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1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]A Rel-19 work item on network energy saving enhancements was approved in RAN#102 and revised in RAN#103 [1], whose objectives are listed as follows.
	The objectives of the work item are the following:
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. Study procedures and signaling method(s) to support on-demand SIB1 for UEs in idle/inactive mode, including: [RAN1/2/3]
· Triggering method by uplink wake-up-signal using an existing signal/channel.
· Wake-up-signal configuration provisioning to UE 
· Note: No modification of SSB will be discussed under this objective
· Information exchange between gNBs at least for the configuration of wake-up signal, if necessary.
· Checkpoint for normative work in RAN#105
3. Specify adaptation of common signal/channel transmissions. [RAN1/2/3/4]
· Adaptation of SSB in time domain, e.g. adapting periodicity 
· Adaptation of PRACH in time domain
· Study adaptation of PRACH in spatial domain, e.g. non-uniform PRACH resources per SSB, and specify if found beneficial
· This study is to be done in 2Q’2024 only
· Adaptation of paging occasions including confining the paging occasions in the time domain
· Note: there shall be no paging latency increase
· Note: there shall be no negative impact to legacy UEs, unless significant benefits are shown 
4. Specify the corresponding core requirements, for the above features [RAN4].



In previous RAN2#125bis, some preliminary agreements were made [2], among which those related to on-demand SIB1 are listed as follows.
	Agreement [2]
1. At least RAN2 starts scenario 1a (Cell A SIB assisted intra-cell WUS. And WUS and SIB1 is sent to/from NES cell). Other scenarios are not excluded.
2. RAN2 assume that RACH procedure is reused for UE to request on-demand SIB1.
3. UL WUS configuration includes at least RACH configuration.
4. A UE needs to know a UL WUS configuration to request SIB1 of which cell.
5. Existing Msg 1 based on-demand procedure is reused for on-demand SIB1 acquisition procedure. FFS on Msg 3. FFS if / when the UE monitors the OD-SIB1 upon reception of RAR. FFS: whether introduce specified UE behavior if RACH failure of OD-SIB1 request.



This contribution provides some input regarding cell scenarios for on-demand SIB1 and UL WUS configuration.

1. Discussion
[bookmark: _Toc110962505][bookmark: _Toc110962510][bookmark: _Toc110962524][bookmark: _Toc110962565][bookmark: _Toc110966589][bookmark: _Toc110966849][bookmark: _Toc110967584][bookmark: _Toc110967684]Cell scenarios for on-demand SIB1
In [3,4], Cell A is assumed as a cell that is periodically transmitting at least its own SIB1 and can be normally camped on by UEs in any RRC modes. Therefore, UE obtaining the UL WUS configuration from Cell A, is a straightforward solution for idle/inactive mode UEs, thereby entailing little or no impact on legacy systems.
Observation 1. UE obtaining the UL WUS configuration from Cell A, is a straightforward solution for idle/inactive mode UEs, thereby entailing little or no impact on legacy systems.
After UE obtains the UL WUS configuration from Cell A, the UE can transmit an UL WUS to the NES cell or to Cell A. For the former, it requires the NES cell to monitor for UL WUS, e.g., PRACH, which can be part of random-access procedure, thereby allowing the possibility to offload Cell A; however, efficient reception of UL WUS on the NES cell might be a concern. As for the latter, it requires Cell A to monitor for UL WUS, e.g. PRACH, which needs to be distinguishable from those in random-access procedure, i.e., dedicated PRACH and to notify the NES cell of such UL WUS via extra backhaul signaling. Though some overhead is introduced, the reception of UL WUS on Cell A is more guaranteed.
Observation 2. UL WUS sending to NES cell reduces the workload of Cell A, while WL WUS sending to Cell A guarantees the reception of UL WUS.
It is also observed that if UL WUS is sent on a cell different from the cell where UE receives SIB1, high unpredicted latency will exist between the time UL WUS is sent and the time the UE receive SIB1. If such latency is a critical concern, then UL WUS and SIB1 sent to/from NES cell will seem reasonable for other solutions might require extra backhaul signaling to deliver requested SIB1 from the NES cell to Cell A.
Observation 3. UL WUS and SIB1 sent to/from NES cell might introduce less latency between UL WUS and SIB1 reception on UE.
Proposal 1. RAN2 to prioritize WUS and SIB1 sent to/from NES.
Proposal 2. Thru the assistance of backhaul signaling, WUS sent to Cell A and SIB1 sent from Cell A/NES Cell should also be studied.

UL WUS configuration
In [5], the structure of MIB (aka PBCH payload) is illustrated, where only 1 bit (spare) is reserved. Therefore, it is very challenging to utilize the bit as the identification of an NES cell without any impact on legacy systems.
MIB ::= SEQUENCE {
systemFrameNumber BIT STRING (SIZE (6)), 6bit
subCarrierSpacingCommon ENUMERATED {scs15or60, scs30or120}, 1bit
ssb-SubcarrierOffset INTEGER (0..15), 4bit
dmrs-TypeA-Position ENUMERATED {pos2, pos3}, 1bit
pdcch-ConfigSIB1 INTEGER (0..255), 8bit
cellBarred ENUMERATED {barred, notBarred}, 1bit
intraFreqReselection ENUMERATED {allowed, notAllowed}, 1bit
spare BIT STRING (SIZE (1)), 1bit
}
In [4], it is observed that utilizing cell identification of NES cells in the UL WUS configuration might bring the benefit of effective use of dedicated PRACH resource for SIB1 request.
Observation 4. Identification of NES cell with on-demand SIB1 by WUS configuration introduces less impact on legacy systems than by PBCH payload of NES cell.
Proposal 3. Embedding the identification of NES cell with on-demand SIB1 needs to be further studied.

1. Conclusion
In this contribution, we have the following observations and proposals:
Observation 1. UE obtaining the UL WUS configuration from Cell A, is a straightforward solution for idle/inactive mode UEs, thereby entailing little or no impact on legacy systems.
Observation 2. UL WUS sending to NES cell reduces the workload of Cell A, while WL WUS sending to Cell A guarantees the reception of UL WUS.
Observation 3. UL WUS and SIB1 sent to/from NES cell might introduce less latency between UL WUS and SIB1 reception on UE.
Proposal 1. RAN2 to prioritize WUS and SIB1 sent to/from NES.
Proposal 2. Thru the assistance of backhaul signaling, WUS sent to Cell A and SIB1 sent from Cell A/NES Cell should also be studied.
Observation 4. Identification of NES cell with on-demand SIB1 by WUS configuration introduces less impact on legacy systems than by PBCH payload of NES cell.
Proposal 3. Embedding the identification of NES cell with on-demand SIB1 needs to be further studied.
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