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1	Introduction
The SID on Rel-18 network energy saving holds the following objectives [1]:

	3. Study and identify techniques on the gNB and UE side to improve network energy savings in terms of both BS transmission and reception, which may include:
· How to achieve more efficient operation dynamically and/or semi-statically and finer granularity adaptation of transmissions and/or receptions in one or more of network energy saving techniques in time, frequency, spatial, and power domains, with potential support/feedback from UE, and potential UE assistance information [RAN1, RAN2]
· Information exchange/coordination over network interfaces [RAN3]
Note: Other techniques are not precluded

The study should prioritize idle/empty and low/medium load scenarios (the exact definition of such loads is left to the study), and different loads among carriers and neighbor cells are allowed.

Note 1: legacy UEs should be able to continue accessing a network implementing Rel-18 network energy savings techniques, with the possible exception of techniques developed specifically for greenfield deployments.



Some discussions have followed in RAN2 #119e [2] with the following agreements reached. 

Solution groups:
1 Adaption of MIB/SSB/SIB 
	-  partial/simplified SSB
2	Increase of SSB/SIB periodicity 
3	On demand SSB/SIB1 (FFS if there are enhancements for other SIBs)
	- FFS for on-demand MIB
4	Receiving SSB/SIB on one carrier/cell and performing access to another carrier/cell 
5	Handover/Fast PCell change for NES
	- CHO or new configuration
	- group HO
6	Resource adaptation (frequency and time domain)
	- Including PRACH, SRS, PUSCH, PUCCH resources and periodicities 
	- cell DTX/DRX  
	- measurement 
	- reference signal type and configuration of reference signal pattern for connected mode
	- BWP adaptation
7	Any Cell activation/re-activation or UE wake up request signal (connected/idle)
8	Paging enhancements (includes paging-less solutions)
9	Cell selection/reselection (ie. cell prioritization also including legacy UEs)

Things to study 
1 Study group configuration and signalling for transitions for different solutions
	- pre-configuration and L1/L2 signaling to trigger change of configuration
2	Identify/capture RAN2 impact to legacy for the different solutions 
3	Awareness of the NES states at the UE side for the different solutions
4	Aim to minimize DL signalling for NES
5	Consider UE complexity and energy consumption
6	UE assistance information for the specific network energy technique, it’s benefits and impact to UE/NW 

A long email discussion took place [3] with the following proposed conclusions:
	Proposal: RAN2 will continue studying the following aspects: 
1. Common signals related:
0. SSB/SIB/Paging-less
0. On-demand SSB/SIB1, triggered by WUS
1. Group signalling/configuration related:
0. Group HO/CHO
0. NW DTX/DRX
0. BWP adaptation
3) Cell selection/reselection.


 In this contribution we would like to provide some views regarding those proposed solutions.
2	Common Signalling Related
2.1	SSB/SIB-less solutions
In this scenario, Interband CA with SSB/SIB-less carrier is envisioned. Synchronization of an SSB-less cell is derived from an “anchor cell” transmitting SSB/SIB on behalf of an “NES cell”. We aim to further examine this proposal and assess its performance and RAN2 impact.
First of all, it’s clear that legacy UEs cannot perform this anchor cell synchronization, hence it is straightforward that legacy UEs cannot use on these SSB/SIB-less NES cells.
Observation 1: Legacy UEs cannot use NES SSB/SIB-less cells, and thus for this solution not to sacrifice legacy coverage, anchor cells should cover all UEs that may connect to NES SSB/SIB-less cells. 
For Rel-18 UEs to synchronize a SSB-less cell, there are a few technical issues that need solving such as:
· Reliability of the time/frequency/spatial information from one carrier to be used for SSB-less carrier
· Requirements for MRTD and carrier collocation between secondary cells and associated primary cell,
· Band requirements for secondary cells and associated primary cell, 
· QCL for receiving/transmitting signal/channel on secondary cells,
· Transmit power determination for receiving signal/channel on secondary cells,
· Path loss and TA determination for transmitting signal/channel on secondary cells.
· Mobility measurement for SSB-less carrier
Observation 2: SSB/SIB-less solution would need a lot of RAN1/RAN4 work and would end up as a fairly complicated UE capability for Rel-18 UEs.
We also argue that those solutions are not applicable for FR2.
· SIB1-less solution cannot be used in FR2 due to common beam management nature of initial access.
· It is not clear how FR2 beam management would operate if RS for beam management in SSB-less carrier is borrowed from another carrier. This is not straightforward and will need significant changes in Common Beam Management design.
Observation 3: SSB/SIB-less solutions are not applicable in FR2.
We also contend that broadcast overhead reduction and Scell activation latency could be achieved by the current standards. For example, broadcast overhead reduction could be achieved by having longer broadcast periodicity while Scell activation latency could be achieved by R17 temporary RS. 
Observation 4: It is unclear if Interband CA with SSB/SIB-less carrier would bring NES gains comparable to the required standardization work when compared to current standards solutions, e.g., longer broadcast periodicity with R17 temporary RS.
Proposal 1: Interband CA with SSB/SIB-less cell is not pursued in RAN2 unless otherwise specified by RAN1.
Note that RAN1 would be the WG tasked with making final decisions on common signalling solution. This is all the more reason not to proceed with such solutions in RAN2 until RAN1 has ruled on them.
2.2 On-demand SSB/SIB triggered by WUS
In this scenario, Cells in NES state only transmits discovery signals (DRS), UE uses wake-up signals (WUS) to trigger the transmission of SSB/SIB1 (FFS enhancements to other SIBs and MIB). We note that first, in this case, dynamic switching ON-OFF SSB/SIB can confuse the legacy UEs, if this cell sends SSBs on a sync raster, and the legacy UE (especially in idle/inactive mode) selects this cell. Furthermore, the legacy UE does not understand that a cell can be awakened or switch-off, thus, we think that legacy UEs should not be made to access cells triggered by WUS.
Observation 5: Dynamic switching ON-OFF SSB/SIB can confuse the legacy UEs, if this cell sends SSBs on a sync raster, and the legacy UE (especially in idle/inactive mode) selects this cell. 
Proposal 2: Legacy UEs  should not access cells wakened by WUS if this solution is to be supported. 
We also note that DRS and WUS are a very active discussion on RAN1 who would have the final say on that, and thus, there is currently no point in discussing this solution ahead of time in RAN2 until RAN1 provides the solution specifics (if at all supported).
Proposal 3: RAN2 should not further discuss DRS/WUS signalling design until RAN1 rules on whether this solution would be supported. 
2.3 Paging-less Solutions
In this solution, UE camps on a cell (for Idle/Inactive), or is served by a cell (for Connected), but receives paging on another cell. It is still unspecified whether this is an intra-or inter-frequency solution. An important consideration is that the UE should keep track of SSBs/SIs of the camped/serving cell and the cell responsible for paging, which would be increased power and complexity for the UE (tracking the paging from main cells and not just measurements).
Observation 6: Paging-less solution have the potential to increase the UE power and complexity since the UE needs to keep synchronization with two (possibly different bands cells)
For legacy UE, Legacy UE should camp on the cell that provides paging. However, there is this other ES cell that could potentially be a better choice for the legacy UE, but legacy UE cannot select this cell. The impact to the legacy UE could be (1) it could have been enjoying a better service, but they are prohibited, and/or (2) how does the legacy UE know it should select paging-less cell? If it is backlisted in SIB2/3/4, then legacy cannot access/ If not, then the legacy UE would get to know the access to the paging-less cell is barred only after reading MIB/SIB1 This would cause some extra power consumption on the legacy UE.
Observation 7: Paging-less solution causes extra power consumption for legacy UE to read MIB/SIB1 before deducing that the cell is prohibited. 
Proposal 4: RAN2 to not pursue paging-less multicarrier solutions unless otherwise indicated by RAN 1.
To summarize our stance, given the limited time of the SI phase, we think common signalling solutions are not well-motivated from a RAN2 point of view as they will in end be ruled on by RAN1, so it is better for RAN2 to prioritize items that fall into the RAN2 area, then do the necessary support needed for RAN1 items such as WUS.
3    DRX/DTX, Handover and Cell (re)selection Solutions
Those solutions are in our view solidly in RAN2 area of expertise and agreements there would not have to be finalized by RAN1 so RAN2 can take the lead on those items in the coming meetings. Other items need only be pursued after agreements in RAN1 take place. 
Proposal 5: RAN2 to prioritize NES areas that target RAN2 optimization areas such as DRX and mobility. Other items such as common signalling solutions should be pursued only if triggered by RAN1.
Our detailed views on these items are given in a companion paper. 
4 Conclusion
The following observations and proposals have been made:

Observation 1: Legacy UEs cannot use NES SSB/SIB-less cells, and thus for this solution not to sacrifice legacy coverage, anchor cells should cover all UEs that may connect to NES SSB/SIB-less cells. 
Observation 2: SSB/SIB-less solution would need a lot of RAN1/RAN4 work and would end up as a fairly complicated UE capability for Rel-18 UEs.
Observation 3: SSB/SIB-less solutions are not applicable in FR2.
Observation 4: It is unclear if Inter-band CA with SSB/SIB-less carrier would bring NES gains comparable to the required standardization work when compared to current standards solutions, e.g., longer broadcast periodicity with R17 temporary RS.
Proposal 1: Inter-band CA with SSB/SIB-less cell is not pursued in RAN2 unless otherwise specified by RAN1.
Observation 5: Dynamic switching ON-OFF SSB/SIB can confuse the legacy UEs, if this cell sends SSBs on a sync raster, and the legacy UE (especially in idle/inactive mode) selects this cell. 
Proposal 2: Legacy UEs should be barred from accessing cells wakened by WUS if this solution is to be supported. 
Proposal 3: RAN2 should not further discuss DRS/WUS signalling design until RAN1 rules on whether this solution would be supported. 
Observation 6: Paging-less solution have the potential to increase the UE power and complexity since the UE needs to keep synchronization with two (possibly different bands cells)
Observation 7: Paging-less solution causes extra power consumption for legacy UE to read MIB/SIB1 before deducing that the cell is prohibited. 
Proposal 4: RAN2 to not pursue paging-less multicarrier solutions unless otherwise indicated by RAN 1.
Proposal 5: RAN2 to prioritize NES areas that target RAN2 optimization areas such as DRX and mobility. Other items such as common signalling solutions should be pursued only if triggered by RAN1.
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