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8.13     NR Dynamic spectrum sharing (DSS)  

Please refer to RP-211345 for detailed scope of the WI.
Also include RAN1 impact from RP-201040 (LTE_NR_DC_enh2).

Incoming LS(s) related to this work/study item under agenda item 5: R1-2108708.

[106bis-e-R17-RRC-DSS] Email discussion on Rel-17 RRC parameters for DSS – Ravi (Ericsson)
· 1st check point: October 14
· Final check point: October 19
For the editors:
Below table is endorsed in principle. Please consider them during drafting the specification.
	WI code
	Sub-feature group
	RAN1 specification
	Section
	Parameter name in the spec
	New or existing?
	Description
	Per (UE, cell, TRP, …)

	Specification
	Comment

	NR_DSS
	CCS from Scell to Pcell)
	38.213
	10.1
	CrossCarrierSchedulingConfig
	Existing
	Update the specification of CrossCarrierSchedulingConfig to enable support for SCell to P(S)Cell cross-carrier scheduling. 

When UE is configured with cross-carrier scheduling from a SCell (sSCell) to P(S)Cell, the P(S)Cell will have two scheduling cells a) P(S)Cell itself and b) one SCell (sSCell) that is used for cross-carrier scheduling to P(S)Cell. Also, cross-carrier scheduling from P(S)Cell to any other SCell is not allowed.

	in CrossCarrierSchedulingConfig

	38.331

	Relevant RAN1 Agreements

Agreements:
•Following scheduling combinations are allowed/not allowed when cross-carrier scheduling from an SCell to PCell/PSCell is configured
a.self-scheduling on PCell/PSCell is allowed
b.cross-carrier scheduling from PCell/PSCell to another SCell is not allowed
c.self-scheduling on the ‘SCell used for scheduling PCell/PSCell’ is allowed
d.cross-carrier scheduling from the ‘SCell used for scheduling PCell/PSCell’ to another serving cell is allowed
e.cross-carrier scheduling from another serving cell to the ‘SCell used for scheduling PCell/PSCell’ is not allowed
•FFS: Search space and DCI format handling for the allowed cases above
 
Agreements:
•Configuring 2 or more Scells to schedule the PCell/PSCell is not allowed

Agreement
•When CCS from sSCell to PCell/PSCell is configured
oCIF=0 used for sSCell self-scheduling, and CIF for sSCell to PCell cross-carrier scheduling is explicitly configured using RRC signalling



[106bis-e-R17-RRC-NR-DC] Email discussion on Rel-17 RRC parameters for LTE_NR_DC_enh2 – Frank (Huawei)
· 1st check point: October 14
· Final check point: October 19
8.13.1 Cross-carrier scheduling (from Scell to Pcell)

[106bis-e-NR-DSS-01] Email discussion/approval for CCS – Ravi (Ericsson)
· 1st check point: October 14
· Final check point: October 19
· Proposal 1

· 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 (μ) is less than or equal to sSCell SCS (μ1), and at least when UE is not provided monitoringCapabilityConfig for any cell
· On P(S)Cell (for self-scheduling)
· UE is not required to monitor more than [image: image2.png]a + min(Mppees * Mpnees *)



 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: image4.png]


 or [image: image6.png]


] PDCCH BD candidates per sSCell slot
· UE is additionally not required to monitor more than [image: image8.png](1-a) »min(Mppees ™ Mpnees )



 PDCCH BD candidates per P(S)Cell slot
· [image: image10.png]


  is based on RRC configuration 
· [image: image12.png]a + min(Mppees * Mpnees *)



  is used for P(S)Cell overbooking procedure
· When determining [image: image14.png]


 and [image: image16.png]


 
· 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
· [image: image18.png]


  and [image: image20.png]


 are based on RRC configuration
· FFS: additional constraints on s1 and s2 e.g., 1 ≤ s1+s2 ≤ 2 or s1 + s2 [image: image22.png]
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· S1 = 1, S2 = 0
· Note: [image: image24.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: image26.png]


, s1, s2) for BD and CCE limits.
Discussion Point
· Companies are encouraged to provide their view on the following on how to proceed for Type A UE

· Possible Approach 1

· All UEs (supporting cross-carrier scheduling from SCell to PCell) can simultaneously monitor ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell at least for broadcast DCI formats’

· BD/CCE limits for Type B UEs are applicable for all UEs 

· Separate UE capability/incapability is introduced to indicate support/no support of simultaneous monitoring of ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for unicast DCI formats’

· Possible Approach 2 

· All UEs (supporting cross-carrier scheduling from SCell to PCell) can be configured with Type 0/0A/1/2/CSS sets on P(S)Cell that overlap with sSCell USS sets (for P(S)Cell scheduling)
· Type A UEs drop the USS set(s) on sSCell (for P(S)Cell scheduling) that overlap in same [symbol/slot] as Type 0/0A/1/2/CSS sets on P(S)Cell
· Separate UE capability is introduced for the Type A UEs

· BD/CCE limit for Type A UE is based on one of the following approaches

· Option B (discussed earlier for Type B UEs)

· Option D

· In a slot, if the PDCCH candidates are only configured on P(S)Cell, the BD/CCE limit on this slot is determined based on the P(S)Cell configurations
· In a slot, if the PDCCH candidates are configured only on sSCell, the BD/CCE limit on this slot is determined based on the sSCell configurations
· The limit of Rel-16 UE capability is applied without further restrictions
· Option E
· No per-slot change in [image: image28.png]TorEL SOt epraL otk
Mppccr  /Copecy.



 and [image: image30.png]



· Discuss further the following (this related to “…DCI formats 0_1,1_1,0_2,1_2 (if supported for Type A UE)..” part in RAN1#105e agreement and the WA from RAN1#104-e)
· For Possible Approach 1

· Whether UEs not supporting simultaneous monitoring of ‘Type 0/0A/1/2/CSS sets on P(S)Cell for unicast DCIs’ and ‘USS sets (for P(S)Cell scheduling) on sSCell’ support monitoring of non-fallback USS on P(S)Cell when configured for SCell to P(S)cell scheduling

· For Possible Approach 2

· Whether Type A UEs support monitoring of non-fallback USS on P(S)Cell when configured for SCell to P(S)cell scheduling

· Note

· ‘broadcast DCI formats’ implies DCI format(s) on Type 0/0A/1/2/CSS with CRC not scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI  

· ‘unicast DCI formats’ implies DCI format(s) on Type 0/0A/1/2/CSS with CRC scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI  
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: image32.png]


) is less than or equal to sSCell SCS ([image: image34.png]ul



),[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: image36.png]a + min(Mppees * Mpnees *)



 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: image38.png]


 or [image: image40.png]


] PDCCH BD candidates per sSCell slot
· UE is additionally not required to monitor more than [image: image42.png](1-a) »min(Mppees ™ Mpnees )



 PDCCH BD candidates per P(S)Cell slot
· [image: image44.png]


  is based on RRC configuration 
· [image: image46.png]a + min(Mppees * Mpnees *)



  is used for P(S)Cell overbooking procedure
· When determining [image: image48.png]


 and [image: image50.png]


 
· 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: image52.png]


  and [image: image54.png]


 are based on RRC configuration
· FFS: additional constraints on s1 and s2 e.g., 1 ≤ s1+s2 ≤ 2 or s1 + s2 [image: image56.png]
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· Note: [image: image58.png]i



 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: image60.png]


) for BD and CCE limits.

· When P(S)Cell SCS ([image: image62.png]


) is larger than sSCell SCS ([image: image64.png]ul



), for CCS from sSCell to P(S)Cell and, it is not supported Rel-17 DSS.
Conclusion
· When sSCell to PCell cross-carrier scheduling is configured, DCI format 2_6 (if configured) is monitored only on P(S)Cell
 

Working Assumption
· When CIF for sSCell to PCell cross-carrier scheduling is configured, non-fallback DCI formats on P(S)Cell include same number of CIF bits as the corresponding non-fallback DCI formats on sSCell that are used for sSCell to P(S)Cell scheduling
 

Conclusion
· A UE configured for cross-carrier scheduling from SCell to P(S)Cell can also be configured with unaligned CA (i.e., using  ca-SlotOffset ), and a non-zero value for ca-SlotOffset can be configured at least for SCells other than the sSCell
· FFS: Whether case when sSCell is configured with non-zero ca-SlotOffset is supported and any associated capability signalling
· Note: No additional L1 spec impact related to ca-SlotOffset had been identified
 

Conclusion
· When CCS from sSCell to P(S)Cell is configured for a UE
· monitoringSlotPeriodicityAndOffset, monitoringSymbolsWithinSlot, duration for the PDCCH monitoring candidates monitored on sSCell as determined per Rel16 SS linking approach
R1-2110665
Summary of Email discussion [106bis-e-R17-RRC-DSS]
Moderator (Ericsson)
R1-2110664
Summary#4 of Email discussion [106bis-e-NR-DSS-01]
Moderator (Ericsson)
R1-2110557
Summary#3 of Email discussion [106bis-e-NR-DSS-01]
Moderator (Ericsson)
R1-2110452
Summary of Email discussion [106bis-e-NR-DSS-01]
Moderator (Ericsson)
R1-2108773
Discussion on SCell PDCCH scheduling P(S)Cell PDSCH or PUSCH
Huawei, HiSilicon

R1-2108855
Discussion on Cross-Carrier Scheduling from SCell to PCell
ZTE

R1-2108929
Discussion on cross-carrier scheduling from SCell to Pcell
Spreadtrum Communications

R1-2109005
Discussion on Scell scheduling Pcell
vivo

R1-2109098
Discussion on cross-carrier scheduling from Scell to Pcell
OPPO

R1-2109306
Discussion on cross-carrier scheduling from SCell to Pcell
CMCC

R1-2109390
Discussion on cross-carrier scheduling from SCell to PCell
Xiaomi

R1-2109518
Cross-carrier scheduling from SCell to PCell
Samsung

R1-2109551
On Cross-Carrier Scheduling from sSCell to P(S)Cell
MediaTek Inc.

R1-2109636
On SCell scheduling PCell transmissions
Intel Corporation

R1-2109704
Discussion on cross-carrier scheduling enhancements for NR DSS
NTT DOCOMO, INC.

R1-2109820
Discussion on cross-carrier scheduling from SCell to Pcell
ETRI

R1-2109895
Discussion on cross carrier scheduling from sSCell to PCell
InterDigital, Inc.

R1-2109938
Cross-carrier scheduling (from Scell to Pcell)
Lenovo, Motorola Mobility

R1-2109987
Discussion on cross-carrier scheduling from SCell to Pcell
LG Electronics

R1-2110059
Views on Rel-17 DSS SCell scheduling PCell
Apple

R1-2110141
Enhanced cross-carrier scheduling for DSS
Ericsson

R1-2110213
Cross-carrier scheduling from an SCell to the PCell/PSCell
Qualcomm Incorporated

R1-2110294
On cross-carrier scheduling from SCell to Pcell
Nokia, Nokia Shanghai Bell

R1-2110376
On cross-carrier scheduling from SCell to Pcell (Revision of R1-2110294)
Nokia, Nokia Shanghai Bell 

8.13.2 Support efficient activation/de-activation mechanism for SCells in NR CA

[106bis-e-NR-DSS-02] Email discussion/approval for efficient activation/de-activation mechanism – Frank (Huawei)

· 1st check point: October 14
· Final check point: October 19
Agreement
· Provide the functionality to be fulfilled, as well as the status about the understanding on Alt 1 and Alt 2, which could be provided by examples (including respective possible RRC parameters, if agreed, required by Alt 1 and Alt 2) to facilitate RAN2’ understanding.
· Send LS to ask RAN2 to consider the following alternatives and finalize the MAC-CE or RRC signalling design, including parameters.
· RAN1 only needs to focus on RRC parameters examples, if needed.
· List of RAN1 endorsed RRC parameters for this issue will not be sent to RAN2

Alt 1: Bitmap approach in MAC-CE 

· Every Z-bit block in the bitmap corresponds to a SCell, Z>=0

· A Z-bit block indicates the temporary RS [configuration index], and a value zero indicated by the bit block means no RS resource transmitted.

· The to-be-activated SCell is indicated via the C values in the legacy SCell activation/de-activation MAC CE or in the new MAC-CE

Alt 2: Reuse A-TRS triggering framework

· A trigger state is indicated by the MAC-CE explicitly

· The association between a trigger state and temporary RS for one or multiple SCells is configured by RRC according Rel-16 A-TRS triggering framework

· FFS: The value zero of the MAC-CE indication means no temporary RS is triggered by the MAC-CE for all to-be-activated SCells
Agreement

The detailed signaling structure of the triggering MAC-CE(s) including the down-selection between the following options is left to RAN2 to decide:

·         Opt. 1: One new MAC CE for both SCell activation triggering and corresponding temporary RS triggering
·         Opt. 2: One R15/16 SCell activation MAC CE for SCell activation triggering and one new MAC CE (in the same PDSCH) for corresponding temporary RS triggering
 
Agreement

If two temporary RS bursts are configured, both bursts share the same antenna port index, OFDM symbol location and PRB location of CSI-RS resources in a slot or CSI-RS resources in two consecutive slots.

R1-2110490
Summary#1 of efficient SCell activation/de-activation mechanism of NR CA
Moderator (Huawei)
R1-2108774
Discussion on efficient activation/de-activation mechanism for SCells
Huawei, HiSilicon

R1-2108797
Support efficient activation/de-activation mechanism for Scells
FUTUREWEI

R1-2108856
Discussion on Support Efficient Activation De-activation Mechanism for SCells in NR CA


ZTE

R1-2108930
Discussion on efficient activationde-activation mechanism for SCells in NR CA
Spreadtrum Communications

R1-2109006
Discussion on efficient activation/de-activation mechanism for Scells
vivo

R1-2109099
Discussion on efficient activation/de-activation for Scell
OPPO

R1-2109391
Discussion on efficient activation and de-activation mechanism for SCell in NR CA
Xiaomi

R1-2109519
Remaining Issues on Scell Activation/Deactivation
Samsung

R1-2109637
On efficient activation/de-activation for SCells
Intel Corporation

R1-2109705
Discussion on efficient activation deactivation mechanism for Scells
NTT DOCOMO, INC.

R1-2109896
Discussion on fast SCell activation/deactivation
InterDigital, Inc.

R1-2109988
Discussion on fast and efficient SCell activation in NR CA
LG Electronics

R1-2110060
On efficient SCell Activation/Deactivation
Apple

R1-2110129
Efficient activation/deactivation of SCell
ASUSTeK

R1-2110142
Reduced Latency SCell Activation
Ericsson

R1-2110214
Efficient activation/de-activation mechanism for SCells in NR CA
Qualcomm Incorporated

R1-2110295
On low latency Scell activation
Nokia, Nokia Shanghai Bell

8.13.3 Others

R1-2109007
Discussion on other aspects for DSS
vivo

R1-2109392
Discussion on collision between temporary RS and other signalings
Xiaomi

R1-2109757
Remaining issues on the efficient activation/de-activation mechanism for SCells
Huawei, HiSilicon

R1-2110143
CRS Rate-matching and PDCCH enhancement for DSS
Ericsson

