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[bookmark: _Toc415085486][bookmark: _Toc503902285]1	Introduction
In last RAN1 meeting, with respect to the Rel-19 work item Enhancements of Network Energy Savings for NR, some agreements were achieved and different options for further discussion. This contribution aims to make analysis on these open issues and provide our proposals for RAN1 decision.
2	Discussion
[bookmark: _Toc53783607]Scenarios and cases for on-demand SSB SCell operation
According to the agreement in last meeting[1], the following options were provided by the feature leader,
	[bookmark: OLE_LINK13][bookmark: OLE_LINK22][bookmark: OLE_LINK8][bookmark: OLE_LINK31]Agreement
[bookmark: OLE_LINK23][bookmark: OLE_LINK11]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
· For Case #1, once on-demand SSB is triggered, its transmission is in a periodic manner.
· Note: This does not imply periodic on-demand SSB is transmitted indefinitely after triggered.
· Notes:
· Scenario #2A refers to
· [bookmark: OLE_LINK15][bookmark: OLE_LINK6]“When UE receives SCell activation command (e.g., as defined in TS 38.321)”
· Scenario #3A refers to
· “After UE receives SCell activation command (e.g., as defined in TS 38.321) until SCell activation is completed”
· Scenario #3B refers to
· “When SCell activation is completed and SCell is activated” or
· “After SCell activation is completed and SCell is activated”
· For discussion purpose under AI 9.5.1, always-on SSB is SSB supported in Rel-18 specifications.
· Timing for on-demand SSB transmission (e.g. when the triggered SSB starts and ends) will be separately discussed.



[bookmark: OLE_LINK2][bookmark: OLE_LINK3]In our understanding, the scenario #2 and #2A have already contained the scenario #3A and #3B, which could be deem as the sub-set of former.  As thus, if scenario #2A are agreed, i.e. on-demand SSB is triggered when UE receives SCell activation command, the scenario #3A and #3B could be supported in nature, and thus in consequent discussion scenario #3A and #3B might not be specified particularly.
[bookmark: OLE_LINK1][bookmark: OLE_LINK16]Observation:  the scenario #3A and #3B are covered by scenario #2A.
[bookmark: OLE_LINK4][bookmark: OLE_LINK105][bookmark: OLE_LINK58]Proposal 1: if scenario #2A is supported, the scenario #3A and #3B could be supported in nature, thus not to be specified particularly.
Transmission of on-demand SSB burst
Consider one or both of the following options for the transmission of on-demand SSB burst.
	Agreement
The following agreement from RAN1#116 is modified (in red)
· For SSB burst(s) triggeredindicated 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)



[bookmark: OLE_LINK106][bookmark: OLE_LINK18]From our viewpoint, the Option 1 and 1A could be supported as default, since the gNB could turn off the on-demand SSB of SCell when it thinks the turn-off is proper based on the cell load condition.
Regarding the Option 2 and Option 3, these two alternatives are almost equivalent except the different configurations format. In our understanding, these two Options should be supported because they provide more flexible mechanisms for the gNB to transmit the on-demand SSB for the purposes of energy saving. And for the signalling detail of the configurations could be left to RAN2.
Regarding the Option 4, its intention is same as that of Option 2 and 3, which is to provide flexibility for the transmission of on-demand SSB. However, the design of configuration signalling is more complicated than Option 2 and 3, meanwhile no more benefits are obtained. As thus, Option 2 and Option 3 are preferred and adequate, while Option 4 is not preferred.
[bookmark: OLE_LINK5]Proposal 2: for on-demand SSB burst transmission, the Option 1 and 1A could be supported as default.
Proposal 3: for on-demand SSB burst transmission, the Option 2 and 3 could better be supported, while Option 4 is not preferred.
Signaling for trigger on-demand SSB burst transmission
	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.
· 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.



[bookmark: OLE_LINK14]Regarding the signaling of on-demand SSB Scell operation, the design of configuration signaling is highly dependent on the which scenarios should be supported. For example, if only Scenario 2A is supported, i.e. on-demand SSB can be triggered by gNB when UE receives SCell activation command (e.g., as defined in TS 38.321), Option 2 can be applicable to trigger the on-demand SSB transmission at the time when the UE receives the SCell activation command. 
On the contrary, if both Scenario 2 and 2A need to be supported, the gNB should be able to trigger the on-demand SSB transmission before the UE receives the SCell activation command, as such the Option 1 would be selected.
[bookmark: OLE_LINK19][bookmark: OLE_LINK34]Proposal 4: for the trigger signaling of on-demand SSB burst transmission, the Option 1 should be selected considering both Scenario #2 and #2A to be supported.
Trigger method of on-demand SSB transmission
[bookmark: OLE_LINK33]Regarding the triggering of on-demand SSB transmission, in our opinion, triggered by UE also should be supported. For gNB-triggered, some companies think gNB has information on UE’s DL/UL traffic and controls the on-demand SSB based on the traffic. If only this case can trigger on-demand SSB, gNB-triggered is enough. However, other cases also can trigger on-demand SSB, such as the change of UE velocity, or the gNB triggers the transmission of on-demand SSB but UE doesn’t receive it. 
[bookmark: OLE_LINK21]And for the UE-triggered alternative, UE report can also be taken as referrence to decide whether to enable/disable on-demand SSB by the gNB, which is beneficial for the synchronization performance. 
[bookmark: OLE_LINK20]Proposal 5: UE-triggered method of on-demand SSB transmission should also be supported.

3	Conclusions
In this contribution, we discussed the open issues in the last RAN1 meeting and after further evaluation the proposals are provided below,
Observation:  the scenario #3A and #3B are covered by scenario #2A.
Proposal 1: if scenario #2A is supported, the scenario #3A and #3B could be supported in nature, thus not to be specified particularly.
Proposal 2: for on-demand SSB burst transmission, the Option 1 and 1A could be supported as default.
Proposal 3: for on-demand SSB burst transmission, the Option 2 and 3 could better be supported, while Option 4 is not preferred.
Proposal 4: for the trigger signaling of on-demand SSB burst transmission, the Option 1 should be selected considering both Scenario #2 and #2A to be supported.
Proposal 5: UE-triggered method of on-demand SSB transmission should also be supported.
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