonging to index 3-1 of Table 4.1-1 in TR 38.822 other than those for PDCCH Type 0, 0A, 2 CSS and 1 CSS without dedicated RRC configuration are considered in counting A1.

Note 2: Monitoring occasions of PDCCH Type 0, 0A, 2 CSS and 1 CSS without dedicated RRC does not necessarily repeat in every slot.



image1.png
Starting symbol  Starting symbol
of monitoring of monitoring

Starting symbol
of monitoring

Starting symbol
of monitoring

occasion occasion occasion occasion
2 (3 5167 91011 (12|13| 0 |1 3 /4|5 7 10 (111213
—
SSB

Even Slot

0dd Slot





image2.png
1 | 12

13





