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1	Introduction
[bookmark: _Ref178064866]In RAN2#119bis-e, multiple aspects of SIB-less, SSB-less and paging enhancements were discussed and some aspects were left open, according to the e-mail discussion [POST119bis][304][NES] TP on cell selection/reselection and SSB/SIB-less. This contribution discusses those aspects and further enhancements for paging. 
2	Discussion
2.1	SIB-less/SSB-less
The following two scenarios were discussed to be studied:
1.	The anchor cell transmit SIs for NES cells, and NES cells transmit neither SSBs nor SIs;
2.	The anchor cell transmit SIs for NES cells, and NES cells transmit SSBs but not SIs.
Aspects to be addressed:
a)	the detailed solution and potential specification impacts for each direction;
b)	the benefits for energy saving and constraints for each direction (baseline is the anchor cell + SIB-less cell);
c)	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;
d)	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
e)	how to handle paging:
i.	detailed solution description, benefits and potential specification impact (baseline is the anchor cell + SIB-less cell);
ii.	impact on UE behaviour on cell camping;
iii.	applicability of existing solutions
iv.	whether a common solution can be applied to both SSB-less and SIB-less solutions

On a), b) and d) above, it seems too early to address detailed aspects, further impacts to the specifications can be addressed in WI phase. For the SI phase, we do not see a need to prioritize any of the solutions.
[bookmark: _Toc118387791]For SI phase, there is no need to discuss RRC details for SIB-less/SSB-less solutions.
On c), as also hinted above, whether the UE is allowed to camp on the cell applying SIB-less/SSB-less also depends on which particular direction is adopted. As a baseline, it could be adopted that the UE can also camp on the SIB-less/SSB-less cell, this could be revisited if any particular issue is found. 
[bookmark: _Toc118387786]As a working assumption,  it should be possible for the UE to camp on the anchor cell as well as the SIB-less/SSB-less cell.
Furthermore, the solution would be useful mainly if it can be applied to all RRC states, e.g. if UEs in RRC_CONNECTED mode would expect to receive SSBs on an SSB-less cell, it would take away the advantage of omitting SSBs for that cell.
[bookmark: _Toc118387787]SSBs/SSB-less solutions are applicable to RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED.
For paging described in e), we understand paging can still be performed on the SIB-less cell since such cell would still transmit SSBs. However, for SSB-less cell, paging may be an issue, e.g. UE may not be able to identify the non-anchor cell for paging.
[bookmark: _Toc118387788]Paging can be performed on a SIB-less cell, but not on an SSB-less cell.  
2.2	Paging enhancement for beams
Another aspect that worth to be addressed for paging in NES is related to the paging on beams. In Section 7.1 of 38.304 (Section 7.1) [2], which specifies the UE procedures in idle mode and RRC inactive state, the following is stated: 
“In multi-beam operations, the UE assumes that the same paging message and the same Short Message are repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the paging message and Short Message is up to UE implementation.”

[bookmark: _Toc118387792]In multi-beam operations, the UE assumes that the same paging message and the same Short Message are repeated in all transmitted beams.
[bookmark: _Toc118387793]The reception of the paging message and Short Message is up to UE implementation, and hence the NW is not aware of on which beams the UE receives and on which beams the UE ignores the paging message.
[bookmark: _Hlk115161387]Repeating the same paging message in all transmitted beams could be redundant and lead to unnecessary signalling and waste of resources, which altogether could contribute to unnecessary NW energy consumption. Therefore, we think that in certain cases, the NW does not need to repeat the same paging message in all beams, but only in a subset of relevant beams. This solution can be used in the cases in which the NW is aware of the UE location, e.g., in the case of a stationary UE, a Fixed Wireless Access (FWA) point, etc.    
[bookmark: _Toc118387789]Paging can be done only on a subset of beams.

[bookmark: _Toc118387790]A TP is provided to reflect the proposas in both section 2.1 and 2.2.
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	For SI phase, there is no need to discuss RRC details for SIB-less/SSB-less solutions.
Observation 2	In multi-beam operations, the UE assumes that the same paging message and the same Short Message are repeated in all transmitted beams.
Observation 3	The reception of the paging message and Short Message is up to UE implementation, and hence the NW is not aware of on which beams the UE receives and on which beams the UE ignores the paging message.

Based on the discussion in the previous sections we propose the following:
Proposal 1	As a working assumption,  it should be possible for the UE to camp on the anchor cell as well as the SIB-less/SSB-less cell.
Proposal 2	SSBs/SSB-less solutions are applicable to RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED.
Proposal 3	Paging can be performed on a SIB-less cell, but not on an SSB-less cell.
Proposal 4	Paging can be done only on a subset of beams.
A TP is provided to reflect the proposas in both section 2.1 and 2.2.
4	TP for Study on network energy savings for NR

(The TP takes R2-2211427 as baseline)

6.1	Techniques in time domain
6.1.2	SCell without SSB in inter-band CA
6.1.2.x	Higher layer procedures
The SCell without SSB in intra-band CA is considered as baseline, i.e., for a serving cell without transmission of SS/PBCH blocks, a UE acquires time and frequency synchronization with the serving cell based on receptions of SS/PBCH blocks on the SpCell or the SCell, of the cell group.
Editor's note: impacts in RAN2 may need further analysis pending on other WGs progress.
6.1.2.z	Impacts on network interfaces
Editor's note: will be updated once more agreements are made.
6.1.3	NES Cell without SIB
6.1.3.x	Higher layer procedures
NES cell without SIB is only applicable in multi-carrier scenario, where there is an anchor cell and one or multiple NES cell(s) without SIB in different carrier(s).
Anchor cell is a cell where NES-capable UE assumes SSB, system information and paging are transmitted.
Editor's note: FFS: The system information transmitted by anchor cell also includes the necessary information for NES-capable UEs to access via an NES cell without SIB.
An NES cell without SIB omits the transmission of SIB, or omits the transmission of both SSB and SIB.
Editor's note: FFS the details on how to support NES cell without SIB or without SSB and SIB.
Editor's note: FFS whether paging enhancements, e.g. no paging transmission, is applied to the scenarios where SSB and/or SIB is not transmitted on the NES cells.
The cell without SIB and cell without SSB and SIB techniques are applicable to RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED.
Paging can be performed on a cell without SIB, but not on a cell without SSB and SIB.
6.1.3.z	Impacts on network interfaces
Editor's note: will be updated once more agreements are made.
6.1.x	Paging on a subset of beams
In multi-beam operations for NES, the same paging message and the Short Message may not be repeated in all transmitted beams. 



