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[bookmark: _Ref35586532]Introduction
Solutions 1-4 are promising solutions in addressing the network energy consumption in that they aim at minimizing the impact of the most power consuming component of a cell, which is the periodic transmission of its fundamental core RS and data, i.e. SSB, MIB and SIB [1]. Solutions 1-4 essentially differ on which transmission(s) (SSB/MIB/SIB) is/are reduced/removed, and are being discussed in RAN1.
In this contribution, we discuss the impact of such solutions on Idle/Inactive UEs, legacy and R18, and suggest agreeing on some basic principles regarding their applicability.
Discussion
The first question is: what should be the scope of RAN2 study regarding Solutions 1-4? Clearly, SSB and MIB are in the RAN1 domain, but SIB1 and other SIBs should be discussed in RAN2.
Proposal 1: RAN2 should focus on SIB1 and other SIB since SSB and MIB are in RAN1 scope.
Solutions 1-4 define new types of cells where the SSB and/or MIB and/or SIB could be made sparser or even absent (details FFS) during period of times where the network assesses that the cell can be switched from “normal” (i.e. legacy) to “Network Energy Saving” (NES) state. Although the detailed NES state of solutions 1-4 still needs to be designed in RAN1, it is clear, given the signals and channels to be reduced and/or removed that the NES state primarily impacts Idle/Inactive UEs while Connected UEs can rely on other RS (e.g. CSI-RS) and do not need to acquire broadcast system information directly from the SCells.
Proposal 2: As a baseline, NES SCells where the SSB and/or MIB and/or SIB is made sparser or even absent (FFS detailed design in RAN1), should be usable without restriction by legacy and R18 UEs in RRC_CONNECTED.
Now regarding Idle/Inactive UEs, it is clear that no idle/inactive UE (even R18) can camp on a cell where SSB and/or MIB is totally absent (e.g. Solution 4). And even when present but sparser or “partial/simplified” it seems challenging that legacy UEs could camp on it.
Observation 1: Neither legacy nor R18 Idle/Inactive UEs can camp on a NES cell where SSB and/or MIB is totally absent (e.g. Solution 4).
Observation 2: It is expected that legacy UEs cannot camp on a NES cell where SSB and/or MIB is present but sparser or “partial/simplified” (e.g. Solutions 1-3)
It is still unclear if/how often such cells would actually switch from normal to NES state and vice-versa, but the impact of a switch to NES state would be that all (at least legacy) UEs camping on that cell before the switch would need to reselect another cell, which should be avoided.
Observation 3: Depending on the design of NES state, Idle/Inactive UEs may leave/reselect back and forth a NES cell upon the cell switching back and forth to/from NES state, which should be avoided.
As discussed above, a cell where SSB and/or MIB is totally absent (e.g. Solution 4) cannot be selected by any Idle/Inactive UE so is only envisioned in multi-carrier scenario with an “anchor” cell where Idle/Inactive UEs can camp. Similarly, for legacy UEs, a cell where SSB and/or MIB is present but sparser or “partial/simplified” is only envisioned in a multi-carrier scenario with an “anchor” cell where legacy Idle/Inactive UEs can camp. Therefore, until RAN1 completes the design details of the NES cell, we think RAN2 should focus the NES study of Solutions 1-4 on NES cells in a multi-carrier scenario with an “anchor” cell where Idle/Inactive UEs can camp.
Proposal 3: Until RAN1 completes the design details of the NES cell, RAN2 focuses the NES study of Solutions 1-4 on NES cells in a multi-carrier scenario with an “anchor” cell where Idle/Inactive UEs can camp.
Moreover, considering Proposal 3 and observations 1-3, it is clear that the NES cell design should not take camping Idle/Inactive UEs into consideration so that SIB1 and other SIBs do not need to be transmitted  on NES  cells.
Proposal 4: An NES cell does not transmit SIB1.  
Proposal 5: An NES cell does not transmit other SIB.  
As NES cell does not transmit SIB1, UEs in Idle/Inactive cannot camp on NES cells. Instead, they can only camp on anchor cell. Furthermore, these UEs may want to access NES cells directly, not access from anchor cell. In order to support UEs in Idle/Inactive to access NES cells directly, it would be better that anchor cell can broadcast some necessary info to assist the UE to access NES cells directly. For example: common downlink parameters of a NES cell (e.g. frequency info/BWP info of DL, PDCCH configuration, PDSCH configuration), common uplink parameters of a NES cell (e.g. frequency info/BWP info of UL, PUSCH configuration, RACH configuration), and so on. If there are several NES cells under the coverage of anchor cell, anchor cell may need to broadcast multiple necessary info of NES cells. Hence, it would be more efficient and flexible if the necessary info of NES cells can be configured in a new SIB.
Proposal 6: An anchor cell which UEs in Idle/Inactive can camp on broadcasts some necessary info of NES cells to assist the UE to access NES cells directly, e.g. common downlink parameters of a NES cell, common uplink parameters of a NES cell, and so on.
Conclusion
According to the analysis in section 2, we have the following observations and proposals:
Proposal 1: RAN2 should focus on SIB1 and other SIB since SSB and MIB are in RAN1 scope.
Proposal 2: As a baseline, NES SCells where the SSB and/or MIB and/or SIB is made sparser or even absent (FFS detailed design in RAN1), should be usable without restriction by legacy and R18 UEs in RRC_CONNECTED.
Observation 1: Neither legacy nor R18 Idle/Inactive UEs can camp on a NES cell where SSB and/or MIB is totally absent (e.g. Solution 4).
Observation 2: It is expected that legacy UEs cannot camp on a NES cell where SSB and/or MIB is present but sparser or “partial/simplified” (e.g. Solutions 1-3)
Observation 3: Depending on the design of NES state, Idle/Inactive UEs may leave/reselect back and forth a NES cell upon the cell switching back and forth to/from NES state, which should be avoided.
Proposal 3: Until RAN1 completes the design details of the NES cell, RAN2 focuses the NES study of Solutions 1-4 on NES cells in a multi-carrier scenario with an “anchor” cell where Idle/Inactive UEs can camp.
Proposal 4: An NES cell does not transmit SIB1.  
Proposal 5: An NES cell does not transmit other SIB.  
Proposal 6: An anchor cell which UEs in Idle/Inactive can camp on broadcasts some necessary info of NES cells to assist the UE to access NES cells directly, e.g. common downlink parameters of a NES cell, common uplink parameters of a NES cell, and so on.
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