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1 Introduction

This document presents the summary of email discussion/approval [107-e-R17-UE-features-DSS-01] during RAN1 #107-e. According to the Chairman’s Notes:
	[107-e-R17-UE-features-DSS-01] Email discussion UE features for DSS – Ralf (AT&T)
· 1st check point: November 15
· Final check point: November 19


The following was discussed and/or agreed during RAN1 #107-e within the scope of [107-e-R17-UE-features-DSS-01]. All proposals are based on the latest RAN1 UE features list for Rel-17 NR in [1].
2 Summary of Contributions Submitted to RAN1 #107-e
The following is the moderator’s summary of contributions submitted to RAN1 #107-e in this agenda item.
	 34. NR_DSS
	34-1
	Cross-carrier scheduling from SCell to PCell/PSCell [with search space restrictions] (Type A)
	Support of Cross-carrier scheduling from sSCell to PCell/PSCell [with search space restrictions] (Type A)

1) Cross-carrier scheduling from sSCell to PCell/PSCell with CIF

2) FFS: sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and at least following search space sets on PCell/PSCell can only be configured such that UE does not monitor them in same [slot/symbol] of PCell/PSCell and sSCell

· USS sets for DCI formats 0_1,1_1,0_2,1_2 (if supported)

· USS sets for DCI formats 0_0,1_0

· Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 

3) FFS: BD limit handling and any configuration of associated parameters and UE reporting of any associated parameters

4) FFS: #unicast DCI limits for PCell/PSCell scheduling

5) FFS: PDCCH overbooking on sSCell USS set(s) is not allowed

6) FFS: Same numerology or different numerologies between sSCell and P(S)Cell

7) FFS: USS set(s) for DCI format 0_1,1_1,0_2,1_2 (if supported) configured on sSCell for CCS from sSCell to Pcell/PSCell

8) FFS: sSCell USS set(s) (for CCS from sSCell to Pcell/PSCell) and Type0/0A/1/2 CSS sets on Pcell/PSCell can be configured so that the UE monitors them in overlapping [slot/symbol] of Pcell/PSCell and sSCell. FFS overlap handling

9) FFS: Support of monitoring DCI formats 0_1,1_1,0_2,1_2 on PCell/PSCell USS set(s)

10) FFS: Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured

11) FFS: Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured

12) FFS: PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot

13) FFS: Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling)

14) FFS: frame boundary alignment between PCell/PSCell and sSCell

15) FFS: Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured

16) FFS: Whether the PCell/PSCell SCS other than 15kHz can be allowed


	FFS
	Yes
	
	
	FFS
	No
	FFS
	
	FFS: UE should be able to indicate following two as part of this per-BC capability: (1) subcarrier spacing for sSCell and/or subcarrier spacing for Pcell, (2) frequency band pair(s) for {PCell/PSCell, sSCell}
	Optional with capability signalling


	Company
	Summary

	Huawei/HiSilicon [2]
	According to the agreement in the RAN1#106b-e meeting, Rel-17 DSS enhancement will not support the scenario of the scheduling SCell with lower SCS than that of PCell. 

Proposal: Update bullet 6 for FG 34-1 and 34-2 to be “FFS: Same numerology between sSCell and P(S)Cell or sSCell SCS is larger than P(S)Cell SCS”.

There is discussion for the baseline UE capability for specifying Type B UE, considering whether the UE is built with or without supporting legacy cross carrier scheduling operation, e.g. FG 6-10(/a), or FG 18-5(/b). This can be further reviewed based on the progress in DSS WI session and propose to add an FFS accounting for that, by allowing different sets of s1 and s2.

For both FG 34-1 and FG 34-2, apparently they would be reported per BC, in line with other cross-carrier scheduling related feature groups.

Proposal: Add candidate values for ‘Mandatory/optional’ column for FG 34-1 as “FFS candidate values of s1 and s2 (note s1=1 and s2=0 is already agreed)”.

Proposal : FG 34-1 and FG 34-2 is reported per BC.

	ZTE [3]
	During RAN1#106b-e meeting, companies discussed whether to split the UE capabilities for sSCell scheduling PCell into “same numerology” and “different numerologies” case. As discussed in DSS session, the “Option A” is adopted for type B UE, which is more like a self-scheduling mechanism. In this regards, it is not necessary to split sSCell scheduling PCell into “same numerology” and “different numerologies” case.

Furthermore, the most typical use case for sSCell scheduling PCell is different numerologies case. It is not meaningful to have a capability only for the same numerology case. Thus, we have the following proposal.

Proposal: Support one UE capability covering both “same numerology” and “different numerology” case for sSCell scheduling PCell
There is another issue related to UE features and the corresponding agreement in RAN1#106b-e meeting is copied below. 

[RAN1#106b-e] Agreement:

Option A is supported in Rel-17

· At least for Type B UE, when the UE is configured for CCS from sSCell to P(S)Cell and when P(S)Cell SCS ([image: image2.png]


) is less than or equal to sSCell SCS ([image: image4.png]


),[and at least when UE is not provided monitoringCapabilityConfig for any cell, ]

· Option A

· On P(S)Cell (for self-scheduling)

· UE is not required to monitor more than [image: image6.png]- (massloty o totalslot
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 PDCCH BD candidates per P(S)Cell slot
· On sSCell (for cross-carrier scheduling to P(S)Cell)
· UE is not required to monitor more than [[image: image8.png]maxslot 1 Mml,m,,n)
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] PDCCH BD candidates per sSCell slot
· UE is additionally not required to monitor more than [image: image12.png]- (massloty o totalslot
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 PDCCH BD candidates per P(S)Cell slot
· [image: image14.png]


  is based on RRC configuration 
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  is used for P(S)Cell overbooking procedure
· When determining [image: image18.png]total,slot
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· P(S)Cell self-scheduling is counted by applying scaling factor s1 

· sSCell to P(S)Cell scheduling is counted additionally (assuming SCS of sSCell) by applying scaling factor s2
· s1=1 and s2=0, FFS other s1 and s2
· [image: image22.png]


  and [image: image24.png]


 are based on RRC configuration
· FFS: additional constraints on s1 and s2 e.g., 1 ≤ s1+s2 ≤ 2 or s1 + s2 [image: image26.png]
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· Note: [image: image28.png]


 is as in Rel16 

· UE capability/incapability indication for below to be discussed as part of UE features discussion

· All search space configurations monitored on sSCell for cross-carrier scheduling to P(S)Cell are within a single span of [3] consecutive OFDM symbols within a duration spanning P(S)Cell slot

· Same approach as above is used for CCE limits

· FFS: Separate vs. same RRC configured scaling factors (corresponding to [image: image30.png]


) for BD and CCE limits.

· When P(S)Cell SCS ([image: image32.png]


) is larger than sSCell SCS ([image: image34.png]


), for CCS from sSCell to P(S)Cell and, it is not supported Rel-17 DSS.
The background of above high-lighted yellow part is how to arrange the USS on sSCell for cross-carrier scheduling to PCell. There are three alternatives in the RAN1#106e agreement which are also copied below. 

· Alt1
· The additional BD limitation is per sSCell slot with further limitation that UE is not required to monitor more than [image: image36.png]26-bt s B min (MEESIOt prEotaLel



 PDCCH BD candidates per sSCell slot
· Alt2
· The additional BD limitation is per P(S)Cell slot and no further restrictions

· Alt3

· The additional BD limitation is per P(S)SCell slot with below further limitation

· All search space configurations monitored on sSCell for cross-carrier scheduling to P(S)Cell are within a single span of 3 consecutive OFDM symbols within a duration spanning P(S)Cell slot
For further consideration on whether dividing BD/CCE budget per sSCell slot among sSCell slots overlapped with one PCell slot, Alt1 is slightly preferred with BD/CCE equal split for the sSCell slots overlapping with one P(S)Cell slot. Because this will align with the traditional understanding of BD/CCE budget per slot of each scheduling cell and UE can also determine the scaled BD/CCE budget per slot on scheduling cell for each scheduled cell with clear threshold. Alt2 has some additional flexibility on PDCCH candidate allocation among sSCell slots overlapped with one PCell slot. But Alt3 cannot be acceptable due to unreasonable restriction for USS configuration on sSCell. As shown in Figure 1, the USS configuration on sSCell used for scheduling to PCell is restricted within 3 consecutive OFDM symbols which will significantly impact the efficiency of offloading PDCCH to sSCell.

[image: image37.png]Symbol

PCell
[=1eet
st ——

sSCell

Sym




Figure 1 An example of Alt3

Now Alt.3 is determined to be discussed as part of UE features discussion, we don’t think such restriction is needed for sSCell scheduling PCell.

Proposal: The following restriction is not needed for sSCell scheduling PCell.

· UE capability/incapability indication for below to be discussed as part of UE features discussion

· All search space configurations monitored on sSCell for cross-carrier scheduling to P(S)Cell are within a single span of [3] consecutive OFDM symbols within a duration spanning P(S)Cell slot


	Nokia/Nokia Shanghai Bell [4]
	Type is per BC

	OPPO [5]
	Given the DSS WID clearly states that this normative work is limited to FR1, this should be reflected in UE feature framework. 

Proposal: For both FG34-1 and FG34-2, column “Need of FR1/FR2 differentiation” should indicate “Applicable to FR1 only”

The current UE capability for cross-carrier scheduling in normal CA is split into DL CA scheduling (crossCarrierSchedulingDL-DiffSCS-r16) and UL CA scheduling (crossCarrierSchedulingUL-DiffSCS-r16), at least for the case with different numerologies. The same principle could apply to SCell-to-PCell CCS. In addition, the following agreement made in RAN1 #106bis-e means no need to define UE Rel-17 feature for SCell-to-PCell CCS with PCell SCS larger than SCell SCS. 

· When P(S)Cell SCS (µ) is larger than sSCell SCS (µ1), for CCS from sSCell to P(S)Cell and, it is not supported [in] Rel-17 DSS.
Proposal:  Each of FG34-1 and FG34-2 should include the following feature components or sub-FG

· SCell of SCS higher than SCS of P(S)Cell downlink  schedules PDSCH on P(S)Cell

· SCell of SCS higher than SCS of P(S)Cell uplink schedules PUSCH on P(S)Cell

We remain open to the decision whether to limit P(S)Cell to LTE SCS of 15kHz, given the WID justifies the DSS application to spectrum sharing between LTE and NR P(S)Cell. 

The other FFS points for DSS UE features seem to need to wait for RAN1 discussions in AI 8.13.1.

	Intel Corporation [6]
	· The item 2) could be included since it is aligned with agreed behavior. 

· The item 5) is aligned with the agreements. Therefore, it should be included. 

· The item 6) and 16) are related. Since it was agreed in last meeting that PCell SCS is not higher than the sSCell SCS, the allowed combinations of (PCell SCS, sSCell SCS) could be (15,15), (15,30) and (15,60) kHz. Since DSS is targeting co-existence with LTE, SCS for PCell can be limited to 15kHz. 

· The item 7) can be included as one aspect of 34-1. 

· The item 10), 11) may be defined as separate FGs, since the basic feature CCS from sSCell to PCell/PSCell works without support of sSCell dormancy/deactivation. It can be merged with the one for Type B UE. 

· Regarding item 14), it was agreed in last meeting unaligned CA can be supported for CCS from sSCell to PCell/PSCell. We prefer to differnet a separate FG for unaligned CA. It can be merged with the one for Type B UE.

Proposal: For FG 34-1, it is proposed that

· The item 2, 5) & 7) can be included

· For item 6) & 16), it can be merged and the supported combinations of (PCell SCS, sSCell SCS) could be (15,15), (15,30) and (15,60) kHz.
Proposal: 
· Add separate FG for sSCell dormancy with prerequisite FGs 34-1 or 34-2. FFS details
· Add separate FG for sSCell deacitvation with prerequisite FGs 34-1 or 34-2. FFS details
· Add separate FG for unaligned CA with prerequisite FGs 34-1 or 34-2

	Samsung [7]
	As discussed in our companion Tdoc [2], a Rel-15/Rel-16 UE can support DSS without hardware or specification impact for PDCCH monitoring if the UE is not required to monitor PDCCH on the P(S)Cell and on the sSCell in a same P(S)Cell slot. This can be achieved either by a non-simultaneous / TDM’ed configuration of search space sets on the P(S)Cell and the sSCell, or by allowing the UE to drop a USS set on the sSCell for scheduling on the P(S)Cell that is in a same P(S)Cell slot as a CSS/USS set on the P(S)Cell. The only feature that the UE needs to support for DSS is scheduling the P(S)Cell from a sSCell. Such a solution can be considered a low-complexity design for DSS operation, which is the purpose for supporting Type-A UEs. 

Any other description for a Type-A UE that would lead to an exception for non-simultaneous / TDM’ed PDCCH monitoring on two scheduling cells, such as for non-Type-3 CSS on P(S)Cell, will not constitute a low-complexity design for supporting DSS operation: they will be simply Type-B UEs with certain (arbitrary) restrictions/features without any benefit to UE implementation. As explained in our companion Tdoc [2], if a Rel-16 based Type-A UE cannot be agreed in RAN1, it would be preferable to not have a Type-A UE defined in terms of functionality and UE features because there will be no benefit on the UE side, while there will be some benefit on the network side since a gNB will not need to handle two UE types.    

Observation 1: A UE can support DSS based on Rel-16 PDCCH monitoring where the UE does not monitor PDCCH for a scheduled cell from two scheduling cells in a same slot (for smallest SCS). The only requirement for a UE to support DSS is to support a scheduling SCell (sSCell) for the P(S)Cell. 

Proposal 1: For Type-A UE, the only requirement is to support a scheduling SCell (sSCell) for the P(S)Cell. If such a Rel-16 based Type-A UE cannot be agreed in RAN1, do not support a Type-A UE (i.e., remove FG 34-1).
If RAN1 agrees to support a Type-A UE, DSS UE types may not be specified in RAN1 at all, and a Type-A UE can be a UE that supports DSS but does not support the requirements of a Type-B UE as they will be defined in UE features (according to corresponding specifications). For example, RAN1 specifications can refer to Type-B UEs based on potential related RRC configurations, such as RRC parameters for PDCCH monitoring allocation ([image: image39.png]


) among P(S)Cell and sSCell. In that case, RAN1 specifications can refer to Type-A UEs as ones with an sSCell configuration for P(S)Cell scheduling, but lacking configuration for Type-B-related RRC parameters.  
Observation: RAN1 specifications may not need to refer to DSS UE Types at all.

For a Type-A UE, as described earlier, USS sets on the sSCell for scheduling on the P(S)Cell need to be non-overlapping with CSS/USS sets on the P(S)Cell, otherwise the UE is allowed to drop overlapping USS set(s) on the sSCell. For a Type-B UE, an overlap between USS sets on the sSCell and USS/CSS sets on the P(S)Cell is supported. Since all PDCCH monitoring limits are per P(S)Cell slot, determination of an overlap or no-overlap should be with a granularity of P(S)Cell slots. 

In addition, configuration of non-fallback DCI formats in USS sets on sSCell and all DCI formats including non-fallback DCI formats in USS sets on P(S)Cell should be supported for flexible scheduling on the P(S)Cell, for both Type-A and Type-B UEs.  
Proposal: For Type-A and Type-B UEs: 

· determination of overlap or no-overlap is with a granularity of P(S)Cell slots;
· non-fallback DCI formats on sSCell and both fallback and non-fallback DCI formats on P(S)Cell are supported.
The corresponding component updates of each FG are:

For FG 34-1 (Type-A UE)

2) sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and at least following search space sets on PCell/PSCell can only be configured such that UE does not monitor them in sameoverlapping [slot/symbol] of PCell/PSCell and sSCell

A. USS sets for DCI formats 0_1,1_1,0_2,1_2 (if supported)
B. USS sets for DCI formats 0_0,1_0

C. Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 

If sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) overlap in a P(S)Cell slot with Type-0/0A/1/2 CSS sets or with Type-3 CSS sets for DCI formats 1_0/0_0 with CRC scrambled by RNTIs different from C-RNTI/CS-RNTI/MCS-C-RNTI on PCell/PSCell, the UE is allowed to drop the sSCell USS set(s). 

7) FFS: USS set(s) for DCI format 0_1,1_1,0_2,1_2 (if supported) configured on sSCell for CCS from sSCell to PCell/PSCell

8) FFS: sSCell USS set(s) (for CCS from sSCell to Pcell/PSCell) and Type0/0A/1/2 CSS sets on Pcell/PSCell can be configured so that the UE monitors them in overlapping [slot/symbol] of Pcell/PSCell and sSCell. FFS overlap handling

9) FFS: Support of monitoring DCI formats 0_1,1_1,0_2,1_2 on PCell/PSCell USS set(s)

For Type-A UEs, BD/CCE limits follow Rel-15/Rel-16, so no new UE capability is needed.

The corresponding component updates of each FG are:

For FG 34-1 (Type-A UE)

3) FFS: BD limit handling and any configuration of associated parameters and UE reporting of any associated parameters

NR Rel-15 supports (as part of FG 3-1) processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot per scheduled CC for FDD, and one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot per scheduled CC for TDD as mandatory UE feature without capability signaling. 

NR Rel-16, in the framework of cross-carrier scheduling (CCS) from higher SCS to lower SCS, supports (as part of FG 18-5) processing one unicast DCI scheduling DL per N consecutive scheduling CC slot per scheduled CC for FDD scheduling CC, and one unicast DCI scheduling DL per N consecutive scheduling CC slot per scheduled CC for TDD scheduling CC. In addition, FG 18-5b supports processing one unicast DCI scheduling UL per N consecutive scheduling CC slot per scheduled CC for FDD scheduling CC, and 2 unicast DCI scheduling UL per N consecutive scheduling CC slot per scheduled CC for TDD scheduling CC. Herein, N is based on pair of (scheduling CC SCS, scheduled CC SCS): N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15).  

For a Type-A UE, since either the P(S)Cell or the sSCell is a scheduling cell for the P(S)Cell in each P(S)Cell slot, the same UE feature as in Rel-15/16 can be maintained.

For a Type-B UE, since a DSS UE is intended to have no change to the total PDCCH blind decoding budget compared to a Rel-16 UE, even a Type-B UE is not expected to process more DCI formats than a Rel-15/16 UE. DSS operation enables PDCCH offloading from P(S)Cell to sSCell, so the number of processed DCI for the P(S)Cell can be maintained as in Rel-15/16. The only clarification is that “per slot” (in FG 3-1) or “per N consecutive scheduling CC slot” (in FG 18-5/5b) should be replaced by “per P(S)Cell slot”.

Proposal: For both Type-A and Type-B UEs, the number of processed DCI for the P(S)Cell is maintained as in Rel-15/16, with the clarification that DCI counting is “per P(S)Cell slot”.

The corresponding component update of each FG is:

4) FFS: #unicast DCI limits for PCell/PSCell scheduling is per FG 3-1/18-5/18-5b with “per slot”/“per N consecutive scheduling CC slot” replaced by “per P(S)Cell slot”.

Referring to the following RAN1 agreement, PDCCH overbooking on sSCell USS set(s) is not allowed. Moreover, we do not see the need to define this as a UE capability. Since NR Rel-15, PDCCH overbooking and dropping procedure has been constrained only to P(S)Cell, and not applicable to SCells. Therefore, there is no new UE behavior to be specified in TS38.213 or no new UE feature to be considered for DSS operation.

Agreement (RAN1#104b-e (Apr 2021))
PDCCH overbooking on sSCell USS set(s) is not allowed
Proposal: Remove ‘PDCCH overbooking on sSCell USS set(s)’ from the component

The corresponding component update of each FG is:

5) FFS: PDCCH overbooking on sSCell USS set(s) is not allowed

RAN1#106bis-e agreed that DSS operation is not supported for the case of sSCell having a smaller SCS than the P(S)Cell. Since DSS scenario is FR1 only and a typical DSS scenario is 15kHz SCS for P(S)Cell, the SCS combination of {P(S)Cell, sSCell} would be either {15kHz, 15kHz} or {15kHz, 30kHz}. In terms of maximizing the use case and avoiding fragmentation, we suggest to keep both same and different numerologies between sSCell and P(S)Cell. Referring to Rel-16 UE capability of crossCarrierSchedulingDL-DiffSCS-r16 with value of {low-to-high, high-to-low, both}, the possible values of SCS combination for DSS would be {same, high-to-low, both}.

Proposal: Support both same and different numerologies between sSCell and P(S)Cell as a basic feature rather than making them separate features. The SCS configuration for P(S)Cell is always smaller than or equal to that for the sSCell.

The corresponding component update of each FG is:

6) FFS: Same numerology as or different larger numerologyies between for sSCell and than P(S)Cell

Support of sSCell deactivation/activation is clear from the following RAN1 agreement. In addition, SCell activation/deactivation is the fundamental functionality in CA operation. This would be the reason why the corresponding UE capability is not defined from Rel-15, i.e., nothing to do with UE capability:

Agreement (RAN1#104-e (Jan/Feb 2021))
· When CCS from sSCell to PCell/PSCell is configured, CA activation/deactivation operation for the sSCell is supported

Proposal: Remove ‘Support of sSCell deactivation/activation’ from the component.

The corresponding component update of each FG is:
FFS: Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured

The UE capabilities for SCell dormancy (FG 18-4/18-4a) were defined in Rel-16. In our view, the UE supporting SCell dormancy and sSCell operation respectively should support sSCell dormancy as well. That is, no need to define the combination as a UE capability.

Proposal: Remove ‘Support of sSCell dormancy’ from the component.

The corresponding component update of each FG is:
FFS: Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured

PDCCH monitoring on a scheduling cell (either P(S)Cell or sSCell) within 3 OFDM symbols of a corresponding slot is already part of FG 3-1 which is mandatory without capability signalling for Rel-15. No need to introduce duplicated capability for DSS. Handling potential locations of PDCCH MOs on sSCell for P(S)Cell scheduling with respect to the P(S)Cell slot is already discussed in Section 2.2 and a corresponding UE capability is proposed in Proposal 3.

Proposal: Remove ‘PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot’.

The corresponding component update of each FG is:
FFS: PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot

Similarly, we do not see the need for separate capability for CORESET and search space sets specific for sSCell.

Proposal: Remove ‘Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling)’

The corresponding component update of each FG is:
FFS: Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling)

RAN1 is pending for decision whether sSCell can also be configured with unaligned frame boundary with P(S)Cell. Regardless, it is good enough to have Rel-16 FG 18-7 (CA with non-aligned frame boundaries) as it is. If RAN1 agrees to not support unaligned frame boundary between P(S)Cell and sSCell, that can be clarified in RAN1 spec not in UE capability.

Proposal: Remove ‘Frame boundary alignment between PCell/PSCell and sSCell’

The corresponding component update of each FG is:
FFS: frame boundary alignment between PCell/PSCell and sSCell

Again, no reason to define a separate capability beyond already existing one, i.e., Rel-15 FG 3-7 (precoderGranularityCORESET).

Proposal: Remove ‘Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured’.

The corresponding component update of each FG is:
FFS: Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured

Strictly speaking, PCell for DSS is not restricted to 15kHz only, and coexisting of {LTE 15kHz, NR 30kHz} on a PCell is possible. However, such configuration is not a main scenario for DSS, and the typical DSS configuration is {LTE 15kHz, NR 15kHz}, so support of P(S)Cell with SCS configuration 30kHz or larger is not critical. If there is a strong tendency to include such configuration, we prefer to merge it as additional candidate(s) in component 6 (Section 2.5), and avoid a separate component in FG 34-1 and FG 34-2.   

Proposal: P(S)Cell SCS other than 15kHz is either not supported or is merged as additional candidates for SCS of P(S)Cell and sSCell.

	Apple [8]
	•
We propose to introduce a new FG or add one component to the proposed UE FG34-1 to cover another simplified Type A UE, i.e., the USS can only be configured on sSCell, but cannot be configured on PCell/PSCell. 

•
The SCS that UE can support for PCell/PSCell.

•
The SCS that UE can support for sSCell. 

Even though we agree to support both the sSCell activation/deactivation and sSCell dormancy. Its operation is in contrary to the objective of this WID, i.e., to enable sSCell scheduling SpCell to improve DSS performance. From UE performance perspective, we would prefer to ensure reliable and good performance on the primary cell as much as possible, therefore 

•
We propose UE feature on whether UE support sSCell deactivation/activation 

•
We propose UE feature on whether UE support sSCell dormancy
34. NR-DSS
34-1a

Further restriction to Type A

Support of monitoring DCI formats 0_1,1_1,0_2,1_2 on PCell/PSCell USS set(s),
34-2
Yes
N/A
Per BC
N
N
Optional with capability signalling
34. NR-DSS

34-3

Supported SCS of  PCell/PSCell

Support SCS of PCell/PSCell configured to be scheduled by sSCell
34-1/34-2
Yes
N/A
Per BC
N
N
Component 1: bit map {30kHz, 60kHz, 120kHz}
Optional with capability signalling
34. NR-DSS

34-5
Supported SCS of  sSCell

Support SCS of sSCell

34-1/34-2

Yes

N/A

Per BC

N

N

Component 1: {15kHz and 30kHz, 15kHz and 30kHz and 60kHz}

Optional with capability signalling

34. NR-DSS

34-6
Support of sSCell deactivation/activation 

Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured 
34-1/34-2
Yes
N/A
Per BC
N
N
Optional with capability signalling
34. NR-DSS

34-7
Support of sSCell dormancy 

Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured 

34-1/34-2

Yes

N/A

Per BC

N

N

Optional with capability signalling



	Ericsson [9]
	Below are some notes related to the proposed updates

· General

· If an approach similar to “Possible Approach 1” from Proposal 2v2-1 in [3] is agreed for Type A UE, then the FGs for Type B and Type A can be linked. However, if “Possible Approach 2” is agreed, then the FGs cannot be linked since Type B does not need to implement all the aspects of Type A and vice versa. Considering the discussion on possible approaches is ongoing, at this stage the FG descriptions can be kept separate.

· Component title

· “with search space restrictions” should be included to explain difference from Type B.

· Prerequisites

· Only DL CA 6-5 is required as as prerequisite. Other FGs such as 18-5,18-5b, 6-10 are related features and including them as prerequisites is unnecessary and leads to undue additional UE complexity for supporting this feature. A UE supporting this FG may also support other cross-carrier scheduling related FGs like 18-5,[18-5b]but support of such other capabilities related to other CCS combinations should not be mandated by adding them as prerequisites.

· FR1/FR2 differentiation

· FR1/FR2 differentiation bit indicating that the CCS from sSCell to P(S)Cell is ‘applicable to FR1 only’ can be included provided following clarification note is added – “The CCS from sSCell to PCell is applicable to FR1 only but there can be other SCells in FR2 configured for the UE”.

· The capability indication can be per BC.

· Components

· 2), 3): OK to keep as FFS until Type A UE details are finalized.

· 4) Our proposal for #unicast DCI limits is shown.

· 5): Do not see need to capture this in UE features. Such details are anyway captured relevant specs.

· 6): Supported numerology combination can be indicated per BC as proposed by following Note in the Note column – “One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, {30,30}, {30,60}, {60,60})”

· 7): this is covered by implicitly by 1) since CIF on sSCell is only for non-fallback DCI formats. No need to repeat again.

· 8),9): OK to keep as FFS until Type A UE details are finalized.

· 10): Do not see need to capture this in UE features. Part of regular UE operation. If any specific enhancements related to sSCell deactivation are agreed, then the specific enhancement can be added as a component.

· 11): Do not see need to capture this in UE features. Part of regular UE operation. If any specific enhancements related to sSCell dormancy is agreed, then the specific enhancement can be added as a component.

· 12),13),14),15): OK to retain as FFS and discuss further.

· 16): P(S)Cell with 15kHz SCS and sSCell 30kHz SCS is main use case for this feature. That said supported SCS combinations is covered by our proposed Note and so the FFS in 14) can be deleted.
34. NR_DSS

34-21
Cross-carrier scheduling from SCell to PCell/PSCell [with search space restrictions] (Type A)

Support of Cross-carrier scheduling from sSCell to PCell/PSCell [with search space restrictions] (Type A)
1) CIF configured on sSCell for CCS Cross-carrier scheduling from sSCell to PCell/PSCell with CIF
2) FFS: sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and at least following search space sets on PCell/PSCell can only be configured such that UE does not monitor them in same [slot/symbol] of PCell/PSCell and sSCell

· USS sets for DCI formats 0_1,1_1,0_2,1_2 (if supported)

· USS sets for DCI formats 0_0,1_0

· Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 

3) FFS: BD limit handling and any configuration of associated parameters and UE reporting of any associated parameters
4) #unicast DCI limits for PCell/PSCell scheduling

· When PCell/PSCell SCS ≤ sSCell SCS, processing of N1 unicast DCI(s) scheduling DL for P(S)Cell from sSCell and P(S)Cell, and N2 unicast DCI(s) scheduling UL for P(S)Cell from sSCell and P(S)Cell in slot(s) overlapping with one P(S)Cell slot 

i. (N1, N2) = ([1],[1]), ([2],[2]) for FDD P(S)Cell

ii. (N1, N2) = ([1],[2]), ([2],[4]) for TDD P(S)Cell

FFS: #unicast DCI limits for PCell/PSCell scheduling

5) FFS: PDCCH overbooking on sSCell USS set(s) is not allowed

6) FFS: Same numerology or different numerologies between sSCell and P(S)Cell

7) FFS: USS set(s) for DCI format 0_1,1_1,0_2,1_2 (if supported) configured on sSCell for CCS from sSCell to Pcell/PSCell

8) FFS: sSCell USS set(s) (for CCS from sSCell to Pcell/PSCell) and Type0/0A/1/2 CSS sets on Pcell/PSCell can be configured so that the UE monitors them in overlapping [slot/symbol] of Pcell/PSCell and sSCell. FFS overlap handling

9) FFS: Support of monitoring DCI formats 0_1,1_1,0_2,1_2 on PCell/PSCell USS set(s)

10) FFS: Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured

11) FFS: Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured

12) FFS: PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot

13) FFS: Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling)

14) FFS: frame boundary alignment between PCell/PSCell and sSCell

15) FFS: Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured
16) FFS: Whether the PCell/PSCell SCS other than 15kHz can be allowed
6-5

FFS
Yes

Per BC
FFS
No

Applicable to FR1 only (see Note) 

FFS
The CCS from sSCell to PCell is applicable to FR1 only but there can be other SCells in FR2 configured for the UE.

One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, {30,30}, {30,60},{60,60})
Supported combination of [N1,N2] in component four are indicated by the UE
FFS: UE should be able to indicate following two as part of this per-BC capability: (1) subcarrier spacing for sSCell and/or subcarrier spacing for Pcell, (2) frequency band pair(s) for {PCell/PSCell, sSCell}
Optional with capability signalling


	Qualcomm Incorporated [10]
	This is a basic feature of cross-carrier scheduling from SCell to PCell/PSCell. The components should be limited to a minimum necessary set. For the components listed in FG34-2, we propose following:

· 2), 5), and 7) were already agreed and therefore “FFS” should be removed.

· For 3), we propose to delete “and UE reporting of any associated parameters” and keep this FFS. BD handling for Type A has not been agreed yet. Once agreed, the component can be updated accordingly.

· For 4), we propose to clarify that the FG34-1 supports up to one unicast DCI for DL and up to one unicast DCI for UL per PCell/PSCell slot duration. DSS carrier must be an FDD carrier and hence the # unicast DCI limits for FDD carrier should be applied. 

· For 6), we believe the note column of FG34-1 should replace the current 6) with deleting “FFS”. For a CA configuration, there could be various FR1 frequency bands including FDD, TDD, and unlicensed bands, and there could be inter-band CCs and intra-band CCs with various SCS configurations. If a UE cannot report its supported sSCell SCS and band pair(s) of {PCell/PSCell, sSCell}, the UE cannot report FG34-1 unless all the possible combinations of {PCell/PSCell, sSCell} with any sSCell SCS in a CA configuration are implemented and tested. We do not think this is possible or reasonable.

· 8), 9), and 10) are still discussed in the WI. They should be kept as FFSs.

· 11) should not be part of FG34-1 and therefore should be deleted. SCell dormancy indication requires support of FG18-4 and/or FG18-4a.

· 12) should be part of FG34-1. Same as for Rel-15 basic PDCCH monitoring capability, the UE should not be required to support “sub-slot/span” based PDCCH monitoring in the basic feature FG34-1. If “sub-slot/span” based PDCCH monitoring is necessary for cross-carrier scheduling from sSCell to PCell/PSCell, corresponding UE capability should be introduced.

· For 13), we propose to clarify that in FG34-1, the number of CORESETs on sSCell for PCell/PSCell scheduling is up to one, and the number of search space sets on sSCell for PCell/PSCell cross-carrier scheduling per BWP is up to 3. Since the cross-carrier scheduling from sSCell to PCell/PSCell is enabled only by USS sets and non-fallback DCI formats, large numbers of CORESET/search space sets are not necessary. 

· For 14) and 15), it should be clear that support of FG18-7 (unaligned CA) and FG3-7 (precoder granularity of CORESET size) do not mean the corresponding feature is supported for PCell/PSCell and sSCell. If necessary, separate UE capabilities should be introduced.

· For 16), PCell/PSCell SCS should be limited to 15kHz.

As for the FG “type”, per-BC should be OK as long as the UE can indicate the supported sSCell SCS and pair(s) of frequency band(s) for {PCell/PSCell, sSCell} in the component 6). As for the “prerequisite”, only FG6-5 should be sufficient.

Finally, the square blacket [slot/symbol] in the component 2) should be resolved. Since FG34-1 should be slot-based PDCCH monitoring, this granularity should also be a slot. 

Based on the above, we propose to update the FG34-1 as in the table below. The proposed changes are highlighted by blue.

 34. NR_DSS

34-21
Cross-carrier scheduling from SCell to PCell/PSCell [with search space restrictions] (Type A)

Support of Cross-carrier scheduling from sSCell to PCell/PSCell [with search space restrictions] (Type A)
1) CIF configured on sSCell for CCS Cross-carrier scheduling from sSCell to PCell/PSCell with CIF
2) FFS: sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and at least following search space sets on PCell/PSCell can only be configured such that UE does not monitor them in same [slot/symbol] of PCell/PSCell and sSCell

· USS sets for DCI formats 0_1,1_1,0_2,1_2 (if supported)

· USS sets for DCI formats 0_0,1_0

· Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 

3) FFS: BD limit handling and any configuration of associated parameters and UE reporting of any associated parameters
4) FFS: #unicast DCI limits for PCell/PSCell scheduling

· Processing one unicast DCI scheduling DL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)

· Processing one unicast DCI scheduling UL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)

· N={1, 2, 4} for {15kHz, 30kHz, 60kHz} SCS for sSCell

5) FFS: PDCCH overbooking on sSCell USS set(s) is not allowed

6) Subcarrier spacing for sSCell and frequency band pair(s) for {PCell/PSCell, sSCell} FFS: Same numerology or different numerologies between sSCell and P(S)Cell
7) FFS: USS set(s) for DCI format 0_1,1_1,0_2,1_2 (if supported) configured on sSCell for CCS from sSCell to Pcell/PSCell

8) FFS: sSCell USS set(s) (for CCS from sSCell to Pcell/PSCell) and Type0/0A/1/2 CSS sets on Pcell/PSCell can be configured so that the UE monitors them in overlapping [slot/symbol] of Pcell/PSCell and sSCell. FFS overlap handling

9) FFS: Support of monitoring DCI formats 0_1,1_1,0_2,1_2 on PCell/PSCell USS set(s)

10) FFS: Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured

11) FFS: Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured

12) FFS: PDCCH monitoring occasion(s) is within the first [3] OFDM symbols of a PCell/PSCell slot

13) FFS: Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling) per BWP are 1 and 3, respectively
14) FFS: frame boundary alignment between PCell/PSCell and sSCell

15) FFS: Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured

16) FFS: Whether the PCell/PSCell SCS is other than 15kHz can be allowed
6-5 FFS 6-5[, 6-10, 18-5, 18-5b, 34-1]
Yes

Per BC Per BC FFS
No

N Applicable to FR1 only FFS
sSCell can only be configured in FR1
FFS: UE should be able to indicate following two as part of this per-BC capability: (1) subcarrier spacing for sSCell and/or subcarrier spacing for Pcell, (2) frequency band pair(s) for {PCell/PSCell, sSCell}
Optional with capability signalling


	vivo [11]
	The introduction of Type A UE was to reduce the PDCCH BD complexity by introducing restrictions on the simultaneous monitoring of DCIs from sScell and Pcell/PScell. The BD complexity of Type A UE also depends heavily on the BD processing options employed in addition to the simultaneous DCI monitoring restrictions. 

For Type A UE, if simultaneous monitoring of DCI from Pcell/PScell and sScell on the same time instance is allowed, and BD/CCE processing option is the same as Type B UE, then the implementation complexity of Type A UE is the same as Type B UE. Consequently, there is no need to define FG 34-1(Type A UE). If no simultaneous DCI monitoring is allowed and the BD/CCE processing option is different from Type B UE, we can support the introduction of FG 34-1 for Type A UE. 

Observation: If simultaneous monitoring of DCI from Pcell/PScell and sScell on the same instance is allowed, and BD/CCE processing option is the same as Type B UE, the implementation complexity of Type A UE is the same as Type B UE. Consequently, the benefit of FG 34-1(Type A UE) is not clear in this case. 

It has been discussed whether 6-10, 18-5, 18-5b should be listed as prerequisites. First, it does not make sense to mandate UE with sScell scheduling PCell/PSCell to support components such as {low-to-high} and 60+120kHz per specified in these CCS feature groups. Secondly, sScell scheduling PCell/PSCell is a very special cross-carrier scheduling function that is not within the scope of the legacy R15/R16 CCS function, thus it is more natural and simpler to define it as a standalone FG on top of only 6-5.

This feature can be per BC for simplicity. In addition, when UE indicates the support of FG34-1/34-2 for a BC, UE should not be mandated to support all possible combinations of {PCell/PSCell, sSCell} on the BC. Information on bands for PCell/PSCell and sScell should be provided as well to avoid overcomplicated implementation.

So far RAN1 has not reached a formal conclusion/agreement that PCell/PSCell SCS can only be 15kHz. sScell scheduling PCell/PSCell should be a more general function and can be applied to any PCell/PSCell with limited PDCCH capacity at FR1, thus PCell/PSCell SCS other than 15kHz can be supported, and PCell/PSCell's SCS supported by UE need to be indicated in the UE capability as well.

It has been discussed whether there is a need to introduce a new capability of dormancy and deactivation of sScell. The necessity of this indication depends on the WI discussion. If new functionality is also introduced when sScell is de-activated or dormant, a new capability is needed. Otherwise, legacy capability can be reused.

Based on the previous discussion, we have the following proposal. The updated FG details can be found in the appendix.

· Proposal: For the UE feature on DSS, the following aspects should be considered

· The necessity of 34-1(typeA UE) is pending on the BD scheme and SS/monitoring restriction in the WI discussion.

· Prerequisite feature groups of 34-1 and 34-2 include 6-5 only 

· The granularity of the sScell scheduling PCell/PSCell is per BC

· UE should indicate (1) subcarrier spacing for sSCell and subcarrier spacing for Pcell/PSCell, (2) frequency band for PCell/PSCell and frequency band for sSCell

· The necessity of new capability of dormancy and deactivation of sScell is pending on the WI discussion, if new functionality is introduced for dormancy and deactivation of sScell, new capability should be introduced.
34. NR_DSS

34-1

Cross-carrier scheduling from SCell to PCell/PSCell [with search space restrictions] (Type A)

Support of Cross-carrier scheduling from sSCell to PCell/PSCell [with search space restrictions] (Type A)

1) Cross-carrier scheduling from sSCell to PCell/PSCell with CIF

2) FFS: sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and at least following search space sets on PCell/PSCell can only be configured such that UE does not monitor them in same [slot/symbol] of PCell/PSCell and sSCell

· USS sets for DCI formats 0_1,1_1,0_2,1_2 (if supported)

· USS sets for DCI formats 0_0,1_0

· Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 

3) FFS: BD limit handling and any configuration of associated parameters and UE reporting of any associated parameters

4) FFS: #unicast DCI limits for PCell/PSCell scheduling

5) FFS: PDCCH overbooking on sSCell USS set(s) is not allowed

6) FFS: Same numerology or different numerologies between sSCell and P(S)Cell

7) FFS: USS set(s) for DCI format 0_1,1_1,0_2,1_2 (if supported) configured on sSCell for CCS from sSCell to Pcell/PSCell

8) FFS: sSCell USS set(s) (for CCS from sSCell to Pcell/PSCell) and Type0/0A/1/2 CSS sets on Pcell/PSCell can be configured so that the UE monitors them in overlapping [slot/symbol] of Pcell/PSCell and sSCell. FFS overlap handling

9) FFS: Support of monitoring DCI formats 0_1,1_1,0_2,1_2 on PCell/PSCell USS set(s)

10) FFS: Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured

11) FFS: Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured

12) FFS: PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot

13) FFS: Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling)

14) FFS: frame boundary alignment between PCell/PSCell and sSCell

15) FFS: Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured

16) FFS: Whether the PCell/PSCell SCS other than 15kHz can be allowed

17) Indication of (1) subcarrier spacing for sSCell and/or subcarrier spacing for Pcell, (2) frequency band for PCell/PSCell and frequency band for sSCell

6-5
Yes

Per BC
No

FFS

FFS: UE should be able to indicate following two as part of this per-BC capability: (1) subcarrier spacing for sSCell and/or subcarrier spacing for Pcell, (2) frequency band pair(s) for {PCell/PSCell, sSCell}
Optional with capability signalling



	MediaTek Inc. [12]
	In the Rel-17 DSS WID (RP-211345), it is noted that: 

This work item is limited to FR1, and includes the following objectives for NR Dynamic Spectrum Sharing (DSS):

· PDCCH enhancements for cross-carrier scheduling including [RAN1, RAN2]

· PDCCH of SCell scheduling PDSCH or PUSCH on P(S)Cell

· Note: The total PDCCH blind decoding budget should not be changed as a result of this work

· Note: These enhancements are not specific to DSS and are generally applicable to cross-carrier scheduling in carrier aggregation
Since the feature of “SCell scheduling PDSCH or PUSCH on P(S)Cell” is not specific to DSS and is generally applicable to cross-carrier scheduling in carrier aggregation, we think the following scenarios should be separately reported for both Type A and Type B UE: 

· lower-numerology sSCell scheduling higher-numerology P(S)Cell

· higher-numerology sSCell scheduling lower-numerology P(S)Cell

· same numerology between sSCell and P(S)Cell

Furthermore, it is agreed in RAN1 #106-bis-e that:

Agreement
· When P(S)Cell SCS ([image: image41.png]


) is larger than sSCell SCS ([image: image43.png]


), for CCS from sSCell to P(S)Cell and, it is not supported Rel-17 DSS.
It can be seen that “lower-numerology sSCell scheduling higher-numerology P(S)Cell” is not supported in Rel-17 DSS.
Proposal: Since the feature of “SCell scheduling PDSCH or PUSCH on P(S)Cell” is not specific to DSS and is generally applicable to cross-carrier scheduling in carrier aggregation, and “lower-numerology sSCell scheduling higher-numerology P(S)Cell” is not supported in Rel-17 DSS as RAN1 #106-bis-e agreement, the following scenarios should be separately reported for both Type A and Type B UE:

· higher-numerology sSCell scheduling lower-numerology P(S)Cell

· same numerology between sSCell and P(S)Cell

· both

In RAN1 #104-bis-e, RAN1 agrees the agreement below for Rel-17 DSS:

Agreement

PDCCH overbooking on sSCell USS set(s) is not allowed

and we think this should be captured in the UE feature table.

Proposal: For Rel-17 UE DSS features, capture the RAN1 #104-bis-e agreement below in the UE feature table for both Type A and Type B UE:

· PDCCH overbooking on sSCell USS set(s) is not allowed
 34. NR_DSS

34-1

Cross-carrier scheduling from SCell to PCell/PSCell [with search space restrictions] (Type A)

Support of Cross-carrier scheduling from sSCell to PCell/PSCell [with search space restrictions] (Type A)

1) Cross-carrier scheduling from sSCell to PCell/PSCell with CIF

2) FFS: sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and at least following search space sets on PCell/PSCell can only be configured such that UE does not monitor them in same [slot/symbol] of PCell/PSCell and sSCell

· USS sets for DCI formats 0_1,1_1,0_2,1_2 (if supported)

· USS sets for DCI formats 0_0,1_0

· Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 

3) FFS: BD limit handling and any configuration of associated parameters and UE reporting of any associated parameters

4) FFS: #unicast DCI limits for PCell/PSCell scheduling

5) FFS: PDCCH overbooking on sSCell USS set(s) is not allowed

6) FFS: Same numerology or different numerologies between sSCell and P(S)Cell Candidate value set for component 1: {Scheduling CC of higher SCS and scheduled CC of lower SCS, same SCS for scheduling CC and scheduled CC, both}

7) FFS: USS set(s) for DCI format 0_1,1_1,0_2,1_2 (if supported) configured on sSCell for CCS from sSCell to Pcell/PSCell

8) FFS: sSCell USS set(s) (for CCS from sSCell to Pcell/PSCell) and Type0/0A/1/2 CSS sets on Pcell/PSCell can be configured so that the UE monitors them in overlapping [slot/symbol] of Pcell/PSCell and sSCell. FFS overlap handling

9) FFS: Support of monitoring DCI formats 0_1,1_1,0_2,1_2 on PCell/PSCell USS set(s)

10) FFS: Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured

11) FFS: Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured

12) FFS: PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot

13) FFS: Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling)

14) FFS: frame boundary alignment between PCell/PSCell and sSCell

15) FFS: Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured

16) FFS: Whether the PCell/PSCell SCS other than 15kHz can be allowed

FFS 

Yes

FFS
No

FFS

FFS: UE should be able to indicate following two as part of this per-BC capability: (1) subcarrier spacing for sSCell and/or subcarrier spacing for Pcell, (2) frequency band pair(s) for {PCell/PSCell, sSCell}

Optional with capability signalling




	 34. NR_DSS
	34-2
	Cross-carrier scheduling from SCell to PCell/PSCell (Type B)
	[Support of Cross-carrier scheduling (CCS) from sSCell to PCell/PSCell  (Type B)]
1) Cross-carrier scheduling from sSCell to PCell/PSCell with CIF

2) sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and search space sets on PCell/PSCell can be configured so that the UE monitors them in overlapping [slot/symbol] of PCell/PSCell and sSCell

3) FFS: BD limit handling between [Option A/C] or [Option C] and any configuration of associated parameters and UE reporting of any associated parameters

4) FFS: #unicast DCI limits for PCell/PSCell scheduling

5) FFS: PDCCH overbooking on sSCell USS set(s) is not allowed

6) FFS: Same numerology or different numerologies between sSCell and P(S)Cell

7) FFS: USS set(s) for DCI format 0_1,1_1,0_2,1_2 (if supported) configured on sSCell for CCS from sSCell to PCell/PSCell

8) FFS: Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured

9) FFS: Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured

10) FFS: PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot

11) FFS: Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling)

12) FFS: frame boundary alignment between PCell/PSCell and sSCell

13) FFS: Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured

14) FFS: Whether the PCell/PSCell SCS other than 15kHz can be allowed

Note: The SCell configured with Cross-carrier scheduling to PCell/PSCell is referred to as ‘sSCell’
	FFS
	Yes
	
	
	FFS
	No
	FFS
	
	FFS: UE should be able to indicate following two as part of this per-BC capability: (1) subcarrier spacing for sSCell and/or subcarrier spacing for Pcell, (2) frequency band pair(s) for {PCell/PSCell, sSCell}
	Optional with capability signalling


	Company
	Summary

	Huawei/HiSilicon [2]
	According to the agreement in the RAN1#106b-e meeting, Rel-17 DSS enhancement will not support the scenario of the scheduling SCell with lower SCS than that of PCell. 

Proposal: Update bullet 6 for FG 34-1 and 34-2 to be “FFS: Same numerology between sSCell and P(S)Cell or sSCell SCS is larger than P(S)Cell SCS”.

For both FG 34-1 and FG 34-2, apparently they would be reported per BC, in line with other cross-carrier scheduling related feature groups.

Proposal : FG 34-1 and FG 34-2 is reported per BC.

	ZTE [3]
	During RAN1#106b-e meeting, companies discussed whether to split the UE capabilities for sSCell scheduling PCell into “same numerology” and “different numerologies” case. As discussed in DSS session, the “Option A” is adopted for type B UE, which is more like a self-scheduling mechanism. In this regards, it is not necessary to split sSCell scheduling PCell into “same numerology” and “different numerologies” case.

Furthermore, the most typical use case for sSCell scheduling PCell is different numerologies case. It is not meaningful to have a capability only for the same numerology case. Thus, we have the following proposal.

Proposal: Support one UE capability covering both “same numerology” and “different numerology” case for sSCell scheduling PCell

	Nokia/Nokia Shanghai Bell [4]
	Type is per BC

	OPPO [5]
	Given the DSS WID clearly states that this normative work is limited to FR1, this should be reflected in UE feature framework. 

Proposal: For both FG34-1 and FG34-2, column “Need of FR1/FR2 differentiation” should indicate “Applicable to FR1 only”
The current UE capability for cross-carrier scheduling in normal CA is split into DL CA scheduling (crossCarrierSchedulingDL-DiffSCS-r16) and UL CA scheduling (crossCarrierSchedulingUL-DiffSCS-r16), at least for the case with different numerologies. The same principle could apply to SCell-to-PCell CCS. In addition, the following agreement made in RAN1 #106bis-e means no need to define UE Rel-17 feature for SCell-to-PCell CCS with PCell SCS larger than SCell SCS. 

· When P(S)Cell SCS (µ) is larger than sSCell SCS (µ1), for CCS from sSCell to P(S)Cell and, it is not supported [in] Rel-17 DSS.
Proposal:  Each of FG34-1 and FG34-2 should include the following feature components or sub-FG

· SCell of SCS higher than SCS of P(S)Cell downlink  schedules PDSCH on P(S)Cell

· SCell of SCS higher than SCS of P(S)Cell uplink schedules PUSCH on P(S)Cell

We remain open to the decision whether to limit P(S)Cell to LTE SCS of 15kHz, given the WID justifies the DSS application to spectrum sharing between LTE and NR P(S)Cell. 

The other FFS points for DSS UE features seem to need to wait for RAN1 discussions in AI 8.13.1.

	Intel Corporation [6]
	· For item 3), it could be updated based on the agreements on max BD/CCE handling Option A in last RAN1 meeting.

· The item 5) is aligned with the agreements. Therefore, it should be included.

· The item 6) and 14) are related. Since it was agreed in last meeting that PCell SCS is not higher than the sSCell SCS, the allowed combinations of (PCell SCS, sSCell SCS) could be (15,15), (15,30) and (15,60) kHz. Since DSS is targeting co-existence with LTE, SCS for PCell can be limited to 15kHz. 

· The item 7) can be included as one aspect of 34-2. 

· The item 8), 9) may be defined as separate FGs, since the basic feature CCS from sSCell to PCell/PSCell works without support of sSCell dormancy/deactivation.

· Regarding item 12), it was agreed in last meeting unaligned CA can be supported for CCS from sSCell to PCell/PSCell. We prefer to differnet a separate FG for unaligned CA.
Proposal: For FG 34-2, it is proposed that

· Revise item 3) based on agreements on max BD/CCE handling Option A in last RAN1 meeting.

· The item 5) & 7) can be included

· For item 6) & 14), it can be merged and the supported combinations of (PCell SCS, sSCell SCS) could be (15,15), (15,30) and (15,60) kHz.
Proposal: 
· Add separate FG for sSCell dormancy with prerequisite FGs 34-1 or 34-2. FFS details
· Add separate FG for sSCell deacitvation with prerequisite FGs 34-1 or 34-2. FFS details
· Add separate FG for unaligned CA with prerequisite FGs 34-1 or 34-2

	Samsung [7]
	If RAN1 agrees to support a Type-A UE, DSS UE types may not be specified in RAN1 at all, and a Type-A UE can be a UE that supports DSS but does not support the requirements of a Type-B UE as they will be defined in UE features (according to corresponding specifications). For example, RAN1 specifications can refer to Type-B UEs based on potential related RRC configurations, such as RRC parameters for PDCCH monitoring allocation ([image: image45.png]


) among P(S)Cell and sSCell. In that case, RAN1 specifications can refer to Type-A UEs as ones with an sSCell configuration for P(S)Cell scheduling, but lacking configuration for Type-B-related RRC parameters.  
Observation: RAN1 specifications may not need to refer to DSS UE Types at all.

For a Type-A UE, as described earlier, USS sets on the sSCell for scheduling on the P(S)Cell need to be non-overlapping with CSS/USS sets on the P(S)Cell, otherwise the UE is allowed to drop overlapping USS set(s) on the sSCell. For a Type-B UE, an overlap between USS sets on the sSCell and USS/CSS sets on the P(S)Cell is supported. Since all PDCCH monitoring limits are per P(S)Cell slot, determination of an overlap or no-overlap should be with a granularity of P(S)Cell slots. 

In addition, configuration of non-fallback DCI formats in USS sets on sSCell and all DCI formats including non-fallback DCI formats in USS sets on P(S)Cell should be supported for flexible scheduling on the P(S)Cell, for both Type-A and Type-B UEs.  
Proposal: For Type-A and Type-B UEs: 

· determination of overlap or no-overlap is with a granularity of P(S)Cell slots;
· non-fallback DCI formats on sSCell and both fallback and non-fallback DCI formats on P(S)Cell are supported.
The corresponding component updates of each FG are:

For FG 34-2 (Type-B UE)

2) sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and search space sets on PCell/PSCell can be configured so that the UE monitors them in overlapping [slot/symbol] of PCell/PSCell and sSCell

7) FFS: USS set(s) for DCI format 0_1,1_1,0_2,1_2 (if supported) configured on sSCell for CCS from sSCell to PCell/PSCell
For Type-B UEs, the agreement from RAN1#106bis-e leaves the relative configuration (in time domain) of USS sets on the sSCell and USS/CSS sets on the P(S)Cell open, to enable flexible PDCCH offloading from P(S)Cell to sSCell. In particular, for the case of different SCS between P(S)Cell and sSCell, when a slot of P(S)Cell overlaps with multiple slots of sSCell, it is up to gNB configuration how to distribute the USS sets on sSCell for P(S)Cell scheduling among the multiple sSCell slots that overlap with a P(S)Cell slot. 

It is possible that such flexible distribution of PDCCH candidates among multiple sSCell slots may not be supported by some UE implementations. Accordingly, a UE capability can be considered on whether or not the UE can support such flexible distribution of USS sets on the sSCell. If a Type-B UE cannot support such flexible distribution, the UE can monitor restricted locations for USS sets on the sSCell, such as the first [3] OFDM symbols of the P(S)Cell slot or within a single span of [3] consecutive OFDM symbols of a P(S)Cell slot.

Proposal: For a Type-B UE, and when P(S)Cell has a smaller SCS configuration than the sSCell, introduce a UE capability on whether or not the UE can support a flexible configuration of ‘USS sets on sSCell for P(S)Cell scheduling’ among multiple sSCell slots that overlap a same P(S)Cell slot. 

· If the UE does not support such flexible configuration, the UE can monitor all ‘USS sets on sSCell for P(S)Cell scheduling’ in the first [3] OFDM symbols of the P(S)Cell slot or within a single span of [3] consecutive OFDM symbols of a P(S)Cell slot.
For FG 34-2 (Type-B UE)

3) FFS: BD limit handling between [Option A/C] or [Option C] and any configuration of associated parameters and UE reporting of any associated parameters UE capability to support flexible configuration of ‘USS sets on sSCell for P(S)Cell scheduling’ among multiple sSCell slots that overlap a same P(S)Cell slot.

If the UE does not report this capability, the UE can monitor all ‘USS sets on sSCell for P(S)Cell scheduling’ in the first [3] OFDM symbols of the P(S)Cell slot or within a single span of [3] consecutive OFDM symbols of a P(S)Cell slot.

NR Rel-15 supports (as part of FG 3-1) processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot per scheduled CC for FDD, and one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot per scheduled CC for TDD as mandatory UE feature without capability signaling. 

NR Rel-16, in the framework of cross-carrier scheduling (CCS) from higher SCS to lower SCS, supports (as part of FG 18-5) processing one unicast DCI scheduling DL per N consecutive scheduling CC slot per scheduled CC for FDD scheduling CC, and one unicast DCI scheduling DL per N consecutive scheduling CC slot per scheduled CC for TDD scheduling CC. In addition, FG 18-5b supports processing one unicast DCI scheduling UL per N consecutive scheduling CC slot per scheduled CC for FDD scheduling CC, and 2 unicast DCI scheduling UL per N consecutive scheduling CC slot per scheduled CC for TDD scheduling CC. Herein, N is based on pair of (scheduling CC SCS, scheduled CC SCS): N=2 for (30,15), (60,30), (120,60) and N=4 for (60,5), (120,30), N = 8 for (120,15).  

For a Type-A UE, since either the P(S)Cell or the sSCell is a scheduling cell for the P(S)Cell in each P(S)Cell slot, the same UE feature as in Rel-15/16 can be maintained.

For a Type-B UE, since a DSS UE is intended to have no change to the total PDCCH blind decoding budget compared to a Rel-16 UE, even a Type-B UE is not expected to process more DCI formats than a Rel-15/16 UE. DSS operation enables PDCCH offloading from P(S)Cell to sSCell, so the number of processed DCI for the P(S)Cell can be maintained as in Rel-15/16. The only clarification is that “per slot” (in FG 3-1) or “per N consecutive scheduling CC slot” (in FG 18-5/5b) should be replaced by “per P(S)Cell slot”.

Proposal: For both Type-A and Type-B UEs, the number of processed DCI for the P(S)Cell is maintained as in Rel-15/16, with the clarification that DCI counting is “per P(S)Cell slot”.

The corresponding component update of each FG is:

4) FFS: #unicast DCI limits for PCell/PSCell scheduling is per FG 3-1/18-5/18-5b with “per slot”/“per N consecutive scheduling CC slot” replaced by “per P(S)Cell slot”.

Referring to the following RAN1 agreement, PDCCH overbooking on sSCell USS set(s) is not allowed. Moreover, we do not see the need to define this as a UE capability. Since NR Rel-15, PDCCH overbooking and dropping procedure has been constrained only to P(S)Cell, and not applicable to SCells. Therefore, there is no new UE behavior to be specified in TS38.213 or no new UE feature to be considered for DSS operation.

Agreement (RAN1#104b-e (Apr 2021))
PDCCH overbooking on sSCell USS set(s) is not allowed
Proposal: Remove ‘PDCCH overbooking on sSCell USS set(s)’ from the component

The corresponding component update of each FG is:

5) FFS: PDCCH overbooking on sSCell USS set(s) is not allowed

RAN1#106bis-e agreed that DSS operation is not supported for the case of sSCell having a smaller SCS than the P(S)Cell. Since DSS scenario is FR1 only and a typical DSS scenario is 15kHz SCS for P(S)Cell, the SCS combination of {P(S)Cell, sSCell} would be either {15kHz, 15kHz} or {15kHz, 30kHz}. In terms of maximizing the use case and avoiding fragmentation, we suggest to keep both same and different numerologies between sSCell and P(S)Cell. Referring to Rel-16 UE capability of crossCarrierSchedulingDL-DiffSCS-r16 with value of {low-to-high, high-to-low, both}, the possible values of SCS combination for DSS would be {same, high-to-low, both}.

Proposal: Support both same and different numerologies between sSCell and P(S)Cell as a basic feature rather than making them separate features. The SCS configuration for P(S)Cell is always smaller than or equal to that for the sSCell.

The corresponding component update of each FG is:

6) FFS: Same numerology as or different larger numerologyies between for sSCell and than P(S)Cell

Support of sSCell deactivation/activation is clear from the following RAN1 agreement. In addition, SCell activation/deactivation is the fundamental functionality in CA operation. This would be the reason why the corresponding UE capability is not defined from Rel-15, i.e., nothing to do with UE capability:

Agreement (RAN1#104-e (Jan/Feb 2021))
· When CCS from sSCell to PCell/PSCell is configured, CA activation/deactivation operation for the sSCell is supported

Proposal: Remove ‘Support of sSCell deactivation/activation’ from the component.

The corresponding component update of each FG is:
FFS: Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured

The UE capabilities for SCell dormancy (FG 18-4/18-4a) were defined in Rel-16. In our view, the UE supporting SCell dormancy and sSCell operation respectively should support sSCell dormancy as well. That is, no need to define the combination as a UE capability.

Proposal: Remove ‘Support of sSCell dormancy’ from the component.

The corresponding component update of each FG is:
FFS: Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured

PDCCH monitoring on a scheduling cell (either P(S)Cell or sSCell) within 3 OFDM symbols of a corresponding slot is already part of FG 3-1 which is mandatory without capability signalling for Rel-15. No need to introduce duplicated capability for DSS. Handling potential locations of PDCCH MOs on sSCell for P(S)Cell scheduling with respect to the P(S)Cell slot is already discussed in Section 2.2 and a corresponding UE capability is proposed in Proposal 3.

Proposal: Remove ‘PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot’.

The corresponding component update of each FG is:
FFS: PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot

Similarly, we do not see the need for separate capability for CORESET and search space sets specific for sSCell.

Proposal: Remove ‘Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling)’

The corresponding component update of each FG is:
FFS: Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling)

RAN1 is pending for decision whether sSCell can also be configured with unaligned frame boundary with P(S)Cell. Regardless, it is good enough to have Rel-16 FG 18-7 (CA with non-aligned frame boundaries) as it is. If RAN1 agrees to not support unaligned frame boundary between P(S)Cell and sSCell, that can be clarified in RAN1 spec not in UE capability.

Proposal: Remove ‘Frame boundary alignment between PCell/PSCell and sSCell’

The corresponding component update of each FG is:
FFS: frame boundary alignment between PCell/PSCell and sSCell

Again, no reason to define a separate capability beyond already existing one, i.e., Rel-15 FG 3-7 (precoderGranularityCORESET).

Proposal: Remove ‘Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured’.

The corresponding component update of each FG is:
FFS: Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured

Strictly speaking, PCell for DSS is not restricted to 15kHz only, and coexisting of {LTE 15kHz, NR 30kHz} on a PCell is possible. However, such configuration is not a main scenario for DSS, and the typical DSS configuration is {LTE 15kHz, NR 15kHz}, so support of P(S)Cell with SCS configuration 30kHz or larger is not critical. If there is a strong tendency to include such configuration, we prefer to merge it as additional candidate(s) in component 6 (Section 2.5), and avoid a separate component in FG 34-1 and FG 34-2.   

Proposal: P(S)Cell SCS other than 15kHz is either not supported or is merged as additional candidates for SCS of P(S)Cell and sSCell.

	Apple [8]
	

	Ericsson [9]
	Below are some notes related to the proposed updates.

· Prerequisites

· Only DL CA 6-5 is required as as prerequisite. Other FGs such as 18-5,18-5b, 6-10 are related features and including them as prerequisites is unnecessary and leads to undue additional UE complexity for supporting this feature. A UE supporting this FG may also support other cross-carrier scheduling related FGs like 18-5,[18-5b]but support of such other capabilities related to other CCS combinations should not be mandated by adding them as prerequisites.

· FR1/FR2 differentiation

· FR1/FR2 differentiation bit indicating that the CCS from sSCell to P(S)Cell is ‘applicable to FR1 only’ can be included provided following clarification note is added – “The CCS from sSCell to PCell is applicable to FR1 only but there can be other SCells in FR2 configured for the UE”.

· The capability indication can be per BC.

· Components

· 2): For Type B UE there is no TDM restriction for SS sets and this can be clarified as shown above.

· 3): BD/CCE limit handling and PDCCH oberbooking was agreed in RAN1#106bis-e and according to the agreement configuration of acaling factor α is needed for BD limit handling. For CCE limit handling, our preference is to have separate RRC parameter α_cce (details in [2]) and this is reflected by proposed text in square brackets.
· 4): Our proposal for #unicast DCI limits is shown. Supported combination can be indicated by the UE as captured in the ‘Note’ column.

· 5): Do not see need to capture this in UE features. Such details are anyway captured in relevant specs.

· 6): Supported numerology combination can be indicated per BC as proposed by following Note in the Note column – “One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, {30,30}, {30,60}, {60,60})”

· 7): This is covered by implicitly by 1) since CIF on sSCell is only for non-fallback DCI formats. No need to repeat again.

· 8): Do not see need to capture this in UE features. Part of regular UE operation. If any specific enhancements related to sSCell deactivation are agreed, then the specific enhancement can be added as a component.

· 9) Do not see need to capture this in UE features. Part of regular UE operation. If any specific enhancement related to sSCell dormancy is agreed, then the specific enhancement can be added as a component.

· 10),11),12),13) : OK to retain as FFS and discuss  further.

· 14): P(S)Cell with 15kHz SCS and sSCell 30kHz SCS is main use case for this feature. That said supported SCS combinations is covered by our proposed Note and so the FFS in 14) can be deleted.

Our proposed changes for FG 34-1 are shown in below table (using blue highlights).

34. NR_DSS

34-12

Cross-carrier scheduling from SCell to PCell/PSCell (Type B)

[Support of Cross-carrier scheduling (CCS) from sSCell to PCell/PSCell (Type B)]
1) CIF configured on sSCell for CCS Cross-carrier scheduling from sSCell to PCell/PSCell with CIF
2) sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and search space sets on PCell/PSCell can be configured so that the UE monitors them in overlapping [slot/symbol] symbols of PCell/PSCell and sSCell

3) Configuration of scaling factor[s] α [and α_cce] for BD and CCE limit handling and PDCCH overbooking handling on P(S)Cell FFS: BD limit handling between [Option A/C] or [Option C] and any configuration of associated parameters and UE reporting of any associated parameters
4) #unicast DCI limits for PCell/PSCell scheduling

a. When PCell/PSCell SCS ≤ sSCell SCS, processing of N1 unicast DCI(s) scheduling DL for P(S)Cell from sSCell and P(S)Cell, and N2 unicast DCI(s) scheduling UL for P(S)Cell from sSCell and P(S)Cell in slot(s) overlapping with one P(S)Cell slot 

i. (N1, N2) = ([1],[1]), ([2],[2]) for FDD P(S)Cell

ii. (N1, N2) = ([1],[2]), ([2],[4]) for TDD P(S)Cell

FFS: #unicast DCI limits for PCell/PSCell scheduling

5) FFS: PDCCH overbooking on sSCell USS set(s) is not allowed
6) FFS: Same numerology or different numerologies between sSCell and P(S)Cell
7) FFS: USS set(s) for DCI format 0_1,1_1,0_2,1_2 (if supported) configured on sSCell for CCS from sSCell to PCell/PSCell
8) FFS: Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured

9) FFS: Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured

10) FFS: PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot

11) FFS: Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling)

12) FFS: frame boundary alignment between PCell/PSCell and sSCell

13) FFS: Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured

14) FFS: Whether the PCell/PSCell SCS other than 15kHz can be allowed

Note: The SCell configured with Cross-carrier scheduling to PCell/PSCell is referred to as ‘sSCell’

6-5

FFS 

Yes

Per BC
FFS
No

Applicable to FR1 only (see Note) 

FFS
The CCS from sSCell to PCell is applicable to FR1 only but there can be other SCells in FR2 configured for the UE.

One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, {30,30}, {30,60},{60,60})
Supported combination of [N1,N2] in component four is indicated by the UE
FFS: UE should be able to indicate following two as part of this per-BC capability: (1) subcarrier spacing for sSCell and/or subcarrier spacing for Pcell, (2) frequency band pair(s) for {PCell/PSCell, sSCell}
Optional with capability signalling


	Qualcomm Incorporated [10]
	FG34-2 should be a delta feature compared to FG34-1. The main delta is to enable simultaneous unicast PDCCH monitoring on PCell/PSCell and sSCell (i.e., Type B). If this is the only difference, FG34-2 can be a simple optional “add-on” feature on top of FG34-1. If there are more differences, FG34-2 may need to be an independent feature from FG34-1. We consider that FG34-2 can simply be the feature of “simultaneous unicast PDCCH monitoring on PCell/PSCell and sSCell” that prerequisites FG34-1. This should avoid specifying two type of UEs that are exclusive each other.

Based on the above, we propose to update the FG34-2 as in the table below. The proposed changes are highlighted by blue.
 34. NR_DSS

34-12

Cross-carrier scheduling from SCell to PCell/PSCell (Type B)

[Support of Cross-carrier scheduling (CCS) from sSCell to PCell/PSCell (Type B)]
1) CIF configured on sSCell for CCS Cross-carrier scheduling from sSCell to PCell/PSCell with CIF

2) sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and search space sets on PCell/PSCell can be configured so that the UE monitors them in overlapping [slot/symbol] of PCell/PSCell and sSCell

3) FFS: BD limit handling between [Option A/C] or [Option C] and any configuration of associated parameters and UE reporting of any associated parameters
4) FFS: #unicast DCI limits for PCell/PSCell scheduling
5) FFS: PDCCH overbooking on sSCell USS set(s) is not allowed
6) FFS: Same numerology or different numerologies between sSCell and P(S)Cell
7) FFS: USS set(s) for DCI format 0_1,1_1,0_2,1_2 (if supported) configured on sSCell for CCS from sSCell to PCell/PSCell
8) FFS: Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured

9) FFS: Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured

10) FFS: PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot

11) FFS: Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling)

12) FFS: frame boundary alignment between PCell/PSCell and sSCell

13) FFS: Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured

14) FFS: Whether the PCell/PSCell SCS other than 15kHz can be allowed

Note: The SCell configured with Cross-carrier scheduling to PCell/PSCell is referred to as ‘sSCell’
34-1 FFS 6-5[, 6-10, 18-5, 18-5b, 34-1]
Yes

Per BC Per BC FFS
No

N Applicable to FR1 only FFS
sSCell can only be configured in FR1
FFS: UE should be able to indicate following two as part of this per-BC capability: (1) subcarrier spacing for sSCell and/or subcarrier spacing for Pcell, (2) frequency band pair(s) for {PCell/PSCell, sSCell}
Optional with capability signalling


	vivo [11]
	It has been discussed whether 6-10, 18-5, 18-5b should be listed as prerequisites. First, it does not make sense to mandate UE with sScell scheduling PCell/PSCell to support components such as {low-to-high} and 60+120kHz per specified in these CCS feature groups. Secondly, sScell scheduling PCell/PSCell is a very special cross-carrier scheduling function that is not within the scope of the legacy R15/R16 CCS function, thus it is more natural and simpler to define it as a standalone FG on top of only 6-5.

This feature can be per BC for simplicity. In addition, when UE indicates the support of FG34-1/34-2 for a BC, UE should not be mandated to support all possible combinations of {PCell/PSCell, sSCell} on the BC. Information on bands for PCell/PSCell and sScell should be provided as well to avoid overcomplicated implementation.

So far RAN1 has not reached a formal conclusion/agreement that PCell/PSCell SCS can only be 15kHz. sScell scheduling PCell/PSCell should be a more general function and can be applied to any PCell/PSCell with limited PDCCH capacity at FR1, thus PCell/PSCell SCS other than 15kHz can be supported, and PCell/PSCell's SCS supported by UE need to be indicated in the UE capability as well.

It has been discussed whether there is a need to introduce a new capability of dormancy and deactivation of sScell. The necessity of this indication depends on the WI discussion. If new functionality is also introduced when sScell is de-activated or dormant, a new capability is needed. Otherwise, legacy capability can be reused.

Based on the previous discussion, we have the following proposal. The updated FG details can be found in the appendix.

· Proposal: For the UE feature on DSS, the following aspects should be considered

· The necessity of 34-1(typeA UE) is pending on the BD scheme and SS/monitoring restriction in the WI discussion.

· Prerequisite feature groups of 34-1 and 34-2 include 6-5 only 

· The granularity of the sScell scheduling PCell/PSCell is per BC

· UE should indicate (1) subcarrier spacing for sSCell and subcarrier spacing for Pcell/PSCell, (2) frequency band for PCell/PSCell and frequency band for sSCell

· The necessity of new capability of dormancy and deactivation of sScell is pending on the WI discussion, if new functionality is introduced for dormancy and deactivation of sScell, new capability should be introduced.
 34. NR_DSS

34-2

Cross-carrier scheduling from SCell to PCell/PSCell (Type B)

[Support of Cross-carrier scheduling (CCS) from sSCell to PCell/PSCell  (Type B)]
1) Cross-carrier scheduling from sSCell to PCell/PSCell with CIF

2) sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and search space sets on PCell/PSCell can be configured so that the UE monitors them in overlapping [slot/symbol] of PCell/PSCell and sSCell

3) FFS: BD limit handling between [Option A/C] or [Option C] and any configuration of associated parameters and UE reporting of any associated parameters

4) FFS: #unicast DCI limits for PCell/PSCell scheduling

5) FFS: PDCCH overbooking on sSCell USS set(s) is not allowed

6) FFS: Same numerology or different numerologies between sSCell and P(S)Cell

7) FFS: USS set(s) for DCI format 0_1,1_1,0_2,1_2 (if supported) configured on sSCell for CCS from sSCell to PCell/PSCell

8) FFS: Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured

9) FFS: Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured

10) FFS: PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot

11) FFS: Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling)

12) FFS: frame boundary alignment between PCell/PSCell and sSCell

13) FFS: Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured

14) FFS: Whether the PCell/PSCell SCS other than 15kHz can be allowed

15) Indication of (1) subcarrier spacing for sSCell and/or subcarrier spacing for Pcell, (2) frequency band for PCell/PSCell and frequency band for sSCell

Note: The SCell configured with Cross-carrier scheduling to PCell/PSCell is referred to as ‘sSCell’

6-5
Yes

Per BC
No

FFS
FFS: UE should be able to indicate following two as part of this per-BC capability: (1) subcarrier spacing for sSCell and/or subcarrier spacing for Pcell, (2) frequency band pair(s) for {PCell/PSCell, sSCell}
Optional with capability signalling



	MediaTek Inc. [12]
	In the Rel-17 DSS WID (RP-211345), it is noted that: 

This work item is limited to FR1, and includes the following objectives for NR Dynamic Spectrum Sharing (DSS):

· PDCCH enhancements for cross-carrier scheduling including [RAN1, RAN2]

· PDCCH of SCell scheduling PDSCH or PUSCH on P(S)Cell

· Note: The total PDCCH blind decoding budget should not be changed as a result of this work

· Note: These enhancements are not specific to DSS and are generally applicable to cross-carrier scheduling in carrier aggregation
Since the feature of “SCell scheduling PDSCH or PUSCH on P(S)Cell” is not specific to DSS and is generally applicable to cross-carrier scheduling in carrier aggregation, we think the following scenarios should be separately reported for both Type A and Type B UE: 

· lower-numerology sSCell scheduling higher-numerology P(S)Cell

· higher-numerology sSCell scheduling lower-numerology P(S)Cell

· same numerology between sSCell and P(S)Cell

Furthermore, it is agreed in RAN1 #106-bis-e that:

Agreement
· When P(S)Cell SCS ([image: image47.png]


) is larger than sSCell SCS ([image: image49.png]


), for CCS from sSCell to P(S)Cell and, it is not supported Rel-17 DSS.
It can be seen that “lower-numerology sSCell scheduling higher-numerology P(S)Cell” is not supported in Rel-17 DSS.
Proposal: Since the feature of “SCell scheduling PDSCH or PUSCH on P(S)Cell” is not specific to DSS and is generally applicable to cross-carrier scheduling in carrier aggregation, and “lower-numerology sSCell scheduling higher-numerology P(S)Cell” is not supported in Rel-17 DSS as RAN1 #106-bis-e agreement, the following scenarios should be separately reported for both Type A and Type B UE:

· higher-numerology sSCell scheduling lower-numerology P(S)Cell

· same numerology between sSCell and P(S)Cell

· both

In RAN1 #104-bis-e, RAN1 agrees the agreement below for Rel-17 DSS:

Agreement

PDCCH overbooking on sSCell USS set(s) is not allowed

and we think this should be captured in the UE feature table.

Proposal: For Rel-17 UE DSS features, capture the RAN1 #104-bis-e agreement below in the UE feature table for both Type A and Type B UE:

· PDCCH overbooking on sSCell USS set(s) is not allowed
 34. NR_DSS

34-2

Cross-carrier scheduling from SCell to PCell/PSCell (Type B)

[Support of Cross-carrier scheduling (CCS) from sSCell to PCell/PSCell (Type B)]

1) Cross-carrier scheduling from sSCell to PCell/PSCell with CIF

2) sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and search space sets on PCell/PSCell can be configured so that the UE monitors them in overlapping [slot/symbol] of PCell/PSCell and sSCell

3) FFS: BD limit handling between [Option A/C] or [Option C] and any configuration of associated parameters and UE reporting of any associated parameters

4) FFS: #unicast DCI limits for PCell/PSCell scheduling

5) FFS: PDCCH overbooking on sSCell USS set(s) is not allowed

6) FFS: Same numerology or different numerologies between sSCell and P(S)Cell Candidate value set for component 1: {Scheduling CC of higher SCS and scheduled CC of lower SCS, same SCS for scheduling CC and scheduled CC, both}

7) FFS: USS set(s) for DCI format 0_1,1_1,0_2,1_2 (if supported) configured on sSCell for CCS from sSCell to PCell/PSCell

8) FFS: Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured

9) FFS: Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured

10) FFS: PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot

11) FFS: Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling)

12) FFS: frame boundary alignment between PCell/PSCell and sSCell

13) FFS: Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured

14) FFS: Whether the PCell/PSCell SCS other than 15kHz can be allowed

Note: The SCell configured with Cross-carrier scheduling to PCell/PSCell is referred to as ‘sSCell’

FFS

Yes

FFS

No

FFS
FFS: UE should be able to indicate following two as part of this per-BC capability: (1) subcarrier spacing for sSCell and/or subcarrier spacing for Pcell, (2) frequency band pair(s) for {PCell/PSCell, sSCell}

Optional with capability signalling




	 35. LTE_NR_DC_enh2
	35-1
	[TRS\Temporary] RS [based/for] SCell activation
	[SCell activation with the assistance of temporary RS/TRS]
1) [TRS/Temporary RS] is aperiodic and triggered by MAC CE

2) FFS: Temporary RS is based on aperiodic TRS and FFS other signals

3) FFS: Temporary RS is only configured within the BWP indicated by firstActiveDownlinkBWP-Id for the sSCell

4) FFS: A SSB of the to-be-activated Scell can be indicated as a QCL source for the temporary RS in case of known Scell

5) FFS: Maximum number of temporary RS resource sets that can be configured to UE per CC {1 … 16}

6) FFS: Maximum number of temporary RS resource sets that can be configured to UE across CCs {1 … 256}

7) FFS: Maximum number of triggering states for temporary RS based Scell activation by a MAC-CE {1 … 64}

8) FFS: Maximum number of temporary RS resource sets that can be associated with a triggering state {1 … 16}

[Note: following are reported via the legacy feature, FG2-33 

· Maximum number of configured NZP-CSI-RS resources per CC

· Maximum total number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs

· Maximum number simultaneous NZP-CSI-RS resources per CC

· Maximum total number of CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs]


	6-5
	Yes
	N/A
	
	[Per UE/Per BC/Per band]
	[No/Yes]
	[No/Yes]
	
	
	Optional with capability signalling


	Company
	Summary

	Huawei/HiSilicon [2]
	Temporary RS is defined in R17 for efficient SCell activation, according to the previous agreements, TRS is selected as temporary RS for Scell activation and FFS other signals, the description of feature group in Feature 35-1 should be updated to “Temporary RS based SCell activation”, the definition of temporary RS can be presented in the components or other specifications.  

Proposal: Update feature group name for FG 35-1 to be “Temporary RS based SCell activation”

Same as the description above, “temporary RS/TRS” or “TRS/temporary RS” in the component should be updated to be “temporary RS”.

Proposal: In FG 35-1, update “temporary RS/TRS” or “TRS/temporary RS” in the component to be “temporary RS”

Regarding the components bullet 3, “sSCell” should be updated to “SCell”, sSCell is used in the Feature group 34-1 and 34-2.

Proposal: In FG 35-1, update “sSCell” in the component bullet 3 to be “SCell”

Regarding the components bullet 5 and 6, the relationship between legacy FG2-5(TRS (CSI-RS for tracking)) and 35-1 should be clarified, e.g. whether the maximum number of temporary RS resource sets is contained in the maximum number of TRS resource sets.

Proposal: In FG 35-1, the relationship between legacy FG2-5(TRS (CSI-RS for tracking)) and FG35-1 should be clarified

Regarding the components bullet 7 and 8, the down selection of Alt1 (Bitmap approach in MAC-CE) and Alt2 (Reuse A-TRS triggering framework) should wait for the RAN2 reply, the UE capability associated with Alt2 should not be discussed now.

Proposal: Remove components bullet 7 and 8 from FG 35-1

Regarding the note in the components, it should be removed. Temporary RS is based on tracking RS, it does not related to FG2-33 which is associated to CSI-RS for channel measurement and IM. 

Proposal: Remove the note in the components from FG 35-1

	ZTE [3]
	Most of the description parts of FG35-1 can be refined or added once we have more outcome in RAN1#107-e meeting. Regarding the granularity, based on our understanding, it is more appropriate to define the fast SCell activation as a per-UE capability since most of its components are baseband processing. Even it may require some RF requirements, it may be common to different bands. Thus, we propose to make FG35-1 as a per UE capability.

Proposal: Update FG35-1 as a per UE capability

	Nokia/Nokia Shanghai Bell [4]
	o
Type can be confirmed as “per UE”. 

o
Need for FR1/FR2 differentiation should be ”yes”, since testability needs have shown that in cases like this FR differentiation has been needed. 

o
Add a note stating that The NZP-CSI-RS configured as temporary RS for fast SCell activation are not considered when counting the maximum NZP-CSI-RS configurations of FG2-33.

	OPPO [5]
	First of all, RAN1 should avoid directly call temporary RS as “TRS”, given the terminology is already used for “tracking RS”, and strictly speaking, the temporary RS is not TRS – it is built upon TRS by constructing up to two bursts of TRS.    

Proposal: Avoid saying “SCell activation with assistance of TRS” in FG description; instead, explain that one temporary RS transmission contains one or two TRS burst.   

Secondly, RAN1 did not agree so far any reference signal other than aperiodic TRS to be temporary RS. This is unlikely to support other RS in the end given the time already reaches the last RAN1 meeting for Rel-17. 

Proposal: Rel-17 UE feature for fast SCell activation considers no reference signal other than the agreed aperiodic TRS.  

· The FFS point of “FFS: Temporary RS is based on aperiodic TRS and FFS other signals” can be removed. 

The other FFS points in [2] for fast SCell activation seem to need to wait for RAN1 discussions in AI 8.13.2.

	Intel Corporation [6]
	In last RAN1 meeting, updated FG 35-1 for LTE_NR_DC_enh2 was agreed for further discussion in RAN1#107-e, which are provided in Annex B. Since no additional agreement was made in last RAN1 meeting, we may wait for further RAN1/2 progress, including at least any potential down-selection between temporary RS triggering Alt1 or Alt 2.

	Samsung [7]
	

	Apple [8]
	

	Ericsson [9]
	Below are some notes related to the proposed updates

· General

· “TRS” vs. “Temporary RS” vs. some other terminology: OK to leave in square brackets until the related discussion is concluded under regular agenda item. 

· This FG can be per BC and we do not see need for FR1/FR2 or FDD/TDD differentiation. 

· Components

· OK to keep current FFS points until the related discussion is concluded under regular agenda item.
 35. LTE_NR_DC_enh2

35-1

[TRS\Temporary] RS [based/for] Scell activation

[Scell activation with the assistance of temporary RS/TRS]
1) [TRS\Temporary RS] is aperiodic and triggered by MAC CE

2) FFS: Temporary RS is based on aperiodic TRS and FFS other signals

3) FFS: Temporary RS is only configured within the BWP indicated by firstActiveDownlinkBWP-Id for the sSCell

4) FFS: A SSB of the to-be-activated Scell can be indicated as a QCL source for the temporary RS in case of known Scell

5) FFS: Maximum number of temporary RS resource sets that can be configured to UE per CC {1 … 16}

6) FFS: Maximum number of temporary RS resource sets that can be configured to UE across CCs {1 … 256}

7) FFS: Maximum number of triggering states for temporary RS based Scell activation by a MAC-CE {1 … 64}

8) FFS: Maximum number of temporary RS resource sets that can be associated with a triggering state {1 … 16}

[Note: following are reported via the legacy feature, FG2-33 

· Maximum number of configured NZP-CSI-RS resources per CC

· Maximum total number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs

· Maximum number simultaneous NZP-CSI-RS resources per CC

· Maximum total number of CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs]
6-5
Yes

N/A
Per BC

[Per UE[/Per BC/per band]
No

[No/Yes]
No

[No/Yes]


	Qualcomm Incorporated [10]
	For components listed in FG35-1, we propose the following:

· 1) can be confirmed with removing the square blacket.

· For 2), we propose to delete “FFS” and “and FFS other signals”. We have not discussed/agreed any other signals in the WI.

· 3) is a bit different from what RAN1 agreed in RAN1#105-e meeting. Suggest to change it based on the agreement as “Temporary RS is triggered within the BWP indicated by firstActiveDownlinkBWP-Id for the sSCell”.

· 4) should be kept as an FFS. Further discussion is necessary in the WI.

· 5) – 8) are necessary as for FG2-51 (csi-RS-ForTracking in 38.306). However, the exact components and values are highly depending on the decision between Alt.1 and Alt.2. They can be kept as FFS until the WI conclusion is to be made.

· The note regarding FG2-33 should be confirmed by removing the square blacket.

As for the FG “type”, it can be per-BC, but the support of this FG should be able to be indicated for FR1 and FR2 and for FDD and TDD separately. We propose “YES” for both FDD/TDD differentiation and FR1/FR2 differentiation. 

The “prerequisite” can be FG6-5. 

Based on the above, we propose to update the FG35-1 as in the table below. The proposed changes are highlighted by blue.

 35. LTE_NR_DC_enh2

35-1

[TRS\Temporary] RS [based/for] Scell activation

[Scell activation with the assistance of temporary RS/TRS]
1) [TRS\Temporary RS] is aperiodic and triggered by MAC CE

2) FFS: Temporary RS is based on aperiodic TRS and FFS other signals
3) FFS: Temporary RS is triggered only configured within the BWP indicated by firstActiveDownlinkBWP-Id for the sSCell

4) FFS: A SSB of the to-be-activated Scell can be indicated as a QCL source for the temporary RS in case of known Scell

5) FFS: Maximum number of temporary RS resource sets that can be configured to UE per CC {1 … 16}

6) FFS: Maximum number of temporary RS resource sets that can be configured to UE across CCs {1 … 256}

7) FFS: Maximum number of triggering states for temporary RS based Scell activation by a MAC-CE {1 … 64}

8) FFS: Maximum number of temporary RS resource sets that can be associated with a triggering state {1 … 16}

[Note: following are reported via the legacy feature, FG2-33 

· Maximum number of configured NZP-CSI-RS resources per CC

· Maximum total number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs

· Maximum number simultaneous NZP-CSI-RS resources per CC

· Maximum total number of CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs]
6-5
Yes

N/A
[Per UE[/Per BC/per band]
[No/Yes]
[No/Yes]
Optional with capability signalling



Other issues

	Company
	Summary

	Qualcomm Incorporated [10]
	Additional FGs for NR_DSS

We propose to further discuss following additional FGs for NR_DSS.

FG34-3: Additional PDCCH monitoring occasion(s) on PCell/PSCell and sSCell for PCell/PSCell scheduling

FG34-4: More than one CORESET configuration on sSCell per BWP for PCell/PSCell scheduling

FG34-5: Up to 10 search space sets in a PCell/PSCell slot for scheduling PCell/PSCell

FG34-6: Precoder granularity of CORESET size when cross-carrier scheduling from sSCell to PCell/PSCell is configured

FG34-7: Unaligned frame boundary between PCell/PSCell and sSCell

34-3

Additional PDCCH monitoring occasion on PCell/PSCell and sSCell for PCell/PSCell scheduling
Additional PDCCH monitoring occasion(s) on PCell/PSCell and sSCell for PCell/PSCell other than the one in FG34-1

Consider to re-use the span-based PDCCH monitoring defined for FG3-5b where the UE reports (X, Y) where the SCS should be 15kHz. FFS details.

The additional PDCCH monitoring occasion(s) is common for PDCCH monitored on PCell/PSCell and on sSCell for PCell/PSCell scheduling

1) Candidate pair(s) of frequency band(s) for {PCell/PSCell, sSCell} among the candidate pair(s) reported in FG34-1 
2) For the set of monitoring occasions which are within the same span:

· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL on PCell/PSCell across the set of monitoring occasions

34-1
Per FS

34-4
More than one CORESET configuration on sSCell per BWP for PCell/PSCell scheduling

More than one CORESET configuration on sSCell per BWP for PCell/PSCell scheduling

Total number of CORESET configuration(s) on PCell/PSCell and on sSCell for PCell/PSCell scheduling on the active BWPs is per FG3-1/FG3-3 

34-1

34-5

Up to 10 search space sets in a PCell/PSCell slot for scheduling PCell/PSCell
Up to 10 search space sets per BWP on sSCell for PCell/PSCell scheduling

Total number of search space sets on PCell/PSCell and on for PCell/PSCell scheduling on the active BWPs can be up to 10

34-1

34-6

Precoder-granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured
1) Precoder granularity of CORESET size can be configured {on sSCell, on PCell/PSCell, on both sSCell and PCell/PSCell}

2) Candidate pair(s) of frequency band(s) for {PCell/PSCell, sSCell} among the candidate pair(s) reported in FG34-1

34-1

34-7

Unaligned frame boundary between PCell/PSCell and sSCell

34-1



	vivo [11]
	

	MediaTek Inc. [12]
	


3 Discussion/Approval Items during RAN1 #107-e 

After review of contributions submitted to RAN1 #107-e in this agenda item, the following topics were identified by the moderator for discussion/approval during RAN1 #107-e. 
	Company
	Comments/Questions/Suggestions

	
	


3.1 Issue 1: FG 34-1
After review of contributions submitted to RAN1 #107-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in red including the new FG 34-1a
	34. NR_DSS
	34-1
	Cross-carrier scheduling from SCell to PCell/PSCell [with search space restrictions] and aligned CA (Type A)
	Support of Cross-carrier scheduling from sSCell to PCell/PSCell [with search space restrictions] (Type A)

1) Cross-carrier scheduling from sSCell to PCell/PSCell with CIF

2) FFS: sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and at least following search space sets on PCell/PSCell can only be configured such that UE does not monitor them in same [slot/symbol] of PCell/PSCell and sSCell

· USS sets for DCI formats 0_1,1_1,0_2,1_2 (if supported)

· USS sets for DCI formats 0_0,1_0

· Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 

3) FFS: BD limit handling and any configuration of associated parameters and UE reporting of any associated parameters

4) FFS: #unicast DCI limits for PCell/PSCell scheduling

· Processing one unicast DCI scheduling DL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)

· Processing one unicast DCI scheduling UL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)

· N={1, 2, 4} for {15kHz, 30kHz, 60kHz} SCS for sSCell

5) FFS: PDCCH overbooking on sSCell USS set(s) is not allowed

6) FFS: Same numerology or different numerologies between sSCell and P(S)Cell or sSCell SCS is larger than P(S)Cell SCS
7) FFS: USS set(s) for DCI format 0_1,1_1,0_2,1_2 (if supported) configured on sSCell for CCS from sSCell to Pcell/PSCell

8) FFS: sSCell USS set(s) (for CCS from sSCell to Pcell/PSCell) and Type0/0A/1/2 CSS sets on Pcell/PSCell can be configured so that the UE monitors them in overlapping [slot/symbol] of Pcell/PSCell and sSCell. FFS overlap handling

9) FFS: Support of monitoring DCI formats 0_1,1_1,0_2,1_2 on PCell/PSCell USS set(s)

10) FFS: Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured

11) FFS: Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured

12) FFS: PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot

13) FFS: Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling) per BWP are 1 and 3, respectively
14) FFS: frame boundary alignment between PCell/PSCell and sSCell

15) FFS: Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured

16) FFS: Whether the PCell/PSCell SCS other than 15kHz can be allowed


	FFS 6-5
	Yes
	
	
	FFS Per BC
	No
	FFS Applicable to FR1 only
	
	FFS: UE should be able to indicate following two as part of this per-BC capability Candidate value set 1: One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, {30,30}, {30,60},{60,60})  (1) subcarrier spacing for sSCell and/or subcarrier spacing for Pcell, (2) Candidate value set 2: frequency band pair(s) for {PCell/PSCell, sSCell}
FFS: candidate values of s1 and s2 (note s1=1 and s2=0 is already agreed)
Candidate value set for component 6: {Scheduling CC of higher SCS and scheduled CC of lower SCS, same SCS for scheduling CC and scheduled CC, both}

Note: The CCS from sSCell to PCell is applicable to FR1 only but there can be other SCells in FR2 configured for the UE.


	Optional with capability signalling

	 34. NR_DSS
	34-1a
	Cross-carrier scheduling from SCell to PCell/PSCell with search space restrictions and unaligned CA (Type A)
	
	34-1
	Yes 
	
	
	Per BC
	No
	Applicable to FR1 only
	
	
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Qualcomm
	On FG34-1:
· We propose to update component 2 as follows. The search space restriction of Type A should be slot-level and should not be symbol-level. 

· FFS: sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and at least following search space sets on PCell/PSCell can only be configured such that UE does not monitor them in same [slot/symbol] of PCell/PSCell and sSCel
· Components 3, 8, 9, and 10 can be kept FFS for now. After agreements are made for them during this meeting, these components can be updated.

· We propose to delete component 11.

· Support of SCell dormancy should be indicated by FG18-4/18-4a if no special handling is required for sSCell dormancy (if specific handling is required, then another dedicated UE feature for this would be necessary). 

· We propose to delete “FFS:” from components 12. This is a basic component that all Type A UEs supporting CCS from SCell to PCell/PSCell support.
· We propose to delete “FFS:” from components 13. This is a basic component that all Type A UEs supporting CCS from SCell to PCell/PSCell support.

· We propose to update component 15 and delete “FFS:” as follows:

· FFS: Precoder granularity of REG-bundle CORESET size when CCS from sSCell to PCell/PSCell is configured

· We propose to delete “FFS: candidate values of s1 and s2 (note s1=1 and s2=0 is already agreed) is found” in note column.

· (s1, s2) other than (1, 0) requires UE to support the other values of per-SCS BD/CCE limits. Hence, (s1, s2) other than (1, 0) should not belong to FG34-1 and should be part of a new FG (if supported).

· On note column, the difference between “Candidate value set 1” and “Candidate value set for component 6”. We think “Candidate value set 1” is more appropriate and “Candidate value set for component 6” can be deleted.
· With this, component 6 is redundant and should also be deleted.

· Related to the note column “Candidate value set 1”, we should discuss whether to support non-15kHz SCS for PCell/PSCell in FG34-1.
· We think the feature is for the scenario where PCell/PSCell is a DSS carrier and hence non-15kHz SCS for PCell/PSCell should not be supported. 

	Apple
	In general, we are supportive of the FL proposal. One comment

We need to determine whether we need to restrict the SCS for PCell/PSCell and we prefer to restrict PCell/PSCell SCS to be 15kHz
· Component 1 suggests PCell/PSCell can have 15/30/60kHz SCS

· Component 4 suggests that PCell/PSCell can have only 15kHz

	vivo
	1.Regarding Component4, N={1, 2, 4} for {15kHz, 30kHz, 60kHz} SCS for sSCell implies that only 15kHz for Pcell is supported, however, Candidate value set 1 allows to use 15/30/60kHz as Pcell SCS, thus the component can be refined as below (in green):
1) FFS: #unicast DCI limits for PCell/PSCell scheduling

· Processing one unicast DCI scheduling DL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)

· Processing one unicast DCI scheduling UL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)

· N={1, 2, 4} for {15kHz, 30kHz, 60kHz} SCS for sSCell N is based on pair of (PCell/PSCell SCS, sSCell SCS): N=1 for(15,15), (30,30), (60,60) and N=2 for (15,30), (30,60) and N=4 for (15, 60)

2.Components 3, 8, 9, 10,11,12 can remain FFS for now until a solid agreement is reached.
3.For Candidate value set 1, (15, 60) can be further considered for N=4. ‘Candidate value set1’ and ‘Candidate value set for component 6’ provide duplicated information, we prefer to keep ‘Candidate value set 1’ and remove ‘Candidate value set for component 6’
Candidate value set 1: One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, {15, 60}, {30,30}, {30,60},{60,60})
Candidate value set for component 6: {Scheduling CC of higher SCS and scheduled CC of lower SCS, same SCS for scheduling CC and scheduled CC, both}

	Samsung
	FG34-1: Remove ‘and aligned CA’ 
· 2): Should keep ‘FFS’. We are still discussing what the Type-A UE is in DSS session. 

· 4): “N={1, 2, 4} for {15kHz, 30kHz, 60kHz} SCS for sSCell” comes from the assumption of PCell SCS = 15kHz. According to the candidate value set 1 in NOTE column, it is not accurate. Add ‘FFS’ for now.

· 5): Remove entire text. Overbooking is not part of UE capability. 

· 7): Remove “(if supported)”
· 10), 11), 12), 13), 15): Remove entire text. No need to define the combination of legacy UE capability and DSS one.
· NOTE column: We need to first agree whether non-15kHz SCS for P(S)Cell is supported or not.

FG 34-1a: No need separate FG. If RAN1 ends up with supporting unaligned CA, it is good enough for a UE to indicate Rel-16 FG 18-7 (CA with non-aligned frame boundaries) together with DSS UE capability.

	MTK
	In RAN1 #106b-e, the following conclusion is drawn:

     [image: image50.png]Conclusion

A UE configured for cross-carrier scheduling from $Cell to P(S)Cell can also be configured with unaligned
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Therefore, it is not quite clear to us what does ‘and aligned CA’ mean. Does it mean whether UE supports non-zero ca-SlotOffset for sSCell? If so, this should be clearly specified.

For the supported N value and SCS combination, RAN1 has not touched related discussion on this, so we think at most they can only be kept in bracket.

	ZTE
	First of all, we don’t think we need to separate 34-1 into aligned frame boundary and unaligned frame boundaries. The existing UE feature “18-7 CA with non-aligned frame boundaries” can be used to indicate the support of aligned/unaligned frame boundary already. Also, the prerequisite of FG18-7 is also FG6-5, which is aligned with FG34-1 under discussion here.

Secondly, regarding the detailed components and candidate value set, it seems the following contents “•
Processing one unicast DCI scheduling DL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)

•Processing one unicast DCI scheduling UL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)” are based on self-scheduling. However, the following contents “Candidate value set 1: One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, {30,30}, {30,60},{60,60})” are based on cross-carrier scheduling. We propose to have an consistent solution for them, i.e.,

Alt.1: Keep the following contents “•Processing one unicast DCI scheduling DL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)

•Processing one unicast DCI scheduling UL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)”, and then remove the following contents “Candidate value set 1: One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, {30,30}, {30,60},{60,60})”;

Alt.2: Update the contents as following “•Processing one unicast DCI scheduling DL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive or per sSCell slot(s)

•Processing one unicast DCI scheduling UL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive or per sSCell slot(s)” and then we can keep the following contents “Candidate value set 1: One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, {30,30}, {30,60},{60,60})”

Thirdly, somehow it seems “Candidate value set for component 6” is sufficient, we don’t need to further have separate SCS combinations. Thus, maybe the following part can be removed directly “”“Candidate value set 1: One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, {30,30}, {30,60},{60,60})”.


	Nokia, NSB
	Based on the inputs above it is clear that there is too much uncertainty in this topic to advance further in the FG definition. It is better to wait for further progress in the WI.

	Ericsson1
	· FG name

· ‘aligned CA’ should be removed from component name. Non-zero CA slot-offset for a cell other than P(S)Cel and sSCell is allowed and it can be part of 34-1. 

· Components

· Component 4 should be made FFS. For TDD P(S)Cell, 1DL + 2UL per P(S)Cell slot should be supported and this is missing. We have also proposed in our contribution higher values for # DL + UL DCIs, and those are also not captured. 
· component 5 should be deleted (similar view as Samsung)

· component 7 should be deleted. Covered implicitly by component 1. If not deleted, can proponent/moderator please explain the intention/background for capturing this?

· component 10,11 should be deleted (similar view as Samsung)
· Notes column

· x) “Candidate value set 1: One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, {30,30}, {30,60},{60,60})  ”  and y) “Candidate value set for component 6: {Scheduling CC of higher SCS and scheduled CC of lower SCS, same SCS for scheduling CC and scheduled CC, both}” seem to be overlapping. Both can be made FFS until aligned text can be formulated.

	Intel
	On FG 34-1

· For item 4), we are fine to allow PCell/PSCell with SCS 15/30/60kHz, therefore, the set of values can be {15,15}, {15,30}, {30,30}, {30,60},{60,60})

· Fine to keep item 10), 11) as FFS. Such items or separate FGs are necessary since the existing FGs on SCell (de)ativation/dormancy may not universally apply to both sSCell and other SCells. 

FG 34-1a and 34-2a may be merged to single FG which takes prerequisite 34-1 or 34-2 


3.2 Issue 2: FG 34-2
After review of contributions submitted to RAN1 #107-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in red including the new FG 34-2a
	34. NR_DSS
	34-2
	Cross-carrier scheduling from SCell to PCell/PSCell and aligned CA (Type B)
	[Support of Cross-carrier scheduling (CCS) from sSCell to PCell/PSCell  (Type B)]
1) Cross-carrier scheduling from sSCell to PCell/PSCell with CIF

2) sSCell USS set(s) (for CCS from sSCell to PCell/PSCell) and search space sets on PCell/PSCell can be configured so that the UE monitors them in overlapping [slot/symbol] of PCell/PSCell and sSCell

3) Configuration of scaling factor[s] α [and α_cce] for BD and CCE limit handling and PDCCH overbooking handling on P(S)Cell FFS: BD limit handling between [Option A/C] or [Option C] and any configuration of associated parameters and UE reporting of any associated parameters
4) FFS: #unicast DCI limits for PCell/PSCell scheduling

5) FFS: PDCCH overbooking on sSCell USS set(s) is not allowed

6) FFS: Same numerology or different numerologies between sSCell and P(S)Cell or sSCell SCS is larger than P(S)Cell SCS
7) FFS: USS set(s) for DCI format 0_1,1_1,0_2,1_2 (if supported) configured on sSCell for CCS from sSCell to PCell/PSCell

8) FFS: Support of sSCell deactivation/activation when sSCell cross carrier scheduling to PCell/PSCell is configured

9) FFS: Support of sSCell dormancy when sSCell cross carrier scheduling to PCell/PSCell is configured

10) FFS: PDCCH monitoring occasion(s) is within the first 3 OFDM symbols of a PCell/PSCell slot

11) FFS: Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling)

12) FFS: frame boundary alignment between PCell/PSCell and sSCell

13) FFS: Precoder granularity of CORESET size when CCS from sSCell to PCell/PSCell is configured

14) FFS: Whether the PCell/PSCell SCS other than 15kHz can be allowed

Note: The SCell configured with Cross-carrier scheduling to PCell/PSCell is referred to as ‘sSCell’
	FFS
	Yes
	
	
	FFS Per BC
	No
	FFS Applicable to FR1 only
	
	FFS: UE should be able to indicate following two as part of this per-BC capability Candidate value set 1: One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, {30,30}, {30,60},{60,60})  (1) subcarrier spacing for sSCell and/or subcarrier spacing for Pcell, (2) Candidate value set 2: frequency band pair(s) for {PCell/PSCell, sSCell}
FFS: candidate values of s1 and s2 (note s1=1 and s2=0 is already agreed)
Candidate value set for component 6: {Scheduling CC of higher SCS and scheduled CC of lower SCS, same SCS for scheduling CC and scheduled CC, both}

Note: The CCS from sSCell to PCell is applicable to FR1 only but there can be other SCells in FR2 configured for the UE.
	Optional with capability signalling

	 34. NR_DSS
	34-2a
	Cross-carrier scheduling from SCell to PCell/PSCell and unaligned CA (Type B)
	
	34-2
	Yes 
	
	
	Per BC
	No
	Applicable to FR1 only
	
	
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Qualcomm
	On FG34-2:

· We propose to update component 4 to be the same as component 4 of FG34-1 and delete “FFS:” as follows. There is no difference for FG34-1 (Type A) and FG34-2 (Type B) with respect to # of DCIs.

· FFS: #unicast DCI limits for PCell/PSCell scheduling

· Processing one unicast DCI scheduling DL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)

· Processing one unicast DCI scheduling UL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)

· N={1, 2, 4} for {15kHz, 30kHz, 60kHz} SCS for sSCell

· Component 8 can be kept FFS for now. After agreements are made for them during this meeting, these components can be updated.

· We propose to delete component 9.

· Support of SCell dormancy should be indicated by FG18-4/18-4a if no special handling is required for sSCell dormancy (if specific handling is required, then another dedicated UE feature for this would be necessary). 

· We propose to delete “FFS:” from components 10. This is a basic component that all Type B UEs supporting CCS from SCell to PCell/PSCell support.

· We propose to update component 11 and delete “FFS:” as follows. This is a basic component that all UEs supporting CCS from SCell to PCell/PSCell support.

· FFS: Numbers of CORESET configurations and search space sets on sSCell (for PCell/PSCell cross-carrier scheduling) per BWP are 1 and 3, respectively
· We propose to update component 13 and delete “FFS:” as follows:

· FFS: Precoder granularity of REG-bundle CORESET size when CCS from sSCell to PCell/PSCell is configured

· We propose to delete “FFS: candidate values of s1 and s2 (note s1=1 and s2=0 is already agreed) is found” in note column.

· (s1, s2) other than (1, 0) requires UE to support the other values of per-SCS BD/CCE limits. Hence, (s1, s2) other than (1, 0) should not belong to FG34-1 and should be part of a new FG (if supported).

· On note column, the difference between “Candidate value set 1” and “Candidate value set for component 6”. We think “Candidate value set 1” is more appropriate and “Candidate value set for component 6” can be deleted.

· With this, component 6 is redundant and should also be deleted.

· Related to the note column “Candidate value set 1”, we should discuss whether to support non-15kHz SCS for PCell/PSCell in FG34-1.

· We think the feature is for the scenario where PCell/PSCell is a DSS carrier and hence non-15kHz SCS for PCell/PSCell should not be supported. 


	Apple
	In general, we are supportive of the FL proposal. One comment similar as FG34-1
· We need to determine whether we need to restrict the SCS for PCell/PSCell and we prefer to restrict PCell/PSCell SCS to be 15kHz

	vivo
	1.Regarding the updates to component4 from Qualcomm, we have similar comments as to TypeA UE
1) FFS: #unicast DCI limits for PCell/PSCell scheduling

· Processing one unicast DCI scheduling DL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)

· Processing one unicast DCI scheduling UL on PCell/PSCell per PCell/PSCell slot and its aligned N consecutive sSCell slot(s)

· N={1, 2, 4} for {15kHz, 30kHz, 60kHz} SCS for sSCell N is based on pair of (PCell/PSCell SCS, sSCell SCS): N=1 for(15,15), (30,30), (60,60) and N=2 for (15,30), (30,60) and N=4 for (15, 60)

2.Components 8, 9, 10 can remain FFS for now until a solid agreement is reached.
3.For Candidate value set 1, (15, 60) can be further considered for N=4. ‘Candidate value set1’ and ‘Candidate value set for component 6’ provide duplicated information, we prefer to keep ‘Candidate value set 1’ and remove ‘Candidate value set for component 6’
Candidate value set 1: One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, {15, 60}, {30,30}, {30,60},{60,60})
Candidate value set for component 6: {Scheduling CC of higher SCS and scheduled CC of lower SCS, same SCS for scheduling CC and scheduled CC, both}

	Samsung
	All above comments for FG34-1/34-1a are similarly applicable to FG34-2/34-2a.

FG34-2: Remove ‘and aligned CA’ 
· 2): The overlapping granularity should be ‘per P(S)Cell slot’. Suggest to replace ‘[slot/symbol]’ with ‘slot’
· 5): Remove entire text. Overbooking is not part of UE capability. 

· 7): Remove “(if supported)”
· 8), 9), 10), 11), 13): Remove entire text. No need to define the combination of legacy UE capability and DSS one.
· NOTE column: We need to first agree whether non-15kHz SCS for P(S)Cell is supported or not.
· NOTE column: Fine to keep ‘FFS: candidate values of s1 and s2 (note s1=1 and s2=0 is already agreed)’ – this is part of RAN1 agreement
FG 34-2a: No need separate FG. If RAN1 ends up with supporting unaligned CA, it is good enough for a UE to indicate Rel-16 FG 18-7 (CA with non-aligned frame boundaries) together with DSS UE capability.

	MTK
	In RAN1 #106b-e, the following conclusion is drawn:
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Therefore, it is not quite clear to us what does ‘and aligned CA’ mean. Does it mean whether UE supports non-zero ca-SlotOffset for sSCell? If so, this should be clearly specified.

For the component 2: “UE monitors them in overlapping [slot/symbol]” is not acceptable since this has not been discussed in RAN1 sessions and to our understanding majority of companies think a slot-based granularity is more proper. We suggest to replace ‘[slot/symbol]’ with ‘slot’ if this is acceptable to the group.

	ZTE
	Similar comments.

First of all, we don’t think we need to separate 34-1 into aligned frame boundary and unaligned frame boundaries. The existing UE feature “18-7 CA with non-aligned frame boundaries” can be used to indicate the support of aligned/unaligned frame boundary already. Also, the prerequisite of FG18-7 is also FG6-5, which is aligned with FG34-1 under discussion here.

Secondly, somehow it seems “Candidate value set for component 6” is sufficient, we don’t need to further have separate SCS combinations. Thus, maybe the following part can be removed directly “”“Candidate value set 1: One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, {30,30}, {30,60},{60,60})”.

	Nokia, NSB
	Based on the inputs above it is clear that there is too much uncertainty in this topic to advance further in the FG definition. It is better to wait for further progress in the WI.

	Ericsson1
	· FG name

· ‘aligned CA’ should be removed from component name. Non-zero CA slot-offset for a cell other than P(S)Cel and sSCell is allowed and it can be part of 34-2. 

· Components

· component 5 should be deleted (similar view as Samsung)

· component 7 should be deleted. Covered implicitly by component 1. If not deleted, can proponent/moderator please explain the intention/background  for capturing this?

· component 8,9 should be deleted (similar view as Samsung)

· Notes column

· x) “Candidate value set 1: One or more of supported SCS combinations ({P(S)Cell SCS in kHz, sSCell SCS in kHz}) from following set are indicated by the UE: {15,15}, {15,30}, {30,30}, {30,60},{60,60})  ”  and y) “Candidate value set for component 6: {Scheduling CC of higher SCS and scheduled CC of lower SCS, same SCS for scheduling CC and scheduled CC, both}” seem to be overlapping. Both can be made FFS until aligned text can be formulated.

	Intel
	On FG 34-2

· The item 4) can be updated as FG 34-1

· Fine to keep item 10), 11) as FFS. Such items or separate FGs are necessary since the existing FGs on SCell (de)ativation/dormancy may not universally apply to both sSCell and other SCells. 

FG 34-1a and 34-2a may be merged to single FG which takes prerequisite 34-1 or 34-2 


3.3 Issue 3: FG 35-1
After review of contributions submitted to RAN1 #107-e in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Adopt the following changes highlighted in red 
	35. LTE_NR_DC_enh2
	35-1
	[TRS\Temporary] RS [based/for] SCell activation
	[SCell activation with the assistance of temporary RS/TRS]
1) [TRS/Temporary RS] is aperiodic and triggered by MAC CE

2) FFS: Temporary RS is based on aperiodic TRS and FFS other signals
3) FFS: Temporary RS is triggered only configured within the BWP indicated by firstActiveDownlinkBWP-Id for the sSCell

4) FFS: A SSB of the to-be-activated Scell can be indicated as a QCL source for the temporary RS in case of known Scell

5) FFS: Maximum number of temporary RS resource sets that can be configured to UE per CC {1 … 16}

6) FFS: Maximum number of temporary RS resource sets that can be configured to UE across CCs {1 … 256}

7) FFS: Maximum number of triggering states for temporary RS based Scell activation by a MAC-CE {1 … 64}

8) FFS: Maximum number of temporary RS resource sets that can be associated with a triggering state {1 … 16}

[Note: following are reported via the legacy feature, FG2-33 

· Maximum number of configured NZP-CSI-RS resources per CC

· Maximum total number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs

· Maximum number simultaneous NZP-CSI-RS resources per CC

· Maximum total number of CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs]


	6-5
	Yes
	N/A
	
	[Per UE/Per BC/Per band]
	[No/Yes]
	[No/Yes]
	
	The NZP-CSI-RS configured as temporary RS for fast SCell activation are not considered when counting the maximum NZP-CSI-RS configurations of FG2-33.
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Qualcomm
	· Components 4 – 8 requires WI discussion. We would need to leave them FFS until we make progress.
· Regarding new text in note column “The NZP-CSI-RS configured as temporary RS for fast SCell activation are not considered when counting the maximum NZP-CSI-RS configurations of FG2-33”, we propose to delete it.

· We disagree with this new text; we believe the NZP-CSI-RS resources/resource sets as temporary RS for fast SCell activation are considered when counting the maximum NZP-CSI-RS configurations of FG2-33. 

· Otherwise, we have to replicate components 1 – 6 of FG2-33 in this FG35-1 to indicate maximum numbers of NZP-CSI-RS resources/resource sets per CC/UE specifically for temporary RS for SCell activation. Proponents can clarify their understanding on how to deal with this point.
· Regarding FR1/FR2 and TDD/FDD differentiations, we believe these are necessary. In addition, we notice that licensed/unlicensed bands differentiation is also necessary. 

· Instead of saying YES to “FR1/FR2 differentiation” and “TDD/FDD differentiation”, we suggest to have one component “Support of temporary RS based SCell activation on one or more from {FR1 FDD, FR1 TDD, FR1 unlicensed, FR2}”
· With this component, the FG type can be per-BC.

	vivo
	This FG should be per band or per BC. it would be complicated for implementation if this feature is per UE.

	ZTE
	Regarding the granularity of this FG, our preference is to set it as a per-UE capability considering most of its functionalities are baseband processing. We can also live with per-band considering that Rel-15 legacy TRS UE feature is per-band.

	Nokia, NSB
	We believe the new text in note column referenced by Qualcomm is actually essential to successful operation of this feature. Otherwise there is a significant risk we are hitting the budget on number of CSI-RS ports that can be configured, and that makes it impractical to operate this feature. One alternative is indeed to define explicitly the values for the additional CSI-RS configurations implied by this FG. Regarding reporting granularity, we believe this should be a rather simple indication, depending only on the carrier type. Similar definitions have been done in Rel-16 already.

	Ericsson1
	· Notes column

· “The NZP-CSI-RS configured as temporary RS for fast SCell activation are not considered when counting the maximum NZP-CSI-RS configurations of FG2-33” should be FFS until further discussion.. 


4 Conclusion

After further discussion on the RAN1 email reflector the following was agreed as part of this email discussion:
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