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1	Introduction
[bookmark: _Hlk139554548]In RAN#102 (RP-234065), it was agreed to start a Rel-19 WI on enhancements of network energy savings for NR, with the objective to study on-demand SIB1 for idle/inactive UEs as highlighted below:
	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. [bookmark: _Hlk153983379]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
· [bookmark: _Hlk158930096]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 
Specify the corresponding core requirements, for the above features [RAN4].






[bookmark: _Hlk164775120]In this paper, we address the second objective highlighted in the WID above. For the reference, we list the agreements made in RAN WG2 Meeting #125bis [Ref]:

Agreements on on-demand SIB1:
1. [bookmark: _Hlk164935461]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.
1. RAN2 assume that RACH procedure is reused for UE to request on-demand SIB1.
1. [bookmark: _Hlk164844323]UL WUS configuration includes at least RACH configuration.
1. A UE needs to know a UL WUS configuration to request SIB1 of which cell.
1. 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.


Agreements on on-demand SIB1:
1. The UE first should acquire valid SIB1 (e.g. via SIB1 request) for camping to NES cell (if the UE knows the cell doesn’t broadcast SIB1 and supports on-demand SIB1).

The list of RAN1 agreements is available in Appendix A.
2	Scenarios for on-demand SIB1 
During RAN WG2 Meeting #125bis [Ref], RAN2 agreed to focus on “Scenario 1a: Cell A SIB assisted intra-cell WUS” according to which on-demand SSB for NES cell is supported through following steps:
1. The UL WUS configuration for NES Cell is provided to the UE in SIB1 of Cell A, 
2. UE transmits UL WUS to the NES Cell to request on-demand SIB1, and 
3. NES Cell transmits on-demand SIB1 in response to the UL WUS from the UE. 

While RAN2 agreed to further work on Scenario 1a, the other scenarios have not been excluded. In our opinion, Scenario 1a allows for simpler solutions than the other scenarios. Firstly, Scenario 1a has a twofold advantage over scenarios according to which Cell A provides on-demand SIB1 on behalf of NES Cell. First, in a typical case where Cell A and NES Cell are on different carriers, Scenario 1a does not require UE to keep changing between frequencies to receive on-demand SIB1 and associated updates nor an excessive signalling between the UE, Cell A and NES Cell, which would be required if Cell A provides on-demand SIB1 on behalf of NES Cell. 
Secondly, the Scenario 1a does not suffer from the configuration constraints compared to the scenarios according to which the NES Cell provides its own UL WUS configuration. In Appendix B, we have listed a set of parameters required for a MSG1-based WUS configuration. Even though some of these parameters may be optionally configured, we think that a typical WUS configuration would be somewhere around 30 octets large. If the NES Cell is to provide its own WUS configuration to the UE via the MIB, the provided configuration would be very limited since according to the current MIB description there is only one spare bit and very few code-points available that can be used to provide the UL WUS configuration. Therefore, our opinion is that RAN2 should continue focusing on Scenario 1a while waiting for input from RAN1 concerning the other scenarios.
[bookmark: _Toc166227050]The parameters needed for a typical WUS configuration (see Appendix B) cannot be easily provided by the NES cell itself because for supporting IDLE/INACTIVE mode UEs MIB should be used.
[bookmark: _Toc166227051]Scenario 1a is considered as a baseline, and the other scenarios can be considered later if well justified and if time allows.

2.1 Case with multiple Cells A and/or multiple NES Cells
In this section we discuss versions of Scenario 1a in which there are multiple Cells A and multiple NES Cells. Figure 2 shows an example of Scenario 1a where the coverage area of two NES Cells overlaps with the coverage are of a single Cell A, i.e., Cell A can assist two NES Cells (NES Cell-1 and NES Cell-2) in on-demand SIB1 provisioning. Figure 3 shows another example of Scenario 1a where the coverage area of one NES Cell overlaps with the coverage areas of two Cells A (Cell A-1 and Cell A-2), i.e., depending on the location of the UE(s), the NES Cell can be assisted in on-demand SIB1 provisioning by Cell A-1, Cell A-2 or both of them. Observe that the combination of scenarios illustrated in Figure 2 and Figure 3, respectively, is also a possible version of Scenario 1a.


Figure 2: Scenario 1a with one Cell A and two NES cells denoted by NES Cell-1 and NES Cell-2, respectively.



Figure 3: Scenario 1a with one NES Cell and two Cells A denoted by Cell A-1 and Cell A-2, respectively. The dashed area illustrates the part of the NES Cell that overlaps with both Cell A-1 and Cell A-2.

Considering that there are different versions of Scenario 1a, as illustrated in Figure 2 and Figure 3, we propose the following.
[bookmark: _Toc166227061]Study on-demand SIB1 provisioning for NES Cell(s) in versions of Scenario 1a with multiple Cells A and/or NES Cells:
a. [bookmark: _Toc166227062]More than one Cell A may provide configuration for the same NES cell.
b. [bookmark: _Toc166227063]The same Cell A may assist more than one NES Cells.

One of the important questions in the case of multiple NES Cells and/or multiple Cells A is how the UE knows how to associate the UL WUS configuration with SIB1, i.e., which UL WUS configuration maps to which SIB1 of which NES cell. One of the straightforward solutions to resolve this issue is to associate the UL WUS configuration with a NES cell through the physical ID of a NES Cell.  
[bookmark: _Toc166227064]Use the PCI and frequency of a NES Cell to associate the UL WUS configuration with a NES Cell, in case of multiple NES Cells covered by one Cell A.
4	UL WUS configuration and UE behaviour
4.1 UL WUS triggering conditions

RAN1 send an LS to RAN2 in R1-2403779 concerning their agreement reached in April:

RAN1 wants to inform RAN2 the following RAN1 agreement made during RAN1 #116-bis about the conditions for triggering UL WUS transmission to request on-demand SIB1 in R19 NES discussions:

Agreement
Conditions for triggering UL WUS transmissions is up to RAN2. Any related work in RAN1 to be triggered by RAN2 LS.
When the UE should trigger the SIB1 request needs to be discussed. Two main scenarios can be explored here. In one scenario, the UE requests on-demand SIB1 first when it has data to transmit. In another scenario, the UE requests on-demand SIB1 upon intending to camp on the NES cell, i.e., before cell (re-)selection to NES cell. Note that the UE primarily needs SIB1 to camp on a cell even before setting up a connection, since the information about whether the UE is allowed to camp on the cell is provided in SIB1.
UE requests on-demand SIB1 first when there is data to transmit:
In this scenario the UE requests on-demand SIB1 with the intention to establish a connection to immediately transmit the data in its buffer. However, it could happen that upon reception of the on-demand SIB1, the UE sees that it is not allowed in the cell for various reasons such as due to access barring, incorrect PLMN, or alike. In this case, the UE must at that point in time start searching for other cells to set up a connection and off-load the available traffic. As a result, there will be a latency in data transmission. Furthermore, new procedures would have to be specified for this scenario with regards to UE action during connection establishment when access restriction is detected.
 
[bookmark: _Toc166227052]If UE waits until connection establishment before requesting SIB1, extra delay is introduced when the UE is not allowed in the cell according to SIB1 contents.
[bookmark: _Toc166227053]If UE waits until connection establishment before requesting SIB1, new procedures need to be specified for restricted access scenario.

UE requests on-demand SIB1 to camp on the NES cell:
If the UE requests on-demand SIB1 to camp on the NES cell when there is not (yet) any data to transmit, then potential issues with the UE not being allowed in the cell can be resolved in a timely manner and the additional delay for acquiring SIB1 described in previous scenario is avoided. Camping on a NES cell might not be ideal for the purpose of NW energy savings since certain transmissions (e.g., paging) may be triggered from the cell when the UE is camping on the cell in idle/inactive mode. However, in low/medium load conditions it is expected that these transmissions will not increase the energy consumption substantially. Furthermore, as explained further below, we think that the cell reselection rate to the NES cells can be controlled via the cell reselection priority framework and as such excessive reselection can be avoided if necessary.
 
In the interest to keep the specification impact of the feature manageable, we propose that the existing well-established cell (re-)selection mechanisms should be used for NES cells and the trigger point for transmitting on-demand SIB1 request.

[bookmark: _Toc166227065]UE should trigger SIB1 request before attempting cell (re-)selection to a cell. FFS other cases.
4.2 UL WUS configuration


Concerning the contents of the UL WUS configuration, RAN2 agreed that the existing MSG1 based on-demand procedure is reused for the on-demand SIB1 acquisition procedure and that the UL WUS configuration includes at least RACH configuration. There are, however, a few questions that are left for FFS. 
The first question is whether MSG3 is also utilized for the on-demand SIB1 acquisition procedure. Regarding this question, we observe the following. Since SIB1 is part of the minimum system information, it is reasonable to reserve a single specific preamble and PRACH resources for its request, rather than relying on a random preamble and contention resolution at a later stage of the RA process. Even in the case that several UEs request on-demand SIB1 simultaneously, there is no preamble collision since all the requests are intended for the same functionality, and the same response message will be delivered to all the requesting UEs. In legacy on-demand SI, the four-step-based RA procedure can be useful when it is desirable to avoid preamble reservation, but for on-demand SIB1 as stated above we would only need one single preamble. Note that in legacy on-demand SI, the four-step-based RA procedure makes sense because partly the UE already knows how to contact the NW (RACH configuration is included in the SIB1 which is always present), and partly because there may be  multiple SIs that can be requested on-demand and therefore more information needs to be conveyed to the NW about which of the SIs the UE is interested in. For on-demand SIB1 on the other hand, we are talking about a single SIB, and the UE regardless of two-/four-step procedure needs to be configured for how to initiate the first message (RACH configuration). This means that introducing a four-step-based RA procedure for on-demand SIB1 would partly require configuration of a reserved preamble and RACH configuration for sending the first message and further communication for asking for the SIB1 in successive messages.
[bookmark: _Toc166227054]In legacy on-demand SI four-step RA procedure the UE already knows from RACH configuration in SIB1 how to initiate access to the NW. For on-demand SIB1, UE needs to know the dedicated/reserved preamble and how to transmit that preamble, i.e., using which time/frequency resources, irrespective of two-/four-step RA procedure.
[bookmark: _Toc166227055]Legacy on-demand SI four-step RA procedure is beneficial because there may be multiple SIs that can be requested on-demand and instead of reserving multiple preambles, more information can be conveyed to the NW about which of the SIs the UE is interested in MSG3.
[bookmark: _Toc166227056]For on-demand SIB1, a single preamble is enough for requesting SIB1.
[bookmark: _Toc166227057][bookmark: _Toc163222066]Furthermore, the two-step-based RA procedure has lower latency than the four-step-based RA procedure. Hence, we see no reason to introduce the four-step-based RA procedure for on-demand SIB1. Compared to the two-step-based RA procedure, the four-step-based RA procedure where MSG3 is used for the on-demand SIB1 acquisition procedure leads to increased latency.
[bookmark: _Toc166227066]MSG3 is not used for the on-demand SIB1 acquisition procedure.
The second question concerns the UE behaviour upon transmitting MSG1 that carries the request for on-demand SIB1. According to the current TS 38.331 [Ref], the following is specified: 
“SIB1 includes information regarding the availability and scheduling (e.g. mapping of SIBs to SI message, periodicity, SI-window size) of other SIBs with an indication whether one or more SIBs are only provided on-demand and, in that case, the configuration needed by the UE to perform the SI request…. Each SI message is associated with an SI-window and the SI-windows of different SI messages do not overlap. That is, within one SI-window only the corresponding SI message is transmitted.”
“NOTE: After RACH failure for SI request it is up to UE implementation when to retry the SI request.”
Our understanding of the above specifications is that the existing mechanisms cannot be directly used for defining the UE behaviour upon transmitting MSG1 that carries the request for on-demand SIB1 for the following reasons. First, different from other SIB(s), SIB1 is not configured within an SI window that specifies the period during which the UE monitors the requested SIB1. Second, different from other SIB(s), SIB1 carries the essential information, and thus leaving the UE behaviour up to UE implementation should be avoided. 
[bookmark: _Toc166227058]The existing mechanisms cannot be directly used for defining the UE behaviour upon transmitting MSG1 that carries the request for on-demand SIB1.
Our understanding is that the RAN2 agreement to reuse MSG1 for the on-demand acquisition procedure implies that upon receiving MSG1, the NW sends the MSG2 (i.e., RAR) to the UE as a response to the UE’s on-demand SIB1 request contained in MSG1. Therefore, similarly as the UE can use MSG1 to request on-demand SIB1, the NW can use MSG2 as a feedback message to instruct the UE how to behave upon the reception of MSG2. For example, MSG2 can indicate the information when the UE can expect on-demand SIB1 transmissions (e.g., an offset value to on-demand SIB1 transmission and/or a time window during which the UE can expect on-demand SIB1 transmission can be introduced for this purpose), the information concerning the UE behaviour if the UE does not receive on-demand SIB1 when expected (e.g., whether the UE should attempt to repeat the request for on-demand SIB1 and if yes for how long the UE should wait before repeating this request relative to the time when on-demand SIB1 transmission was expected and not received), and  whether on-demand SIB1 is transmitted in all directions or only in some SSBs. The MSG2 can contain the explicit parameter values or a pointer to the values preconfigured in the UL WUS configuration. 
[bookmark: _Toc166227067]MSG2 (i.e., RAR) is used for indicating the UE behaviour concerning when to expect on-demand SIB1 transmissions, in which directions the transmission of on-demand SIB1 can be expected, and how to proceed if on-demand SIB1 is not received when expected.
5	Idle/inactive mode mobility 
It is important to note that certain deployment scenarios, such as when there are no legacy cells that are overlapping the NES Cells, would create coverage holes for legacy UEs. We think this aspect should be considered when down selecting the scenarios and studying procedures and signalling method(s) to support on-demand SIB1 for UEs in idle/inactive modes.
[bookmark: _Toc159218217][bookmark: _Toc163161910][bookmark: _Toc166227068]When studying procedures and signalling methods, only deployment scenarios where coverage holes can be avoided for legacy UEs, are considered.
During RAN WG2 Meeting #125bis [Ref], RAN2 agreed to consider “Cell A SIB assisted intra-cell WUS scenario (Scenario 1a)” in which “WUS and SIB1 is sent to/from NES cell”. The agreed scenario and the corresponding solution are illustrated in Figure 1. [image: ]
[bookmark: _Ref162359362]Figure 1: Illustration of WUS configuration, SIB1 request and SIB1 transmission in Scenario 1a with Cell A and on-demand-SIB1 NES Cell; gNB1 represents the assisting Cell A and gNB2 represents the on-demand-SIB1 NES Cell.



5.1	Camping, cell reselection and cell barring aspects
In this section we discuss the aspects such as camping of Rel-19 NES UEs on a NES Cell, the UE behaviour in the context of cell reselection and barring of legacy UEs.
We start with addressing the question of whether a Rel-19 NES UE should be allowed to camp on a NES Cell. The following RAN1 agreements from the RAN1#116 meeting seem to imply that a Rel-19 NES UE may camp on on-demand-SIB1 NES Cell:

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.

We agree with the above implication made by RAN1, and we consider that the simplest solution that minimizes the problem of coverage holes is to follow the legacy procedures, and hence to allow a Release-19 NES UE to camp on a NES Cell. However, we think that there is a need for barring of non-NES capable UEs in a cell with on-demand SIB1. Consider the following example.
· Assume that a NES Cell is not currently transmitting SIB1. Observe that while the NES Cell does not transmit SIB1, there are no problems for legacy UEs i.e., the legacy UEs will treat the NES cell as barred since SIB1 is not provided. 
· Assume now that at some moment a Rel-19 UE enters the NES Cell and requests on-demand SIB1. As a response to the on-demand SIB1 request from a Rel-19 UE, the NES Cell starts to transmit on-demand SIB1. 
· Next, assume that a legacy UE enters the NES Cell and detects the on-demand SIB1 transmitted by the NES Cell. In this case, the legacy UE will assume that the NES Cell is available and camp on the cell.
· Finally, at some moment, the NES Cell will stop transmitting the on-demand SIB1, and this will negatively affect the legacy UE as when legacy UE sees it does not find SIB1 anymore, it needs to start reselection which may take time.
Based on the example described above, we think that barring of legacy UEs on a NES Cell is needed, and we propose the following.
  
[bookmark: _Toc158921032][bookmark: _Toc159246729][bookmark: _Toc163161913][bookmark: _Toc166227069]Only Rel-19 supporting the on-demand SIB1 feature UE may camp on a NES Cell implementing the on-demand SIB1 feature. Therefore, NES Cell is barred for legacy UEs and UEs not supporting the on-demand SIB1 feature.

[bookmark: _Toc166227059]Non-NES capable UEs can be barred through the legacy barring flags.

[bookmark: _Toc166227070]Introduce a new barring flag that enables barring of Rel-19 UEs not supporting the on-demand SIB1 feature separately from Rel-19 UEs supporting the on-demand SIB1 feature.

Finally, we continue with addressing the cell reselection aspect in the case of a NES Cell. It is important to observe that the existing cell reselection mechanisms that define the UE behaviour do not consider a cell that transmits only on-demand SIB1. Therefore, this aspect needs to be discussed in the case of a NES Cell.
[bookmark: _Toc166227060]The existing cell reselection mechanisms that define the UE behaviour do not consider a cell that transmits only on-demand SIB1.
In certain scenarios it could be beneficial to prioritize or deprioritize the reselection of a NES Cell. For example, if a NES Cell experiences an excessive number of wakeups without or with very few UEs accessing the NES cell it could be beneficial to deprioritize the reselection of the NES Cell. Otherwise, if for example, the NW have had intended the use of NES Cell, but configuration is done such a way that only a few UEs are connected or paged for transmission in the DL, it could be beneficial to prioritize the reselection of the NES Cell. Therefore, in order to provide the NW with a desired flexibility in terms of cell reselection, one of the possible approaches is to define new NES specific cell reselection priority parameters. These new NES-specific cell reselection priority parameters can be provided, for example, by Cell A. 

[bookmark: _Toc166227071]New NES-specific reselection priority parameters are defined for the purpose of prioritizing/deprioritizing a NES Cell.

7	Conclusion
In this contribution we discuss the second objective highlighted in the WID. Based on the discussion in the previous sections we made the following observations:

Observation 1	The parameters needed for a typical WUS configuration (see Appendix B) cannot be easily provided by the NES cell itself because for supporting IDLE/INACTIVE mode UEs MIB should be used.
Observation 2	Scenario 1a is considered as a baseline, and the other scenarios can be considered later if well justified and if time allows.
Observation 3	If UE waits until connection establishment before requesting SIB1, extra delay is introduced when the UE is not allowed in the cell according to SIB1 contents.
Observation 4	If UE waits until connection establishment before requesting SIB1, new procedures need to be specified for restricted access scenario.
Observation 5	In legacy on-demand SI four-step RA procedure the UE already knows from RACH configuration in SIB1 how to initiate access to the NW. For on-demand SIB1, UE needs to know the dedicated/reserved preamble and how to transmit that preamble, i.e., using which time/frequency resources, irrespective of two-/four-step RA procedure.
Observation 6	Legacy on-demand SI four-step RA procedure is beneficial because there may be multiple SIs that can be requested on-demand and instead of reserving multiple preambles, more information can be conveyed to the NW about which of the SIs the UE is interested in MSG3.
Observation 7	For on-demand SIB1, a single preamble is enough for requesting SIB1.
Observation 8	Furthermore, the two-step-based RA procedure has lower latency than the four-step-based RA procedure. Hence, we see no reason to introduce the four-step-based RA procedure for on-demand SIB1. Compared to the two-step-based RA procedure, the four-step-based RA procedure where MSG3 is used for the on-demand SIB1 acquisition procedure leads to increased latency.
Observation 9	The existing mechanisms cannot be directly used for defining the UE behaviour upon transmitting MSG1 that carries the request for on-demand SIB1.
Observation 10	Non-NES capable UEs can be barred through the legacy barring flags.
Observation 11	The existing cell reselection mechanisms that define the UE behaviour do not consider a cell that transmits only on-demand SIB1.

Based on the discussion in the previous section, we propose the following:

Proposal 1	Study on-demand SIB1 provisioning for NES Cell(s) in versions of Scenario 1a with multiple Cells A and/or NES Cells:
a.	More than one Cell A may provide configuration for the same NES cell.
b.	The same Cell A may assist more than one NES Cells.
Proposal 2	Use the PCI and frequency of a NES Cell to associate the UL WUS configuration with a NES Cell, in case of multiple NES Cells covered by one Cell A.
Proposal 3	UE should trigger SIB1 request before attempting cell (re-)selection to a cell. FFS other cases.
Proposal 4	MSG3 is not used for the on-demand SIB1 acquisition procedure.
Proposal 5	MSG2 (i.e., RAR) is used for indicating the UE behaviour concerning when to expect on-demand SIB1 transmissions, in which directions the transmission of on-demand SIB1 can be expected, and how to proceed if on-demand SIB1 is not received when expected.
Proposal 6	When studying procedures and signalling methods, only deployment scenarios where coverage holes can be avoided for legacy UEs, are considered.
Proposal 7	Only Rel-19 supporting the on-demand SIB1 feature UE may camp on a NES Cell implementing the on-demand SIB1 feature. Therefore, NES Cell is barred for legacy UEs and UEs not supporting the on-demand SIB1 feature.
Proposal 8	Introduce a new barring flag that enables barring of Rel-19 UEs not supporting the on-demand SIB1 feature separately from Rel-19 UEs supporting the on-demand SIB1 feature.
Proposal 9	New NES-specific reselection priority parameters are defined for the purpose of prioritizing/deprioritizing a NES Cell.
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[bookmark: _In-sequence_SDU_delivery]
Appendix A
[bookmark: _Toc164440669]RAN1#116 Agreements
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
· Option B: UE obtains the UL WUS configuration from Cell A 
Other options are not precluded

Agreement
For further study of achievable NES gain with on-demand SIB1 for idle/inactive mode UE, 
· [bookmark: OLE_LINK185][bookmark: OLE_LINK188]Assume the following for network energy evaluation of non-NES cell in FR1:
· Empty/low/medium cell load as defined in 38.864
· [bookmark: OLE_LINK189]Cat 1/Cat 2 BS as defined in 38.864
· 30kHz SCS, DDDSU TDD pattern
· Case A: 20ms SSB period with 20ms SIB1 period; 
· Case C: 20ms SSB period with 160ms SIB1 period;
· Case D: 20ms SSB period with 40ms SIB1 period;
[bookmark: OLE_LINK186]Note: Other SSB/SIB1 periodicity assumptions are not precluded (up to companies to report)
· 4 or 8 SSBs in a SSB burst with SSB pattern case C
· 20ms or 160ms PRACH monitoring period
· Assume the following for network energy evaluation of NES cell in FR1:
· Empty/low/medium cell load as defined in 38.864
· Cat 1/Cat 2 BS as defined in 38.864
· 30kHz SCS, DDDSU TDD pattern
· Case 1: 20ms SSB period with no SIB1 transmitted; 
Note: Other SSB/SIB1 assumptions are not precluded (up to companies to report)
· 4 or 8 SSBs in a SSB burst with SSB pattern case C
· 20ms/160ms UL WUS monitoring period
· Note: SSB/CORESET0 multiplexing pattern 1 is used

[bookmark: OLE_LINK190]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.

Agreement
[bookmark: OLE_LINK163]For the further study on UL WUS configuration among the following options:
· Option 1: Pre-defined UL WUS configuration
· Option 2: UL WUS configuration that applies to multiple NES cell 
· Option 3: UL WUS configuration that applies to a single NES cell

RAN1#116bis Agreements
[bookmark: OLE_LINK271]Agreement
For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 focuses its studies on the following cases:
· Case 1: Option 1+A+X 
· Case 2: Option 1+B+X
· Case 3: Option 2+B+Y
Where the options 1/2/A/B/X/Y are defined below:
· On target cell of UL WUS transmission:
· [bookmark: OLE_LINK191]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
· [bookmark: OLE_LINK192]Option A: UE obtains the UL WUS configuration from NES Cell
· [bookmark: OLE_LINK283][bookmark: OLE_LINK277]Option B: UE obtains the UL WUS configuration from Cell A 
· On receiving of SIB1 
· Option X: UE receives on-demand SIB1 from NES Cell 
· Option Y: UE receives on-demand SIB1 from Cell A

Agreement
RAN1 to further study the following UE operation scenarios in the UL WUS design:
· Scenario 1: UE requests SIB1 to camp on NES cell
· Scenario 2: UE request SIB1 to perform random access procedure to make RRC connection to NES cell

Agreement
RAN1 to further study UE identification of NES cell with on-demand SIB1 based on one, both, or combination of the following options:
· Option 1: By WUS configuration
· Option 2: By PBCH payload of NES cell 

[bookmark: OLE_LINK34]Agreement
[bookmark: OLE_LINK28][bookmark: OLE_LINK24]Companies to report at least the following key settings used in the evaluation/simulation of achievable NES gain with on-demand SIB1 in idle/inactive mode
· Setting A: SIB1 period (20ms/40ms/160ms)
· Setting B1: Cell load (Empty/low/medium)
· Setting B2: Traffic model
· Setting C: SIB1 PDSCH time domain resource index in 38.214 Table 5.1.2.1.1-2
· Setting D: CORESET0/SSB multiplexing pattern including controlResourceSetZero (index) in 38.213 Table 13-6, and searchSpaceZero (index) in 38.213 Table 13-11
· Setting E: PRACH configurations (including PRACH configuration index in 38.211 Table 6.3.3.2-3) for WUS and initial/random access
· Setting F: Cat1/Cat2 BS
· Setting G: Number of SSB beams
· Setting H: NES gain/loss on Cell A
· Setting I: On-demand SIB1 transmission rate (how often UE requests on-demand SIB1)

Agreement
For further study of the NES gain/loss evaluation assumption on Cell A with on-demand SIB1 on NES cell for idle/inactive mode UE,
· Assume the following for network energy evaluation of Cell A in FR1:
· Company to report among empty/low/medium cell load as defined in 38.864
· Same Cat BS as the Non-NES cell
· 30kHz SCS, DDDSU TDD pattern
·  Same SSB period as the Non-NES cell and company to report SIB1 period
· Same number of SSBs in a SSB burst as the Non-NES cell with SSB pattern case C
· 20ms PRACH configuration periodicity for WUS and/or initial access RACH and company to report RACH configuration index in 38.211 Table 6.3.3.2-3
· Same SSB/CORESET0 multiplexing pattern and same SIB1 PDSCH time domain resource allocation as the Non-NES cell
· Same traffic model as the Non-NES cell
· Companies to report the assumption of WUS configuration provision or UL WUS monitoring or on-demand SIB1 transmission on Cell A if Case 2 (Option 1+B+X) or Case 3 (Option 2+B+Y) is considered

Agreement
For UL WUS design for SIB1 request, at least dedicated PRACH resource is the assumption for further study in RAN1
· FFS: Details on time, frequency, and/or PRACH preamble resources for UL WUS
· FFS: whether RACH resource for SIB1 request could be used for an initial access procedure and/or an on-demand SI procedure

Agreement
[bookmark: _Hlk164952142]Conditions for triggering UL WUS transmission is up to RAN2. Any related work in RAN1 to be triggered by RAN2 LS. Send an LS to RAN2. Final LS in R1-2403779.
Appendix B
Configuration parameters for on-demand SIB1 WUS configuration
	Purpose
	Parameters

	To which cell does the config applies
	NES-CellId
	PhysCellId 

	
	
	ARFCN-ValueNR 

	WUS transmission
	SIB1-RequestConfig 
 
	ss-PBCH-BlockPower

	
	
	rach-OccasionsSIB1
	Prach-ConfigurationIndex

	
	
	
	msg1-FDM

	
	
	
	msg1-FrequencyStart

	
	
	
	zeroCorrelationZoneConfig

	
	
	
	preambleReceivedTargetPower

	
	
	
	preambleTransMax

	
	
	
	powerRampingStep

	
	
	
	ra-ResponseWindow

	
	
	
	ssb-perRACH-Occasion

	
	
	sib1-RequestPeriod


	
	
	sib1-RequestResource
	ra-PreambleStartIndex

	
	
	
	ra-AssociationPeriodIndex

	
	
	
	ra-ssb-OccasionMaskIndex

	
	
	rsrp-ThresholdSSB

	
	
	prach-RootSequenceIndex

	
	
	msg1-SubcarrierSpacing

	
	
	restrictedSetConfig

	
	
	tdd-UL-DL-ConfigurationCommon

	
	frequencyInfoUL
	frequencyBandList

	
	
	absoluteFrequencyPointA

	
	
	offsetToCarrier

	
	
	p-Max

	
	
	frequencyShift7p5khz

	SIB1 reception
	pdcch-ConfigSIB1
	ssb-SubcarrierOffset

	
	
	controlResourceSetZero

	
	
	searchSpaceZero

	RAR Reception
	pdcch-ConfigOD-SIB1-RAR
	controlResourceSet

	
	
	monitoringSlotPeriodicityAndOffset

	
	
	duration

	
	
	monitoringSymbolsWithinSlot

	
	
	aggregationLevels
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