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Introduction
[bookmark: _Hlk510705081]RAN1#103-e introduced further UE features in [1], including FG 22-8 “for SRS for CB PUSCH and antenna switching on FR1 with symbol level offset for aperiodic SRS transmission”. The introduction of this FG required introduction of four related FGs as well in order to avoid NBC issues appearing. Unfortunately a correction is required on those newly introduced FGs in order to ensure they indicate the functionality as intended by companies in RAN1#103-e. In this contribution we describe the problem with the current formulations and propose a possible way to fix them. In addition, we provide our views on outstanding issues for Rel-16 NR UE features.
FGs related to SRS for CB PUSCH and antenna switching
In RAN1#103-e the following FG has been introduced: 
Table 1: Definitinon of FG22-8 (relevant fields only)
	Index
	Feature group
	Components
	Prerequisite feature groups

	22-8
	For SRS for CB PUSCH and antenna switching on FR1 with symbol level offset for aperiodic SRS transmission  
	For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission
	2-53



Given that the FG above introduces a constraint on how soon aperiodic SRS can be transmitted after it has been triggered by the gNB, there was a need to introduce updated versions of FGs 3-2, 3-5, 3-5a, and 3-5b as well. This has been done with introduction of FGs 22-8a/b/c/d. The envisioned operation is then as follows:
a) UE requires the 19-symbol gap between triggering of aperiodic SRS and SRS transmission under the conditions described in FG 22-8: UE indicates support of 22-8 and it does not indicate support of FGs 3-2, 3-5, 3-5a, or 3-5b. Instead, it may indicate any of 22-8a/b/c/d, if needed.
b) UE does not require the 19-symbol gap between triggering of aperiodic SRS and SRS transmission under the conditions described in FG 22-8: UE does not indicate support of 22-8, and it may indicate support of Rel-15 FGs 3-2, 3-5, 3-5a, or 3-5b, if needed.

Unfortunately, this is not supported by the current definition of FGs 22-8a/b/c/d, as currently the UE supporting any of 22-8a/b/c/d needs to indicate support of the corresponding Rel-15 FGs as well. This implies that the NBC issue that was supposed to be resolved by introduction of 22-8a/b/c/d is still present in current version of UE feature list, as shown in the table below (emphasis ours):
Table 2: Definition of FGs 22-8a/b/c/d (relevant fields only)
	Index
	Feature group
	Components
	Prerequisite feature groups

	22-8a
	PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-2
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-2, 2-53

	22-8b
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-5, 2-53

	22-8c
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a DCI gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5a
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-5a, 2-53

	22-8d
	All PDCCH monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a span gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5b
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-5b, 2-53



In order to resolve the situation presented above the description of 22-8/a/b/c/d need to be updated to incorporate the contents of the corresponding Rel-15 FGs, and those FGs should be removed from the pre-requisites. This can be implemented as follows, with all definitions of Rel-15 components copied directly from [2, 3]:







Table 3: Proposed updated definition of FGs 22-8a/b/c/d to resolve NBC issue inadvertently introduced in RAN1#103-e
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	22. NR Others
	22-8a
	PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-2
1. For a given UE, all search space configurations are within the same span of 3 consecutive OFDM symbols in the slot 

2. For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-2, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22. NR Others
	22-8b
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5
1. For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2
2. For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-5, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22. NR Others
	22-8c
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a DCI gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5a
1. For type 1 CSS with dedicated RRC configuration, type 3 CSS and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2, with minimum time separation (including the cross-slot boundary case) between two DL unicast DCIs, between two UL unicast DCIs, or between a DL and an UL unicast DCI in different monitoring occasions where at least one of them is not the monitoring occasions of FG-3-1, for a same UE as
· 2OFDM symbols for 15kHz
· 4OFDM symbols for 30kHz
· 7OFDM symbols for 60kHz with NCP
· 11OFDM symbols for 120kHz

2. Up to one unicast DL DCI and up to one unicast UL DCI in a monitoring occasion except for the monitoring occasions of FG 3-1.
3. In addition for TDD the minimum separation between the first two UL unicast DCIs within the first 3 OFDM symbols of a slot can be zero OFDM symbols.
4. For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-5a, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22. NR Others
	22-8d
	All PDCCH monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a span gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5b

PDCCH monitoring occasions of FG-3-1, plus additional  PDCCH monitoring occasion(s) can be any OFDM symbol(s) of a slot for Case 2, and for any two PDCCH monitoring occasions belonging to different spans, where at least one of them is not the monitoring occasions of FG-3-1, in same or different search spaces, there is a minimum time separation of X OFDM symbols (including the cross-slot boundary case) between the start of two spans, where each span is of length up to Y consecutive OFDM symbols of a slot. 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, 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 for all PDCCH monitoring occasions per slot, including PDCCH monitoring occasions of FG-3-1, is no more than floor(14/X) (X is minimum among values reported by UE).
The number of different start symbol indices of PDCCH monitoring occasions per slot including PDCCH monitoring occasions of FG-3-1, is no more than 7.
The number of different start symbol indices of PDCCH monitoring occasions per half-slot including PDCCH monitoring occasions of FG-3-1 is no more than 4 in SCell.
For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-5b, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	This capability is necessary for each SCS.

Candidate value set for (X, Y):
{(7, 3), 
(4, 3) and (7, 3), 
(2, 2) and (4, 3) and (7, 3)}
	Optional with capability signalling





Proposal 1: Adopt the modified FG definitions in Table 3 for FGs 22-8a/b/c/d.
Proposal 2: Send LS to RAN2 informing them about the updated definitions.
Outstanding issues in NR UE features
URLLC
In RAN1#103-e the following working assumption has been agreed on:
Work assumption: 
· The replicated FGs of 11-2a/c[d/e] with restriction for non-aligned span case are added to RAN1 UE features list
· Component 2 of new FGs is below
· UE supports aligned span and non-aligned span
· In case of non-aligned span when the configured number of cells with Rel-16 PDCCH monitoring is larger than the UE reported value, PDCCH monitoring occasion(s) should be configured only on same symbol(s) every slot


In general it is OK to confirm the WA, with the following considerations:
· There is no need to replicate 11-2d, as it is not directly related to the issue addressed by 11-2a/c
· There is no need to replicate 11-2e, it would be sufficient to modify the pre-requisite to ”one of {11-2b, 11-2x}”, where 11-2x denotes the new replicated FG 11-2b.

Proposal 3: Confirm the working assumption for replicating FGs of 11-2a/c. Do not replicate FGs for 11-2d/e. 
New FGs that are not dedicated to a specific Rel-16 work item/TEI
In RAN1#103-e a new FG 22-7 has been agreed with the following related working assumption:
[bookmark: _Hlk55919024]Working assumption:
2nd FFS in above agreements is removed i.e., SUL is counted as number of bands for the condition of this new FG reporting.
· This note is added not only for FG22-7 but also for FG22-6/6a


Proposal 4: Confirm the working assumption, i.e. SUL is counted as number of bands for the condition FG reporting in 22-7 and 22-6/6a. 

Conclusion
In this contribution we raised a problem with current definition of FGs 22-8a/b/c/d, with the following proposed resolution:
Proposal 1: Adopt the modified FG definitions in Table 3 for FGs 22-8a/b/c/d.
Proposal 2: Send LS to RAN2 informing them about the updated definitions.
Proposal 3: Confirm the working assumption for replicating FGs of 11-2a/c. Do not replicate FGs for 11-2d/e. 
Proposal 4: Confirm the working assumption, i.e. SUL is counted as number of bands for the condition FG reporting in 22-7 and 22-6/6a.
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