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Introduction
In this contribution, we provide proposals to clarify the latest R-15 NR UE feature list [1].  
FG 6-9: Different SCSs within one PUCCH group
In RAN1#96, the following agreement was made.
	Agreement
· There is no consensus to support the following cases in Rel-15 UE features although Rel-15 specification supports the cases
· For both NR CA UE and EN-DC UE with one NR PUCCH group, different numerologies across NR carriers within the same NR PUCCH groups up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is on the carrier with larger SCS for data/control channel at a given time
· For NR CA UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with larger SCS for data/control channel at a given time
· For EN-DC UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within an NR PUCCH group in FR1 wherein NR PUCCH is sent on the carrier with larger SCS, and same numerology across NR carriers within another NR PUCCH group in FR2 for data/control channel at a given time
· Continue to discuss when to define the features in the future RAN1 meetings



In RAN#78, it was concluded [2, Slide #4]
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It is agreed that different SCSs within one PUCCH group was supported with some restriction, i.e. “up to 2 different SCSs” and “PUCCH sent on the CC with small SCS”. As shown in the below table, in feature 6-9, its 3-1) and 3-2) have already captured “wherein NR PUCCH is sent on the carrier with smaller SCS”, but the restriction is missing in 2).
Therefore, we have the following proposals:
Proposal #1: add the description “wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel” in the 2nd component of FG 6-9 as shown in Table 1.
Proposal #2: add 3 new FGs 6-9a, 6-9b, and 6-9c as shown in Table 1.
[bookmark: _Ref1036197]Table 1: Feature Group 6-9
	6-9
	Different numerologies across NR carriers within the same NR PUCCH group
	1) For both NR CA UE and EN-DC UE, same numerology between DL and UL per carrier for data/control channel at a given time
2) For both NR CA UE and EN-DC UE with one NR PUCCH group, different numerologies across NR carriers within the same NR PUCCH groups up to two different numerologies within the same NR PUCCH group for data/control channel wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel at a given time 
3-1) For NR CA UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel at a given time
3-2) For EN-DC UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within an NR PUCCH group in FR1 wherein NR PUCCH is sent on the carrier with smaller SCS, and same numerology across NR carriers within another NR PUCCH group in FR2 for data/control channel at a given time

	6-9a
	Different numerologies across NR carriers within the same NR PUCCH group
	For both NR CA UE and EN-DC UE with one NR PUCCH group, different numerologies across NR carriers within the same NR PUCCH groups up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is on the carrier with larger SCS for data/control channel at a given time

	6-9b
	Different numerologies across NR carriers within the same NR PUCCH group
	For NR CA UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with larger SCS for data/control channel at a given time

	6-9c
	Different numerologies across NR carriers within the same NR PUCCH group
	For EN-DC UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within an NR PUCCH group in FR1 wherein NR PUCCH is sent on the carrier with larger SCS, and same numerology across NR carriers within another NR PUCCH group in FR2 for data/control channel at a given time



Clarification on FG 3-5a
According to the component description of FG 3-5a, for a same UE in different monitoring occasions, the minimum time separation between two DL unicast DCIs, between two UL unicast DCIs, or between a DL and an UL unicast DCI is defined. Since the last sentence in the component description is an additional condition for the minimum separation stated above, this leads to the understanding that there is at most one unicast DCI in a monitoring occasion for FG 3-5a. If more than one unicast DCIs in a monitoring occasion is allowed, the last sentence is not needed. 
Proposal #3: clarify whether more than one unicast DCIs in a monitoring occasion are allowed for FG 3-5a.  
Besides, the reference points for the time separation of unicast DCIs are not clearly defined in the component description. We suggest that the start symbol of a DCI is defined as the reference point. 
Proposal #4: the start symbol of a DCI is defined as the reference point for the time separation of unicast DCIs. 
Table 2: Feature Group 3-5a
	3-5a
	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
	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 start symbols of two DL unicast DCIs , between start symbols of two UL unicast DCIs, or between start symbols of a DL and an UL unicast DCI in different monitoring occasions for a same UE as
· 2OFDM symbols for 15kHz
· 4OFDM symbols for 30kHz
· 7OFDM symbols for 60kHz with NCP
· 14OFDM symbols for 120kHz
In addition for TDD the minimum separation between the first two UL unicast DCIs in the first monitoring occasion within the first 3 OFDM symbols of a slot can be zero OFDM symbols.


Clarification on FGs 3-5a and 3-5b
Based on the description of FG 3-5a, the monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a DCI gap. In FG 3-5b, restrictions on the monitoring occasions are described in the component description. 
If a UE reports support of both FGs 3-5a and 3-5b, what is the understanding at the network about the UE’s capability?  
Proposal #5: clarify the network understanding about UE capability in locations of monitoring occasions when a UE declares support of FGs 3-5a and 3-5b.
[bookmark: _GoBack]FG 3-5b: Monitoring occasions with span gap for unicast DCI
In the component description of FG 3-5b, there are still some unclear points about the concept of a span. For example, whether all PDCCH candidates that are associated with a span start at the start symbol of the span. If PDCCH candidates associated with a span do not necessarily start at the start symbol of the span, it is expected the number of start symbol indices for PDCCH monitoring occasions per slot will be increased. To reduce the UE cost in supporting different PDCCH start symbols in a span, we propose adding one more constraint of 
· The number of PDCCH monitoring occasions per half-slot including PDCCH monitoring occasions of FG-3-1 is no more than 4.
Proposal #6: if it is allowed to have different PDCCH start symbols in a span in FG 3-5b, add a constraint of “the number of PDCCH monitoring occasions per half-slot including PDCCH monitoring occasions of FG-3-1 is no more than 4”. 
Conclusion
In summary, we have the following proposals for revising and clarifying the R-15 NR UE feature list: 

Proposal #1: add the description “wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel” in the 2nd component of FG 6-9 as shown in Table 1.
Proposal #2: add 3 new FGs 6-9a, 6-9b, and 6-9c as shown in Table 1.
Proposal #3: clarify whether more than one unicast DCIs in a monitoring occasion are allowed for FG 3-5a.  
Proposal #4: the start symbol of a DCI is defined as the reference point for the time separation of unicast DCIs. 
Proposal #5: clarify the network understanding about UE capability in locations of monitoring occasions when a UE declares support of FGs 3-5a and 3-5b.
Proposal #6: if it is allowed to have different PDCCH start symbols in a span in FG 3-5b, add a constraint of “the number of PDCCH monitoring occasions per half-slot including PDCCH monitoring occasions of FG-3-1 is no more than 4”.
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A In Q1: RAN1 shall continue to focus on stabilizing basic and essential
functionality for the scope of the December drop that was defined at
RAN#77 in RP-172108, with two additions:

¢ Scope for URLLC work for Rel-15 in H1 for the June drop endorsed in RP-172817

* For NR-NR CA, finalization of the work to enable up to 2 different numerologies
within the same PUCCH group (PUCCH sent on the CC with smaller SCS) in RAN1
in Q1, and in RAN4 (Core) for Q2, for the December drop.

* Note: Situation to be re-assessed at RAN#79 in March




