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Introduction
In 3GPP RAN plenary meeting #102, a new WID [1] for Enhancements of network energy savings for NR was approved. The objectives of WI for enhancements of network energy savings in Rel-19 are 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 this contribution, we provide our considerations on normative work of on-demand SIB1 and adaptation of PRACH in spatial domain based on discussions in RAN WGs.
Discussion
On-demand SIB1
To study on-demand SIB1 for UEs in idle/inactive mode, RAN1 performed extensive evaluations and agreed observations of achievable NES gain on NES cell with on-demand SIB1 in idle/inactive mode in RAN1#117 as shown in the appendix 1. From the evaluation results, significant NES gain can be observed for case A and case D, while the NES loss for cell A (legacy cell) is marginal. 
In addition, procedures and signaling support of on-demand SIB1 for UEs in idle/inactive mode were studied in RAN1/2/3. Good progress has been made and the WGs already started to discuss detail specification support in some areas. 
Based on the study in RAN1/2/3, it is proposed to start normative work of procedures and signaling method(s) to support on-demand SIB1 for UEs in idle/inactive mode in Rel-19. 
Proposal 1: Specify on-demand SIB1 for UEs in idle/inactive mode in Rel-19 NES and revise the WID accordingly.
Adaptation of PRACH in spatial domain 
In RAN1#117, the observations of NES gains of adaptation of PRACH in spatial domain were agreed as shown in Appendix 2. According to evaluations provided in RAN1, the NES gain for CAT2 BS power model is really limited in provided simulations, and the simulation results provided by companies are not consistent on NES gains provided by PRACH spatial adaptation for CAT1 BS power model. In addition, spatial domain PRACH adaptation depends on the UE distribution in different SSB beam. In actual deployment, it is unclear how to predict idle/inactive UE distribution, and therefore it is unreasonable to assume that the changes of UE distribution are semi-static. 
Based on the evaluation results, the following proposal for PRACH adaption in spatial domain was discussed.
	Proposal 3.2.2
For PRACH adaptation in spatial domain,
· Option 1 
· Support non-uniform PRACH resources per SSB for Rel19 
· FFS details of mechanism for non-uniform SSB to RO mapping
· Option 2 
· Additional mechanism for adaptation of PRACH in spatial domain is not supported
· It is not precluded to discuss applicability of additional PRACH resources to subset of SSBs as part of time-domain PRACH adaptation mechanisms
· Option 3 
· Non-uniform PRACH resources per SSB is not supported for Rel19



The conclusion in RAN1#117 is that there is no consensus in RAN1 on the support of PRACH adaptation in spatial domain. 
	Conclusion
There is no consensus in RAN1 on the support of PRACH adaptation in spatial domain



Based on the above analysis and RAN1 conclusion, as there is no clear benefit on PRACH adaptation in spatial domain, non-uniform PRACH resources per SSB should not be supported in Rel-19. Regarding above Option 2 which considers the applicability of additional PRACH resources to subset of SSBs as part of time-domain PRACH adaptation mechanisms, in our understanding, it is one of the approaches to specify non-uniform PRACH resources per SSB, so it should not be supported either. It is proposed to conclude in RAN that PRACH adaptation in spatial domain is not specified in Rel-19 including additional PRACH resources to subset of SSBs as part of time-domain PRACH adaptation mechanisms.
Proposal 2: Spatial domain PRACH adaptation, including additional PRACH resources to subset of SSBs as part of time domain PRACH adaptation mechanisms, is not specified in Rel-19 NES.

Conclusion
In this contribution, we provide our considerations on NES in Rel-19.
Proposal 1: Specify on-demand SIB1 for UEs in idle/inactive mode in Rel-19 NES and revise the WID accordingly.
Proposal 2: Spatial domain PRACH adaptation, including additional PRACH resources to subset of SSBs as part of time domain PRACH adaptation mechanisms, is not specified in Rel-19 NES.
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Appendix 1 – On-demand SIB1 evaluation observations

	Agreement
 
For the evaluation of achievable NES gain on NES cell with on-demand SIB1 in idle/inactive mode, the following is observed with 20ms SSB period and 20ms SIB1 period (Case A), FR1, empty load
· For Cat 1 BS, 8 beams, 0% on-demand SIB1 transmission rate, 
· the NES gain is 39.37% - 47.69% from the following 7 sources
· R1-2404463, R1-2405595, R1-2405341, R1-2404859, R1-2404507, R1-2405363, R1-2404625
· One source (R1-2405162) reports 25% NES gain with PRACH configuration index = 152
· One source (R1-2403979) reports the following NES gain with PRACH configuration index = 98
· 24.6% with one beam of SIB1 PDSCH transmitted in each slot
· 17.4% with two beams of SIB1 PDSCH transmitted in each slot
· One source (R1-2404122) reports the following with FDMed SSB and PDSCH of SIB1
· 9.27%~18.94% NES gain with UL WUS configuration transmitted in legacy SIB on Cell A
· 0%~9.66% NES gain with UL WUS configuration transmitted in separated SIB on Cell A. The separated SIB is TDMed with legacy SIB and transmitted in a 20ms period using dedicated resource.
· 0% NES gain with Case 1 (Options 1+A+X) and WUS configuration transmitted in separate SIB on the NES cell
· 13.25% NES gain with Case 1 (Options 1+A+X) and pre-configured for fixed WUS configuration
· NES cell does not transmit the WUS configuration
· For Cat 1 BS, 4 beams, 0% on-demand SIB1 transmission rate, 
· the NES gain is 22.1% - 42.6% from the following 5 sources
· R1-2404408, R1-2405341, R1-2404758, R1-2405363, R1-2404625
· One source (R1-2403979) reports the following NES gain with PRACH configuration index = 98
· 16.8% with one beam of SIB1 PDSCH transmitted in each slot
· 10.9% with two beams of SIB1 PDSCH transmitted in each slot
· For Cat 1 BS, 8 beams, 0% < on-demand SIB1 transmission rate <= 30%, 
· the NES gain is 30.43% - 45.79% from the following 4 sources
· R1-2404463, R1-2404859, R1-2405363, R1-2404625 
· One source (R1-2405162) reports the following NES gain with PRACH configuration index = 152
· 25% NES gain with Case 3 (Options 2+B+Y) assuming the UE can camp on the NES cell and the SIB1 is only transmitted in a single beam corresponding to the UL WUS beam
· 23% with Case 2 (Options 1+B+X)
· For Cat 1 BS, 4 beams, 0% < on-demand SIB1 transmission rate <= 30%, 
· the NES gain is 21.79% - 33.11% from the following 2 sources
· R1-2405363, R1-2404625 
· For Cat 2 BS, 8 beams, 0% on-demand SIB1 transmission rate, 
· the NES gain is 20.5% - 39.34% from the following 8 sources
· R1-2404463, R1-2403942, R1-2405341, R1-2404224, R1-2404859, R1-2404507, R1-2404561, R1-2405595
· One source (R1-2404224) reports 11.9% NES gain with medium cell load on Cell A
· For Cat 2 BS, 4 beams, 0% on-demand SIB1 transmission rate, the NES gain is 19.31 – 19.39% from one source (R1-2405341)
· For Cat 2 BS, 8 beams, 0% < on-demand SIB1 transmission rate <= 30%, 
· the NES gain is 29.19% - 36.87% from the following 3 sources
· R1-2404463, R1-2403942, R1-2404859
· One source (R1-2404561) reports 15.87%~20.18% NES gain with PRACH configuration index = 148
· For Cat 1 BS, 4/8 beams, 4% < on-demand SIB1 transmission rate < 24%, the NES gain is 17.98%~24.48% from one source (R1-2404408).


Agreement
For the evaluation of achievable NES gain on NES cell with on-demand SIB1 in idle/inactive mode, the following is observed with 20ms SSB period and 160ms SIB1 period (Case C), FR1, empty load
· For Cat 1 BS, 8 beams, 0% on-demand SIB1 transmission rate, the NES gain is 2.21 – 10.6% from the following 10 sources
· R1-2405595, R1-2403979, R1-2405341, R1-2404859, R1-2405162, R1-2404122, R1-2404507, R1-2405363, R1-2404625, R1-2404561
· For Cat 1 BS, 4 beams, 0% on-demand SIB1 transmission rate, 
· the NES gain is 1.7% - 6.23% from the following 5 sources
· R1-2403979, R1-2405341, R1-2405363, R1-2404625, R1-2404758
· One source (R1-2404758) reports 28.9% NES gain with Case 3 where no PRACH and paging is activated for the NES cell
· For Cat 1 BS, 8 beams, 0% < on-demand SIB1 transmission rate <= 30%, the NES gain is 1.75% - 8.48% from the following 6 sources
· R1-2405106, R1-2405162, R1-2404859, R1-2405363, R1-2404625, R1-2404561
· For Cat 1 BS, 4 beams, 0% < on-demand SIB1 transmission rate <= 30%, the NES gain is 1.01% - 5.8% from the following 3 sources
· R1-2405106, R1-2405363, R1-2404625
· For Cat 2 BS, 8 beams, 0% on-demand SIB1 transmission rate, the NES gain is 3.24% - 7.76% from the following 5 sources
· R1-2403942, R1-2405341, R1-2404859, R1-2404507, R1-2404561
· For Cat 2 BS, 4 beams, 0% on-demand SIB1 transmission rate, the NES gain is 2.96% from one source (R1-2405341)
· For Cat 2 BS, 8 beams, 0% < on-demand SIB1 transmission rate <= 30%, the NES gain is 2.5% - 7.44% from the following 3 sources
· R1-2404561, R1-2403942, R1-2404859

Agreement
For the evaluation of achievable NES gain on NES cell with on-demand SIB1 in idle/inactive mode, the following is observed with 20ms SSB period and 20ms SIB1 period (Case A), FR1, low load
· For Cat 1 BS, 8 beams, 0% on-demand SIB1 transmission rate, 
· the NES gain is 30.56% - 41.8% from the following 5 sources
· R1-2405595, R1-2405341, R1-2404859, R1-2405363, R1-2404625
· One source (R1-2403979) reports the following NES gain with PRACH configuration index = 98
· 13.9% with one beam of SIB1 PDSCH transmitted in each slot
· 7.9% with two beams of SIB1 PDSCH transmitted in each slot
· For Cat 1 BS, 4 beams, 0% on-demand SIB1 transmission rate, 
· the NES gain is 16% - 36.2% from the following 5 sources
· R1-2405247, R1-2405341, R1-2404033, R1-2405363, R1-2404625
· One source (R1-2404033) reports 10% NES gain with FDMed SSB and PDSCH of SIB1
· One source (R1-2403979) reports the following NES gain with PRACH configuration index = 98
· 5.2% with one beam of SIB1 PDSCH transmitted in each slot
· 1.9% with two beams of SIB1 PDSCH transmitted in each slot
· For Cat 1 BS, 8 beams, 0% < on-demand SIB1 transmission rate <= 30%, 
· the NES gain is 22.44% - 37.64% from the following 3 sources
· R1-2404859, R1-2405363, R1-2404625 
· One source (R1-2404122) reports the following with FDMed SSB and PDSCH of SIB1
· 4.73%~9.64% NES gain with UL WUS configuration transmitted in legacy SIB on Cell A
· 0%~4.8% NES gain with UL WUS configuration transmitted in separated SIB on Cell A. The separated SIB is TDMed with legacy SIB and transmitted in a 20ms period using dedicated resource.
· 0% NES gain with Case 1 (Options 1+A+X) and WUS configuration transmitted in separate SIB on the NES cell
· 7% NES gain with Case 1 (Options 1+A+X) and pre-configured for fixed WUS configuration
· NES cell does not transmit the WUS configuration
· For Cat 1 BS, 4 beams, 0% < on-demand SIB1 transmission rate <= 30%, 
· the NES gain is 13.17% - 36.2% from the following 3 sources
· R1-2404625, R1-2405247, R1-2405363
· For Cat 2 BS, 8 beams, 0% on-demand SIB1 transmission rate, 
· the NES gain is 16.8% - 28.77% from the following 6 sources
· R1-2403942, R1-2405341, R1-2404224, R1-2404859, R1-2404561, R1-2405595
· One source (R1-2404224) reports 10.5% NES gain with medium cell load on Cell A
· For Cat 2 BS, 4 beams, 0% on-demand SIB1 transmission rate, the NES gain is 12.71% – 12.88% from one source (R1-2405341)
· For Cat 2 BS, 8 beams, 0% < on-demand SIB1 transmission rate <= 30%, the NES gain is 14.43% - 27.47% from the following 3 sources
· R1-2404561, R1-2403942, R1-2404859


Agreement
For the evaluation of achievable NES gain on NES cell with on-demand SIB1 in idle/inactive mode, the following is observed with 20ms SSB period and 160ms SIB1 period (Case C), FR1, low load
· For Cat 1 BS, 8 beams, 0% on-demand SIB1 transmission rate, 
· the NES gain is 1.2 – 8.3% from the following 7 sources
· R1-2405595, R1-2403979, R1-2405341, R1-2404859, R1-2405363, R1-2404625, R1-2404561
· For Cat 1 BS, 4 beams, 0% on-demand SIB1 transmission rate, the NES gain is 0.2% - 5.46% from the following 4 sources
· R1-2403979, R1-2405341, R1-2405363, R1-2404625
· For Cat 1 BS, 8 beams, 0% < on-demand SIB1 transmission rate <= 30%, the NES gain is 2.87% - 7.38% from the following 4 sources
· R1-2404859, R1-2405363, R1-2404625, R1-2404561
· For Cat 1 BS, 4 beams, 0% < on-demand SIB1 transmission rate <= 30%, the NES gain is 1.97% - 4.48% from the following 2 sources
· R1-2405363, R1-2404625
· For Cat 2 BS, 8 beams, 0% on-demand SIB1 transmission rate, the NES gain is 3.04% - 5.57% from the following 4 sources
· R1-2403942, R1-2405341, R1-2404859, R1-2404561
· For Cat 2 BS, 4 beams, 0% on-demand SIB1 transmission rate, the NES gain is 1.79% from one source (R1-2405341)
· For Cat 2 BS, 8 beams, 0% < on-demand SIB1 transmission rate <= 30%, the NES gain is 2.12% - 5.26% from the following 3 sources
· R1-2404561, R1-2403942, R1-2404859

Agreement
For the evaluation of achievable NES gain on NES cell with on-demand SIB1 in idle/inactive mode, the following is observed with 20ms SSB period and 20ms SIB1 period (Case A), FR1, medium load
· For Cat 1 BS, 8 beams, 0% on-demand SIB1 transmission rate, 
· the NES gain is 9.88% - 14.4% from the following 2 sources
· R1-2405341, R1-2405363
· One source (R1-2403979) reports the following NES gain with PRACH configuration index = 98
· 4.5% with one beam of SIB1 PDSCH transmitted in each slot
· 2.3% with two beams of SIB1 PDSCH transmitted in each slot
· For Cat 1 BS, 4 beams, 0% on-demand SIB1 transmission rate,
· the NES gain is 4.92% - 8.4% from the following 2 sources
· R1-2405341, R1-2405363
· One source (R1-2403979) reports the following NES gain with PRACH configuration index = 98
· 1.5% with one beam of SIB1 PDSCH transmitted in each slot
· 0.5% with two beams of SIB1 PDSCH transmitted in each slot
· For Cat 1 BS, 8 beams, 0% < on-demand SIB1 transmission rate <= 30%, 
· the NES gain is 11.5% - 12.88% from one source (R1-2405363)
· One source (R1-2404122) reports the following with FDMed SSB and PDSCH of SIB1
· 1.94%~4% NES gain with UL WUS configuration transmitted in legacy SIB on Cell A
· 0%~1.94% NES gain with UL WUS configuration transmitted in separated SIB on Cell A. The separated SIB is TDMed with legacy SIB and transmitted in a 20ms period using dedicated resource.
· 0% NES gain with Case 1 (Options 1+A+X) and WUS configuration transmitted in separate SIB on the NES cell
· 2.64% NES gain with Case 1 (Options 1+A+X) and pre-configured for fixed WUS configuration
· NES cell does not transmit the WUS configuration
· For Cat 1 BS, 4 beams, 0% < on-demand SIB1 transmission rate <= 30%, the NES gain is 6%~7.53% from one source (R1-2405363) 
· For Cat 2 BS, 8 beams, 0% on-demand SIB1 transmission rate, the NES gain is 8.08% - 15.47% from the following 4 sources
· R1-2405341, R1-2404224, R1-2404561, R1-2403942
· For Cat 2 BS, 4 beams, 0% on-demand SIB1 transmission rate, the NES gain is 4.09% – 4.19% from one source (R1-2405341)
· For Cat 2 BS, 8 beams, 0% < on-demand SIB1 transmission rate <= 30%, the NES gain is 10.78% - 15.3% from the following 2 sources
· R1-2404561, R1-2403942

Agreement
For the evaluation of achievable NES gain on NES cell with on-demand SIB1 in idle/inactive mode, the following is observed with 20ms SSB period and 160ms SIB1 period (Case C), FR1, medium load
· For Cat 1 BS, 8 beams, 0% on-demand SIB1 transmission rate, the NES gain is 0.3 – 2.44% from the following 4 sources
· R1-2403979, R1-2405341, R1-2405363, R1-2404561
· For Cat 1 BS, 4 beams, 0% on-demand SIB1 transmission rate, the NES gain is 0.1% - 1.3% from the following 3 sources
· R1-2403979, R1-2405341, R1-2405363
· For Cat 1 BS, 8 beams, 0% < on-demand SIB1 transmission rate <= 30%, the NES gain is 1.24% - 2.26% from the following 2 sources
· R1-2405363, R1-2404561
· For Cat 1 BS, 4 beams, 0% < on-demand SIB1 transmission rate <= 30%, the NES gain is 0.67% - 1.6% from one source (R1-2405363)
· For Cat 2 BS, 8 beams, 0% on-demand SIB1 transmission rate, the NES gain is 0.95% - 4.13% from the following 3 sources
· R1-2403942, R1-2405341, R1-2404561
· For Cat 2 BS, 4 beams, 0% on-demand SIB1 transmission rate, the NES gain is 0.48% from one source (R1-2405341)
· For Cat 2 BS, 8 beams, 0% < on-demand SIB1 transmission rate <= 30%, the NES gain is 1.44% - 4.02% from the following 2 sources
· R1-2404561, R1-2403942

Agreement
For the evaluation of achievable NES gain on NES cell with on-demand SIB1 in idle/inactive mode, the following is observed with 20ms SSB period and 40ms SIB1 period (Case D), FR1, empty load
· For Cat 1 BS, 8 beams, 0% on-demand SIB1 transmission rate, 
· the NES gain is 24.51% - 31.3% from the following 6 sources
· R1-2405595, R1-2405341, R1-2404859, R1-2404507, R1-2405363, R1-2404625
· One source (R1-2403979) reports the following NES gain with PRACH configuration index = 98
· 16.3% with one beam of SIB1 PDSCH transmitted in each slot
· 10.6% with two beams of SIB1 PDSCH transmitted in each slot
· For Cat 1 BS, 4 beams, 0% on-demand SIB1 transmission rate, 
· the NES gain is 12.4% - 35.5% from the following 5 sources
· R1-2404408, R1-2405341, R1-2404758, R1-2405363, R1-2404625
· One source (R1-2403979) reports the following NES gain with PRACH configuration index = 98
· 10.1% with one beam of SIB1 PDSCH transmitted in each slot
· 6.1% with two beams of SIB1 PDSCH transmitted in each slot
· For Cat 1 BS, 8 beams, 0% < on-demand SIB1 transmission rate <= 30%, the NES gain is 19.44% - 28.81% from the following 3 sources
· R1-2404859, R1-2405363, R1-2404625 
· For Cat 1 BS, 4 beams, 0% < on-demand SIB1 transmission rate <= 30%, the NES gain is 12.87% - 20.09% from the following 2 sources
· R1-2405363, R1-2404625 
· For Cat 2 BS, 8 beams, 0% on-demand SIB1 transmission rate, the NES gain is 11.77% - 25.46% from the following 5 sources
· R1-2403942, R1-2405341, R1-2404859, R1-2404507, R1-2404561
· For Cat 2 BS, 4 beams, 0% on-demand SIB1 transmission rate, the NES gain is 10.69 – 10.74% from one source (R1-2405341)
· For Cat 2 BS, 8 beams, 0% < on-demand SIB1 transmission rate <= 30%, 
· the NES gain is 16.46% - 24.24% from the following 2 sources
· R1-2403942, R1-2404859
· One source (R1-2404561) reports 8.92%~10.37% NES gain with PRACH configuration index = 148

Agreement
For the evaluation of achievable NES gain on NES cell with on-demand SIB1 in idle/inactive mode, the following is observed with 20ms SSB period and 40ms SIB1 period (Case D), FR1, low load
· For Cat 1 BS, 8 beams, 0% on-demand SIB1 transmission rate, 
· the NES gain is 18.38% - 26.4% from the following 5 sources
· R1-2405595, R1-2405341, R1-2404859, R1-2405363, R1-2404625
· One source (R1-2403979) reports the following NES gain with PRACH configuration index = 98
· 8.1% with one beam of SIB1 PDSCH transmitted in each slot
· 4.3% with two beams of SIB1 PDSCH transmitted in each slot
· For Cat 1 BS, 4 beams, 0% on-demand SIB1 transmission rate, 
· the NES gain is 9.84% - 17.41% from the following 3 sources
· R1-2405341, R1-2405363, R1-2404625
· One source (R1-2403979) reports the following NES gain with PRACH configuration index = 98
· 2.8% with one beam of SIB1 PDSCH transmitted in each slot
· 1% with two beams of SIB1 PDSCH transmitted in each slot
· For Cat 1 BS, 8 beams, 0% < on-demand SIB1 transmission rate <= 30%, the NES gain is 13.36% - 23.68% from the following 3 sources
· R1-2404859, R1-2405363, R1-2404625 
· For Cat 1 BS, 4 beams, 0% < on-demand SIB1 transmission rate <= 30%, the NES gain is 7.27% - 15.59% from the following 2 sources
· R1-2405363, R1-2404625 
· For Cat 2 BS, 8 beams, 0% on-demand SIB1 transmission rate, the NES gain is 10.48% - 17.72% from the following 4 sources
· R1-2403942, R1-2405341, R1-2404859, R1-2404561
· For Cat 2 BS, 4 beams, 0% on-demand SIB1 transmission rate, the NES gain is 7.01% from one source (R1-2405341)
· For Cat 2 BS, 8 beams, 0% < on-demand SIB1 transmission rate <= 30%, the NES gain is 7.7% - 17.05% from the following 3 sources
· R1-2403942, R1-2404859, R1-2404561

Agreement
For the evaluation of achievable NES gain on NES cell with on-demand SIB1 in idle/inactive mode, the following is observed with 20ms SSB period and 40ms SIB1 period (Case D), FR1, medium load
· For Cat 1 BS, 8 beams, 0% on-demand SIB1 transmission rate, 
· the NES gain is 5.07% - 7.8% from the following 2 sources
· R1-2405341, R1-2405363
· One source (R1-2403979) reports the following NES gain with PRACH configuration index = 98
· 2.4% with one beam of SIB1 PDSCH transmitted in each slot
· 1.2% with two beams of SIB1 PDSCH transmitted in each slot
· For Cat 1 BS, 4 beams, 0% on-demand SIB1 transmission rate, 
· the NES gain is 2.46% - 4.4% from the following 2 sources
· R1-2405341, R1-2405363
· One source (R1-2403979) reports the following NES gain with PRACH configuration index = 98
· 0.7% with one beam of SIB1 PDSCH transmitted in each slot
· 0.3% with two beams of SIB1 PDSCH transmitted in each slot
· For Cat 1 BS, 8 beams, 0% < on-demand SIB1 transmission rate <= 30%, the NES gain is 5.62~7.01% from one source (R1-2405363)
· For Cat 1 BS, 4 beams, 0% < on-demand SIB1 transmission rate <= 30%, the NES gain is 2.77% - 3.85% from one source (R1-2405363)
· For Cat 2 BS, 8 beams, 0% on-demand SIB1 transmission rate, the NES gain is 4.08%~10.1% from the following 3 sources
· R1-2403942, R1-2405341, R1-2404561
· For Cat 2 BS, 4 beams, 0% on-demand SIB1 transmission rate, the NES gain is 2.02%~2.09% from one source (R1-2405341)
· For Cat 2 BS, 8 beams, 0% < on-demand SIB1 transmission rate <= 30%, the NES gain is 5.61% - 9.94% from the following 2 sources
· R1-2404561, R1-2403942


Agreement
For the evaluation of NES loss on cell A, the following is observed
· NES loss of 0%~0.98% from the following 15 sources with UL WUS configuration transmitted in legacy SIB on Cell A (with different assumptions on SIB periodicity and cell loading):
· R1-2404408, R1-2404463, R1-2403942, R1-2403979, R1-2405341, R1-2404224, R1-2404859, R1-2404758, R1-2405162, R1-2404122, R1-2404507, R1-2404033, R1-2405363, R1-2404625, R1-2404561 (for Case 2)
· One source (R1-2405106) reports for the case with UL WUS configuration transmitted in separated SIB on Cell A where the separated SIB is TDMed with legacy SIB and transmitted in a 320ms period using dedicated resource.
· 0.62%~2.65% NES loss for Case 2 (Options 1+B+X) with empty load
· 0.73%~3.20% NES loss for Case 3 (Options 2+B+Y) with empty load
· One source (R1-2404122) reports 
· 2.95%(medium load)~15.49%(empty load) NES loss with UL WUS configuration transmitted in separated SIB on Cell A
· The separated SIB is TDMed with legacy SIB and transmitted in a 20ms period using dedicated resource.
· 1.28%(medium load)~3.62%(empty load) NES loss with UL WUS configuration transmitted in legacy SIB on Cell A





Appendix 2 – Adaptation of PRACH in spatial domain evaluation observations
	Agreement
For the study of adaptation of PRACH in spatial domain, following network energy savings gains were reported by sources based on the evaluation framework agreed in RAN1#116bis:
· Two sources showed following NES gain for TDD, CAT1 BS power model, case C1 vs A1-1, zero load [R1-2404409, R1-2405107]
· -4% ~ -45% 
· Seven sources showed following NES gain for TDD, CAT1 BS power model, case C1 vs B1/A1-2, zero load [R1-2404225, R1-2404185, R1-2404334, R1-2404123, R1-2404562, R1-2405107, R1-2405163]
· 0% ~ 31% 
· Note: Five sources assumed that case B1 has same PRACH resources as case A1-2. Remaining two sources evaluated only A1-2.
· Note: Three sources showed NES gains 0% ~ 10% [R1-2404225, R1-2404185, R1-2404334]
· One source showed following NES gain for TDD, CAT1 BS power model, case C1 vs B1, zero load [R1-2404464]
· 1.0%~8.8% 
· Note: The evaluation results provide the extra NES gain of spatial domain PRACH adaptation compared to time domain PRACH adaptation, where spatial domain and time domain PRACH adaptations are based on dynamic switching between PRACH resources according to two PRACH configuration indexes.
· One source showed following NES gain for TDD, CAT1 BS power model, case C1 vs B1, zero load [R1-2404626]
· -48.41%~0%
· Note: For B1, it was assumed that periodicity of PRACH resources can be adapted. For C1, it was assumed that periodicity of PRACH resources is not adapted and some ROs within a periodicity can be deactivated.
· One source showed following NES gain for TDD, CAT1 BS power model, for case C1 vs A1-2, zero load [R1-2404626]
· 4.59%~38.04% 
· Note: For C1, it was assumed that periodicity of PRACH resources is not adapted and some ROs within a periodicity can be deactivated. 
· Four sources showed following NES gain for TDD, CAT2 BS power model, case C1 vs B1/A1-2, zero load [R1-2404562, R1-2404225, R1-2403943, R1-2404626]
· 0% ~ 3.5% 
· Note: Three sources assumed that case B1 has same PRACH resources as case A1-2. One source evaluated only A1-2.
· One source showed following NES gain for TDD, CAT2 BS power model, case C1 vs B1, zero load [R1-2404464]
· 0%~0.2% 
· Note: The evaluation results provide the extra NES gain of spatial domain PRACH adaptation compared to time domain PRACH adaptation, where spatial domain and time domain PRACH adaptations are based on dynamic switching between PRACH resources according to two PRACH configuration indexes
· One source showed following NES gain for TDD, CAT2 BS power model, case C1 vs B1, zero load [R1-2404626]
· -1.19%~0% 
· Note: For B1, it was assumed that periodicity of PRACH resources can be adapted. For C1, it was assumed that periodicity of PRACH resources is not adapted and some ROs within a periodicity can be deactivated.
· Two sources showed following NES gain for TDD, CAT1 or CAT2 BS power model, case C2 vs B2, zero load [R1-2403943, R1-2405107]
· Less than 0.2% 
· One source showed following NES gain for TDD, CAT1 BS power model, (C1 vs A1-2 with changed PRACH format), PRACH format A, 10ms PRACH periodicity, different loads [R1-2403980]
· 13.7%/8.7%/4.9%/2.6% for zero/low/light/medium cell load 
· One source showed following NES gain for TDD, CAT1 BS power model, (C1 vs B1 with changed PRACH format), PRACH format A, 10ms PRACH periodicity, different loads [R1-2403980]
· 8.03%/5.1%/3.06%/1.74% for zero/low/light/medium cell load 
· One source showed following NES gain for TDD, C1 vs B1/A1-2, different loads [R1-2404562]
· 16%/4.78% for light/medium cell load for CAT1 BS power model
· 0.65%/0.29% for light/medium cell load for CAT2 BS power model
· One source showed following NES gain for TDD, C1 vs B1, different loads [R1-2404626]
· -18.57%~0%/-2.52%~0% for low /medium cell load for CAT1 BS power model
· -0.81%~0%/-0.42%~0% for low /medium cell load for CAT2 BS power model
· Note: For B1, it was assumed that periodicity of PRACH resources can be adapted. For C1, it was assumed that periodicity of PRACH resources is not adapted and some ROs within a periodicity can be deactivated.
· One source showed following NES gain for TDD, C1 vs A1-2, different loads [R1-2404626]
· 3.67%~19.88%/2.29%~5.22% for low /medium cell load for CAT1 BS power model
· 0.67%~1.75%/0.39%~0.91% for low /medium cell load for CAT2 BS power model
· Note: For C1, it was assumed that periodicity of PRACH resources is not adapted and some ROs within a periodicity can be deactivated.
· One source showed NES gain for FDD, C1 vs B1, zero load [R1-2404464]
· 1.4%~7% for CAT1 BS power model
· 0%~0.3% for CAT2 BS power model
· Note: The evaluation results provide the extra NES gain of spatial domain PRACH adaptation compared to time domain PRACH adaptation, where spatial domain and time domain PRACH adaptations are based on dynamic switching between PRACH resources according to two PRACH configuration indexes
· One source showed NES gain for FR2, CAT1 BS power model, spatial domain adaptation of PRACH configuration index 75 vs a time domain adaptation of PRACH configuration index 75, zero load [R1-2405163]
· 4%~7% 
· Note 1: About possibility of scenarios with non-uniform distribution of UEs in different beams 
· Several companies indicated (and three companies showed data/analysis) that there can be scenarios with non-uniform distribution of UEs in different beams. 
· Several companies mentioned that for non-uniform UE distribution, it can be addressed by gNB implementation e.g. by adjusting SSB beamwidth, etc. Several companies also mentioned that it is not clear how gNB can predict the distribution of UEs in different beams, especially for Idle/Inactive UEs.
· Note 2: Most sources that showed the NES gains (if any) for adaptation of PRACH in spatial domain compared to A1-2/B1 observed that the gain would be due to reduction in the number of overall ROs in time domain in their evaluations. Most of these companies only accounted for ROs in time domain.
· Note 3: The evaluation results assumed the non-uniform distribution of UE is static during the evaluation time period.




