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Introduction
During RAN2#120 meeting, the following agreements are reached on SSB/SIB-less NES solutions:
	Agreements:
1	Anchor cell is a cell where UE assumes SSB, system information and paging are transmitted.
2	Non-anchor cell without SIB is a cell where NES-capable UEs do not assume system information is transmitted. The system information transmitted by anchor cell may also include the necessary information for NES-capable UEs to access a non-anchor cell.
3	Non-anchor cell without SIB and SSB is a cell where NES-capable UEs do not assume SSB or system information are transmitted. The system information transmitted by anchor cell may also include the necessary information for NES-capable UEs to access a non-anchor cell.
4	It is up to RAN1/RAN4 whether it is possible for the UE to synchronize with the non-anchor cell using anchor cell SSB and the conditions to do so
5	UE camps on the anchor cell, not SSB-less/SIB-less cell.
6	RAN2 will not support paging on a cell without SIB and/or a cell without SIB and SSB
7	Feasibility of this solution is in RAN1 scope



The list of remaining issues on SSB/SIB-less NES solutions are identified in [1] and are listed below.  
	List of remaining issues on NES cell without SIB:
The following two scenarios will be studied:
· The anchor cell transmit SIs for NES cells, and NES cells transmit neither SSBs nor SIs;
· The anchor cell transmit SIs for NES cells, and NES cells transmit SSBs but not SIs.
Aspects to be addressed:
· the detailed solution and potential specification impacts for each direction;
· the benefits for energy saving and constraints for each direction (baseline is the anchor cell + SIB-less cell);
· impact on the UE behaviour, e.g. whether the UE always camp on the anchor cell, or can also camp on the NES cells (this is rather dependent on specific directions), how the UE will determine which cell to perform RACH; the applicable RRC state, e.g. whether it only applies to idle mode, or also applies to connected mode;
· applicability of existing solutions, e.g. how much we can reuse from NB-IoT solution and what needs to be enhanced compared with NB-IoT
· how to handle paging:
· detailed solution description, benefits and potential specification impact (baseline is the anchor cell + SIB-less cell);
· impact on UE behaviour on cell camping;
· applicability of existing solutions
· whether a common solution can be applied to both SSB-less and SIB-less solutions



Therefore, this contribution presents our views on those remaining issues, and specifically, on the device behavior of cell camping. 
Discussion
Network energy saving (NES) solutions are vital for saving the OPEX cost of the radio gNBs, which is the major cost contributing element of the entire cellular networks. Thus, solutions for NES cells to avoid transmitting the always-ON SSB and/or SIB signals clearly lead to an optimized energy cion performance. 
Observation 1: Avoiding to always or occasionally transmit the SSB and/or SIB signals clearly offers a network energy saving (NES) gain of NES cells. 
Coverage issues and NES coverage provisioning
Per the latest agreements, the NES capable devices should only be able to camp on anchor cells, where they assume receiving SSBs, and/or SIBs, and/or paging signals from. This clearly does not add additional power consumption overhead of devices, due to avoiding to camp on multiple cells at the same time. For collocated anchor and NES cells, no coverage issues are identified. However, for non-collocated cells, it may negatively impact the coverage performance, in case the anchor and NES cells have a large received coverage gap.  For instance, when the NES capable device received much better coverage level from NES cell than the anchor cell. 
Observation 2: For collocated anchor versus NES cells, no coverage issues are identified, thus, it is reasonable that NES devices only camp on anchor cells. 
Observation 3: For non-collocated anchor versus NES cells, coverage issues can be exhibited in case the coverage level of NES cells is much better than the received level from anchor cells. Thus, for generality of considered SSB/SIB-less solutions, coverage provisioning step can be added. 
Thus, for generality of SSB/SIB-less NES solutions, we suggest considering additional coverage provisioning step for checking if the NES cell offers much better received coverage level to the NES capable device than the currently camped anchor cell. 
Proposal 1: For generality of SSB/SIB-less NES solutions, to include cases of NES cells not only purposed for capacity bosting, or non-collocated anchor versus NES cells, studying and specifying coverage provisioning of NES cells is important, specifically, for NES devices, reporting poor coverage levels, when camping on anchor cells.
As shown by overall Fig. 1, NES coverage provisioning can only be triggered when an anchor cell receives a camping NES capable device with a poor coverage level, e.g., below a predefined coverage threshold. Therefore, the anchor cell transmits a request indication to associated NES cell(s) for transmitting an on-demand SSB block, for the receiving device to provision the received coverage level from the NES cell. The transmitted SSB can be a full SSB block transmission or light SSB block transmission. The latter option enables NES cells not to transmit the full SSB block since in this case, it can be considered as measurement-only SSB, where the rest of NES access information can be transmitted, or piggybacked with signaling, from anchor cells.  
[image: ]
Figure 1: NES coverage provisioning.
Proposal 2: When anchor cell receives a camping NES capable device with highly poor coverage level, i.e., below a threshold, NES coverage provisioning is triggered. 
Proposal 3: On condition of activating NES coverage provisioning, anchor cells transmit on-demand SSB/light SSB transmission request towards associated NES cells, over XN/backhaul interface. 
Proposal 4: On condition of activating NES coverage provisioning, anchor cells configure camping NES capable devices with on-demand SSB/light SSB measurement of NES cells while halting their RRC connection establishment.  
Proposal 5: RAN2 to wait for (or send an LS to) RAN1 agreements on light SSB formats and transmission configurations. 
Proposal 6: (Send an LS to) RAN3 to support the on-demand SSB/light SSB transmission request over XN/backhaul interface from anchor cells to NES cells. 
Device behaviour
For the baseline NES scenario, of an anchor cell transmitting an SSB/SIB on behalf of collocated or surrounding capacity-boosting NES cell, the device expects to receive SSB, SIB, RACH and paging information of both the anchor and NES cells from the anchor cell during connection establishment. Thus, without NES coverage provisioning, NES devices can still perform RACH on NES cell, blindly without determining the received coverage from NES cells. This option is mainly appropriate only when both NES and anchor cells are closely located or collocated.   
On the paging handling of the NES devices in coverage of one or more NES cell, there would be no problem, for NES devices to always monitor paging on anchor cells if both the anchor and NES cells are on the same radio notification area (RNA), since paging indications will be still transmitted within entire RNA, including the anchor cells. In case of anchor and NES cells of different RNAs, the NES devices shall trigger an RNA update and hence, paging resources will be updated. Therefore, it is reasonable that paging is always monitored from the anchor cell. 
Proposal 7: NES devices expect to receive SSB, SIB, paging and RACH information for both NES and anchor cells, from the anchor cells. 
Proposal 8: RAN2 to kindly study and specify signalling procedures for carrying SIB and RACH information of NES cells, from the anchor cell, assuming there can be multiple NES cells associated with an anchor cell.  
With the NES coverage provisioning, new device behaviours are also expected. When the NES capable device attempts camping the anchor cell, with a coverage level that below a predefined threshold, it may receive an on-demand SSB/light SSB measurement request from the anchor cell, to measure the on-demand SSB of the adjacent NES cells. Thus, it halts its RRC connection establishment, i.e., extend its connection establishment timers, while measuring the requested SSB/light SSBs of the NES cells. 
Proposal 9: With NES coverage provisioning, the NES capable devices measure the on-demand SSB/light SSB of the NES cells while extending the RRC connection timers of the current anchor cell. 
Conclusions
This contribution has presented Dell’s views on the SSB/SIB-less solutions for NES. The following observations and proposals are therefore made:
Observation 1: Avoiding to always or occasionally transmit the SSB and/or SIB signals clearly offers a network energy saving (NES) gain of NES cells. 
Observation 2: For collocated anchor versus NES cells, no coverage issues are identified, thus, it is reasonable that NES devices only camp on anchor cells. 
Observation 3: For non-collocated anchor versus NES cells, coverage issues can be exhibited in case the coverage level of NES cells is much better than the received level from anchor cells. Thus, for generality of considered SSB/SIB-less solutions, coverage provisioning step can be added. 
Proposal 1: For generality of SSB/SIB-less NES solutions, to include cases of NES cells not only purposed for capacity bosting, or non-collocated anchor versus NES cells, studying and specifying coverage provisioning of NES cells is important, specifically, for NES devices, reporting poor coverage levels, when camping on anchor cells.
Proposal 2: When anchor cell receives a camping NES capable device with highly poor coverage level, i.e., below a threshold, NES coverage provisioning is triggered. 
Proposal 3: On condition of activating NES coverage provisioning, anchor cells transmit on-demand SSB/light SSB transmission request towards associated NES cells, over XN/backhaul interface. 
Proposal 4: On condition of activating NES coverage provisioning, anchor cells configure camping NES capable devices with on-demand SSB/light SSB measurement of NES cells while halting their RRC connection establishment.  
Proposal 5: RAN2 to wait for RAN1 agreements on light SSB formats and transmission configurations. 
Proposal 6: RAN3 to support the on-demand SSB/light SSB transmission request over XN/backhaul interface from anchor cells to NES cells. 
Proposal 7: NES devices expect to receive SSB, SIB, paging and RACH information for both NES and anchor cells, from the anchor cells. 
Proposal 8: RAN2 to kindly study and specify signalling procedures for carrying SIB and RACH information of NES cells, from the anchor cell, assuming there can be multiple NES cells associated with an anchor cell.  
Proposal 9: With NES coverage provisioning, the NES capable devices measure the on-demand SSB/light SSB of the NES cells while extending the RRC connection timers of the current anchor cell. 
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