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1. Introduction
A work item on Enhancements of network energy savings has been approved [1]. RAN1#116 discussed the WID and made the following agreements [2].
	Agreement
For discussion purpose, the following assumption will be used in RAN1
· Cell A: A cell that is periodically transmitting at least its own SIB1
· NES Cell: A cell that may transmit SIB1 transmission in response to UL WUS from a UE
For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 studies the following options.
On target cell of UL WUS transmission:
· Option 1: UE transmits UL WUS to NES Cell
· Option 2: UE transmits UL WUS to Cell A
On configuration provision for UL WUS transmission
· Option A: UE obtains the UL WUS configuration from NES Cell
· [bookmark: _Hlk162865054]Option B: UE obtains the UL WUS configuration from Cell A 
[bookmark: OLE_LINK190]Other options are not precluded
Agreement
· For study of UL WUS design, consider at least PRACH as a starting point
· FFS: Whether there is dedicated PRACH resource for SIB1 request 
· Other option(s) not precluded
Agreement
For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 to discuss triggering conditions for sending UL-WUS.
Agreement
· For the study of on-demand SIB1 for idle/inactive mode UE, RAN1 to further study whether feedback from gNB in response to the SIB1 request is supported including associated details.


At RAN1#116, it was mainly discussed on application scenarios for on-demand SIB1 and the definition of NES cells. However, some issues remain as FFS. In this paper, we provide our view about these issues.
2. Discussion
2.1. UL WUS transmission/configuration provision
UL WUS transmission
In RAN1#116, it was agreed to consider two options for the target cell of UL WUS transmission: Option 1, transmitting UL WUS to NES Cell, and Option 2, transmitting UL WUS to Cell A. Table 1 summarizes the characteristics of each option based on the previous discussion.
Option 1 is applicable to both single-cell and multi-cell scenarios, allowing for lower latency until triggering SIB1 transmission by omitting signaling between Cell A and NES Cell. Additionally, it is possible to reduce the load on Cell A for UL WUS reception and cell signaling by transmitting UL WUS to NES Cell directly. Therefore, Option 1 may be beneficial in situations where Cell A is heavily loaded. However, it is necessary to specify the UL WUS transmission procedure without receiving SIB1 from NES Cell, which may have an impact on the specification.
On the other hand, Option 2 may minimize the specification impact of the UL WUS transmission procedure by reusing the on-demand SI mechanism. Additionally, Option 2 can turn off UL WUS monitoring of NES Cell, resulting in a slightly higher NES gain compared to Option 1. However, Option 2 is not applicable to single-cell scenarios and may increase the latency of SIB1 transmission. In addition, the load on Cell A may be higher due to cell signaling that occurs each time Cell A receives on-demand SIB1 request.
Observation 1: In situations where Cell A is heavily loaded, Option 1 may achieve low-latency on-demand SIB1 transmission than Option 2.
Table 1. Characteristics of each option for UL WUS transmission
	
	Applicable Scenario
	Latency/NES Gain
	Specification Impact
	Load on Cell A

	Option 1
Transmitting UL WUS to NES Cell
	Single-cell and multi-cell scenarios
	- Low latency
- Low NES gain
	Need to specify UL WUS procedure without SIB1 reception
	- Low load
- Omit cell signaling

	Option 2
Transmitting UL WUS to Cell A
	Only single-cell scenario 
	- High NES gain slightly
	Reuse on-demand SI procedure
	- High load
- Require cell signaling



UL WUS configuration provision
In RAN1#116, it was agreed to consider two options for UL WUS configuration acquisition: Option 1, acquiring UL WUS from NES Cell, and Option 2, acquiring UL WUS from Cell A.
Similar to the discussion of UL WUS transmission, Option 1 is applicable to both single-cell and multi-cell scenarios because UE obtains UL WUS configuration from NES Cell directly. However, in Option 1, it is necessary to specify the procedure of obtaining UL WUS configuration without SIB1 reception. In the current specification, it would be difficult to send additional information by using only SSB. Therefore, it would be necessary pre-configuring or fixing the UL WUS configuration. However, it may have an impact on the specification. On the other hand, in Option 2, the UE obtains UL WUS configuration from Cell A when the UE camps on Cell A. it allows the UE to obtain the UL WUS configuration flexibly and reducing the specification impact.
Observation 2: Option 2 allows UE to obtain UL WUS configurations flexibly and with less impact on specifications.
Based on the above discussion, the following is proposed for the on-demand SIB1 UL WUS transmission/configuration.
Proposal 1:	For the further study of on-demand SIB1 for idle/inactive mode UE, consider the following as a baseline:
· UE transmits UL WUS to NES Cell (Option 1)
· UE obtains the UL WUS configuration from Cell A (Option 2)
2.2. UL WUS design
In the previous meeting, it was agreed to consider PRACH as a starting point for UL WUS design. However, whether there are dedicated PRACH resources for SIB1 requests is still FFS. We can consider the need for dedicated PRACH resource in conjunction with the target cell of UL WUS transmitting.
· Case 1: Transmitting UL WUS to NES cell
In this case, the UE can use the PRACH resources of NES Cell for on-demand SIB1 requests. Considering that on-demand SIB1 requests is triggered on NES Cell in situations with relatively low traffic load, it may be possible to achieve low-latency on-demand SIB1 transmission without dedicated PRACH resources for on-demand SIB1 requests.
· Case 2: Transmitting UL WUS to Cell A
In this case, the on-demand SI procedure in Cell A may be reused. Thus, the UE uses the PRACH resources of Cell A for on-demand SIB1 requests. Considering that on-demand SIB1 requests is triggered on Cell A in situations with relatively high traffic load, Using the dedicated PRACH resources may reduce latency of on-demand SIB1 transmission. However, Cell A needs to allocate the dedicated PRACH resource for on-demand SIB1 in addition to Other SI.
In both Cases 1 and 2, it is up to the base station to set up the dedicated PRACH resources for on-demand SIB1 requests. Since the dedicated PRACH resources may improve flexibility at the base station, we think it is beneficial to support dedicated PRACH resources for on-demand SIB1 requests.
Observation 3: Dedicated PRACH resources for on-demand SIB1 requests may reduce latency of SIB1 transmission.
Observation 4: It is up to base station to set up dedicated PRACH resource, and the dedicated PRACH resource may improve flexibility at the base station.
Proposal 2: Support dedicated PRACH resources for on-demand SIB1 requests. 
2.3. Triggering conditions for sending UL-WUS
In the previous meeting, it was agreed to consider the triggering conditions for UL WUS transmission. As candidate of triggering conditions, we can consider channel quality of SSB detection, cell reselection criteria, SIB1 transmission status and on-demand SIB1 request transmission status of NES Cell. These conditions can be designed in RAN2. However, the triggering conditions for UL WUS may be related to the identification method of NES Cell that supports UL WUS transmission and on-demand SIB1. These are under discussion in RAN1 and can be discussed again when the details are finalized.
Proposal 3: UL WUS triggering conditions can be discussed again after the details of the related issues (e.g. how to identify NES Cells supporting on-demand SIB1) are finalized.
2.4. Feedback of SIB1 request
In the previous meeting, it was agreed to consider whether to support feedback from gNB responding to SIB1 requests. The current specification already defines on-demand SI procedure. Reusing the on-demand SI procedure for on-demand SIB1 would reduce the specification impact. In this case, Msg2/Msg4 can be regarded as a response of UL WUS in Msg1/Msg3. Another approach is to consider the reception of SIB1 itself as a response to UL WUS. In this case, the UE can start monitoring for SIB1 reception without waiting for Msg2/Msg4. It reduces the latency of SIB1 reception. However, this approach may necessary to specify a new procedure that UE handles SIB1 reception as a response of UL WUS, which may have an impact on the specification.
Proposal 4: Support feedback from gNB in response to SIB1 requests.
· FFS: Whether Msg2/Msg4 or the SIB1 reception itself should be considered as an acknowledgement.
3. Summary and proposal
In summary, the followings were observed and proposed:
Observation 1: In situations where Cell A is heavily loaded, Option 1 may achieve low-latency on-demand SIB1 transmission than Option 2.
Observation 2: Option 2 allows UE to obtain UL WUS configurations flexibly and with less impact on specifications.
Proposal 1:	For the further study of on-demand SIB1 for idle/inactive mode UE, consider the following as a baseline:
· UE transmits UL WUS to NES Cell (Option 1)
· UE obtains the UL WUS configuration from Cell A (Option 2)
Observation 3: Dedicated PRACH resources for on-demand SIB1 requests may reduce latency of SIB1 transmission.
Observation 4: It is up to base station to set up dedicated PRACH resource, and the dedicated PRACH resource may improve flexibility at the base station.
Proposal 2: Support dedicated PRACH resources for on-demand SIB1 requests.
Proposal 3: UL WUS triggering conditions can be discussed again after the details of the related issues (e.g. how to identify NES Cells supporting on-demand SIB1) are finalized.
Proposal 4: Support feedback from gNB in response to SIB1 requests.
· FFS: Whether Msg2/Msg4 or the SIB1 reception itself should be considered as an acknowledgement.
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