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1. [bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This is to discuss Objective-1 of R19 NES.
1. Specify procedures and signaling method(s) to support on-demand SSB SCell operation for UEs in connected mode configured with CA, for both intra-/inter-band CA. [RAN1/2/3/4]
· Specify triggering method(s) (select from UE uplink wake-up-signal using an existing signal/channel, cell on/off indication via backhaul, Scell activation/deactivation signaling)
· Note1: On-demand SSB transmission can be used by UE for at least SCell time/frequency synchronization, L1/L3 measurements and SCell activation, and is supported for FR1 and FR2 in non-shared spectrum.

2. Discussion
Based on the latest R1 conclusion
Agreement
For the identified scenarios and cases (as per RAN1#116 agreement), on-demand SSB can be triggered by gNB at least for the following scenarios/cases:
· Scenario #2 and Case #1
· Scenario #2 and Case #2
· Scenario #2A and Case #1
· Scenario #2A and Case #2
· FFS: Scenario #3A and Case #1
· FFS: Scenario #3A and Case #2
· FFS: Scenario #3B and Case #1
· FFS: Scenario #3B and Case #2
I.e., R1 has concluded to support OD (On-Demand) SSB before and upon SCell activation but leave the OD-SSB after SCell activation (completion) to be FFS. RAN2 can leave the decision to R1 for this issue.
Proposal 1 [bookmark: _Toc165901970]For on-demand SSB SCell operation, R2 waits for R1 decision for scenario-3A/B (for case-1/2).
Another issue is CD-SSB vs NCD-SSB. 
Agreement
· For a cell supporting on-demand SSB SCell operation,
· Note: It is up to gNB implementation whether always-on SSB (if transmitted) on the cell is cell-defining SSB or not.
· For on-demand SSB on the cell, downselect between the following alternatives
· Alt-1: It is up to gNB implementation whether on-demand SSB is cell-defining SSB or not.
· Alt-2: On-demand SSB is limited to non-cell-defining SSB.
· FFS: Further limitations to on-demand SSB 
Considering objective-1 is limited to SCell case, if extended to CD-SSB, it may lead to issues for either RRC_IDLE/RRC_INACTIVE or PCell case, i.e., out of WID scope. So, before R1 extend the scenario further, it is safer for R2 to focus on NCD-SSB.
Proposal 2 [bookmark: _Toc165901971]For on-demand SSB SCell operation, R2 focus on NCD-SSB before further R1 conclusion.

For the solution, R1 reached the following conclusion.
Agreement
For a cell supporting on-demand SSB SCell operation, further study the following options.
· Option 1: Separate signaling between legacy/existing signaling (e.g., RRC, MAC CE) providing SCell activation/deactivation and signaling providing On-demand SSB transmission indication.
· [bookmark: _Hlk165031774]Option 2: A single signaling in which both SCell activation/deactivation and On-demand SSB transmission indication are provided.
· FFS: Details of the signaling
· Other options are not precluded.
· FFS: Details on On-demand SSB transmission indication
The solution is related to the applicable scenario. 
Firstly, for Scenario-2A, i.e., OD-SSB indication upon SCell activation/deactivation, there seems no need to design an additional MAC-CE but can reuse the legacy SCell A/D MAC-CE. And in order for UE to know that the OD-SSB would be triggered together with SCell A/D, RRC configuration can be used to indicate that in advance. And how RRC configuration indicate that depends on the further down-selection between the following option-1/1A/2/3/4.
Agreement
The following agreement from RAN1#116 is modified (in red)
· For SSB burst(s) indicated by on-demand SSB SCell operation, study at least the following options.
· Option 1: UE expects that on-demand SSB burst(s) is periodically transmitted from time instance A.
· Option 1A: UE expects that on-demand SSB burst(s) is periodically transmitted from time instance A until gNB turns OFF the on demand SSB
· Option 2: UE expects that on-demand SSB burst(s) is transmitted from time instance A to time instance B and not transmitted after time instance B.
· Option 3: UE expects that on-demand SSB burst(s) is transmitted N times after time instance A and not transmitted after N on-demand SSB bursts are transmitted.
· Option 4: UE expects that on-demand SSB burst(s) is transmitted with a periodicity from time instance A to time instance B and with the other periodicity after time instance B.
· FFS: The combination of above options
· FFS: How to define time instance A/B and the value of N per option
· FFS: Each option is applicable to which Cases or Scenarios (as per the previous agreement)
Proposal 3 [bookmark: _Toc165190319][bookmark: _Toc165190320][bookmark: _Toc165190321][bookmark: _Toc165190322][bookmark: _Toc165190323][bookmark: _Toc165190324][bookmark: _Toc165190325][bookmark: _Toc165190326][bookmark: _Toc165190327][bookmark: _Toc165190328][bookmark: _Toc165190329][bookmark: _Toc165190330][bookmark: _Toc165190331][bookmark: _Toc165190332][bookmark: _Toc165190333][bookmark: _Toc165190334][bookmark: _Toc165901972]For on-demand SSB SCell operation of scenario-2A, rely on legacy SCell Activation/Deactivation MAC-CE as indication of both SCell activation/deactivation and on-demand SSB transmission. Further details of on-demand SSB transmission is carried via RRC configuration.
Secondly, for Scenario-2, there seems too many details to further explore, and thus R1 conclusion is needed before that.
Proposal 4 [bookmark: _Toc165901973]For on-demand SSB SCell operation of scenario-2, R2 waits for R1 for signaling design.

The other issue is about UL/DL triggering. 
For non-collocated scenario, there would be different levels/types of backhaul connection, e.g., 
Table 1 Categorization of Backhaul Latency
	Backhaul Technology
	Latency (One way)
	Throughput

	Fiber Access 1
	10-30ms 
	10M-10Gbps

	Fiber Access 2
	5-10ms
	100-1000Mbps

	Fiber Access 3
	2-5ms
	50M-10Gbps

	Fiber Access 4 (NOTE 1)
	less than 2.5 us (NOTE2)
	Up to 10Gbps

	DSL Access
	15-60ms
	10-100 Mbps

	Cable 
	25-35ms
	10-100 Mbps

	Wireless Backhaul
	5-35ms 
	10Mbps – 100Mbps typical, maybe up to Gbps range


Apparently, the latency due to non-ideal backhaul would alleviate the gain from on-demand SSB, i.e., it would slow down the overall procedure of SCell activation, and also would waste SSB transmission (the SSBs from SCell being aware of it, till UE being notified by PCell).
On the contrary, a UL-based triggering would be helpful to adapt with this kind of backhaul.
Proposal 5 [bookmark: _Toc165901974]For on-demand SSB SCell operation, R2 confirm to include the support of UL based triggering. 

Conclusion

Proposal 1	For on-demand SSB SCell operation, R2 waits for R1 decision for scenario-3A/B (for case-1/2).
Proposal 2	For on-demand SSB SCell operation, R2 focus on NCD-SSB before further R1 conclusion.
Proposal 3	For on-demand SSB SCell operation of scenario-2A, rely on legacy SCell Activation/Deactivation MAC-CE as indication of both SCell activation/deactivation and on-demand SSB transmission. Further details of on-demand SSB transmission is carried via RRC configuration.
Proposal 4	For on-demand SSB SCell operation of scenario-2, R2 waits for R1 for signaling design.
Proposal 5	For on-demand SSB SCell operation, R2 confirm to include the support of UL based triggering.
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