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1. Introduction
In [1], it is encouraged to consider 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.
In RAN2#119B meeting, the SIB-less/SSB-less solution were discussed and the following agreements were reached:
1 For SSB/SIB-less solution, RAN2 starts with multi-carrier case
2 RAN2 assumes that the SSB-less solution for inter-band CA in connected mode we can consider to use the intra-band CA mechanism as a baseline/starting point. FFS whether there are other impacts for RAN2 according to other WGs discussion
3 For SIB-less/SSB-less, capture the solutions in more details over the email discussion and clarify the definition on anchor cell.  (e.g. 1) NES cell doesn’t transmit SSB and SI 2) non-anchor cell doesn’t transmit SIB) FFS for paging in both mechanisms.  
Hence, in this paper we clarify the characteristic of the anchor cell and NES cell.
2. [bookmark: _Toc12718547]Discussion
2.1. New access model supporting access via NES cell
[bookmark: OLE_LINK2]Nowadays, a cell would broadcast system information, including MIB, SIB1, and other system information. MIB and SIB1 contain information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information [2]. It also contains radio resource configuration information that is common for all UEs and barring information applied to the unified access control. UE would decide whether to get access to this cell based on the information provided in MIB and SIB1 and use the radio resource configured during access.
MIB is always transmitted on the BCH with a periodicity of 80ms and repetitions made within 80ms. The actual SSB transmission periodicity may vary from 5 ms – 160 ms. SIB1 is transmitted on the DL-SCH with a periodicity of 160ms and variable transmission repetition periodicity within 160ms. The default transmission repetition periodicity of SIB1 is 20ms and the actual transmission repetition periodicity is up to network implementation. Thus, broadcasting SSB and SIB1 would be power consuming for the network. And SSB less and SIB less transmission could obtain the maximum gain of the NW power saving.
In multiple carriers case, there is often overlapped coverage from different cells and it seems not necessary for all the cells to broadcast SSB and system information. For example, as shown in the following figure, there is overlapped coverage between cell#1 and cell#2, cell#3. If it is possible for cell#1 to also transmit SSB and broadcast system information for cell#2 and cell#3, cell#2 and cell#3 can skip SSB transmission and system information broadcasting and the overall power consumption can be reduced at network side. For paging, since UE under cell#2 and cell#3 would anyway be covered by cell#1, sending paging message in cell#1 would be sufficient to reach UE and there is also no need to send paging message in cell#2 and cell#3. For RACH, similarly as NB-IoT multiple carriers, accessing via cell#2 and cell#3 instead of cell#1 would share the RACH overload in cell#1.


 Figure 1. Potential enhancement to reduce SSB, SIB and paging transmission
With the above analysis, we come up with a new access model by defining anchor cell and NES cell and supporting access via NES cell to reduce the overall power consumption at network side. 
For the non-colocated deployment, since the location and covergae are quite different for anchor cell and NES cell, separate reference signal is required for RRM. So far, majority UEs in the market can only support SSB based RRM, and it seems the UE may not support the CSI-RS based RRM in the further release. Therefore, separate SSB transmission will be required for the non-colocated cells for the RRM purpose. Although the maximum SSB period is 160ms, to ensure the performance, it is very much likely a short period (e.g. 20ms) will be used in the field (e.g. the NW may either turn off the cell or turn on the cell with 20ms SSB period).
Observation 1: For the non-colocated deployment, since SSB based RRM may be required by majority UE, the SSB has to be transmitted on non-colocated cell with a short period.
If SSB transmission with a short period is required, then it will be difficult for the NW to switch the cell to deep sleep due to the transmission of SSB, no matter SIB is transmitted or not. Also considering the energy consumption caused by the transmission of extra SIB on anchor cell, the power saving gain for SIB-less will be quite limited in such case.
Observation 2: With the SSB transmission on energy saving cell, considering the energy consumption caused by the transmission of extra SIB on anchor cell, the energy saving gain for SIB-less is quite limited.
In addition, although the anchor carrier has already been supported in NB-IOT, a clear restriction can be found in 36.133 that “The anchor and the non-anchor carrier frequencies are in the same base station or in co-located base stations”. We think such restriction should still be valid for the NES non-anchor cell in 5G.
Observation 3: In NB-IOT, the anchor and the non-anchor carrier frequencies are either in the same base station or in co-located base stations
Based on the analysis above, we think RAN2 should prioritize the scenario where the energy saving cell is co-located with anchor cell, and focus on a solution which can save the transmission for both SSB and SIB.
Proposal 1: RAN2 should prioritize the scenario where the NES cell is co-located with anchor cell, and focus on a solution which can save the transmission for both SSB and SIB on NES cell.
Moreover, some companies doubt the SSB less transmission in NES cell in [2]. From our side, for the colocated deployment, similarly as SSB-less CA, the timing, the synchronization and QCL relationship of the NES cell could be determined via the anchor cell, hence, the SSB less transmission in NES cell could be supported. 
Proposal 2: For the colocated deployment, the SSB less transmission in NES cell should be supported.
As shown in the above figure, two types of cells are defined: anchor cell and NES cell. 
The anchor cell: 
-  Transmit SSB
-  Broadcast system information, including the access information for NES cell(s). And the access information may include the conditions for selecting NES cells and radio resources configuration of the NES cells. 
-  Send paging message.
The NES cell which is co-located with anchor cell:
· Do not transmit SSB
· Do not broadcast system information or paging message
· Allow UE to get access for signaling or data transmission.
UE would camp on the anchor cell, acquire system information and monitor paging from the anchor cell, which also provides the access information of NES cells. 
When UL/DL data arrives, UE evaluates according to the evaluation condition for selecting the NES cell for access and selects an NES cell for access and then gets access to the NES cell for subsequent signaling or data transmission using the radio resources of the selected NES cell. 
One example for the signaling procedure can be found as follow:
[image: ]
Figure 2. Access via NES cell

Proposal 3: A new access model with anchor cell and NES cell defined should be supported to reduce the network power consumption:
· Anchor cell: A cell which transmits SSB, broadcasts system information, sends paging message and provides access information of NES cells.
· NES cell: A cell which is co-located with anchor cell and does not transmit SSB, broadcast system information or send paging message and allows UE to get access for signaling and data transmission based on the access information provided by the anchor cell.
Proposal 4: The access information of an NES cell includes the following:
· The conditions for selecting the NES cell for access;
· The radio resources of the NES cell.
Proposal 5: UE camps on the anchor cell, acquires synchronization, system information and monitors paging from the anchor cell. 
Proposal 6: When UL/DL data arrives, UE evaluates according to the evaluation condition for selecting the NES cell for access and selects an NES cell for access and then gets access to the NES cell for subsequent signaling or data transmission using the radio resources of the selected NES cell.
2.2. Coexistence with the existing access model and network architecture
As emphasized in the SI [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, the introduction of the new access model will not affect the cell reselection and access from legacy UEs. Since the NES cells do not transmit SSB, legacy UEs wouldn’t discovery the NES cell. And legacy UEs wouldn’t receive the access information from the anchor cell.
Observation 4: The NES cells are not visible to legacy UEs and hence doesn’t affect legacy UEs.
3. Conclusion and proposals
Based on the analysis in previous sections, the following observations and proposals are given: 

Observation 1: For the non-colocated depolyment, since SSB based RRM may be required by majority UE, the SSB has to be transmitted on non-colocated cell with a short period.
Observation 2: With the SSB transmission on energy saving cell, considering the energy consumption caused by the transmission of extra SIB on anchor cell, the energy saving gain for SIB-less is quite limited.
Observation 3: In NB-IOT, the anchor and the non-anchor carrier frequencies are either in the same base station or in co-located base stations
Observation 4: The NES cells are not visible to legacy UEs and hence doesn’t affect legacy UEs.

Proposal 1: RAN2 should prioritize the scenario where the NES cell is co-located with anchor cell, and focus on a solution which can save the transmission for both SSB and SIB on NES cell.
Proposal 2: For the colocated deployment, the SSB less transmission in NES cell should be supported.
Proposal 3: A new access model with anchor cell and NES cell defined should be supported to reduce the network power consumption:
· Anchor cell: A cell which transmits SSB, broadcasts system information, sends paging message and provides access information of NES cells.
· NES cell: A cell which is co-located with anchor cell and does not transmit SSB, broadcast system information or send paging message and allows UE to get access for signaling and data transmission based on the access information provided by the anchor cell.
Proposal 4: The access information of an NES cell includes the following:
· The conditions for selecting the NES cell for access;
· The radio resources of the NES cell.
Proposal 5: UE camps on the anchor cell, acquires synchronization, system information and monitors paging from the anchor cell. 
Proposal 6: When UL/DL data arrives, UE evaluates according to the evaluation condition for selecting the NES cell for access and selects an NES cell for access and then gets access to the NES cell for subsequent signaling or data transmission using the radio resources of the selected NES cell.
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5. Text Proposal
---------------------------------------------------------Start of text proposal-------------------------------------------------------
6.2	Techniques in Y domain
6.2.X SSB less and SIB-less NES cell
A new access model with anchor cell and NES cell defined is introduced to reduce the network power consumption:


Figure 6.2.X-1. Potential enhancement to reduce SSB, SIB and paging transmission
· Anchor cell: A cell which transmit SSB, broadcasts system information, sends paging message and provides access information of other cells.
· NES cell: A cell which is co-located with anchor cell and does not transmit SSB, broadcast system information or send paging message but its coverage is overlapped with the anchor cell and allows UE to get access for signaling and data transmission based on the access information provided by the anchor cell.
The access information of an NES cell include the following:
-	The conditions for selecting the NES cell for access;
-	The radio resources of the NES cell.
UE camps on the anchor cell, acquires system information and monitors paging from the anchor cell, which also provides the access information of NES cells.  
When UL/DL data arrives, UE evaluates according to the evaluation condition for selecting the NES cell for access and selects an NES cell for access and then gets access to the NES cell for subsequent signaling or data transmission using the radio resources of the selected NES cell.
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Figure 6.2.X-2: New Access model with anchor cell and SIB-less NES cell
---------------------------------------------------------End of text proposal-------------------------------------------------------
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