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1 Introduction
gNB and UE supporting techniques for NES were discussed in RAN2#119bis-e meeting[1]. Some agreements have been achieved on cell selection/reselection and SSB/SIB-less solutions for principles or directions as listed below. Open issues and further details are FFS.
Agreements:

1 There is a need to allow NES cells to prevent legacy UEs from camping. FFS the definition of NES cells.

2 Whether to bar legacy UEs is configurable by NES cells in Idle/Inactive mode and the network should be able to allow NES-capable UEs to camp on the NES cell.   Options to bar UEs to be considered are 1) UseIntra/InterFreqExcludedCellList (FFS on the exact mechanism and spec impact) and 2) use cellBarred or cell reservation fields in MIB/SIB.      

3 The network should be able to configure NES capable UEs to (de)prioritize NES cells.  mechanism such as can be considered for both frequency and cell levels cell selection/reselection (de)prioritization.  FFS on whether the existing mechanism is sufficient.
4 For SSB/SIB-less solution, RAN2 starts with multi-carrier case
5 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
6 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) non-anchor NES cell doesn’t transmit SSB and SI 2) non-anchor cell doesn’t transmit SIB) FFS for paging in both mechanisms.  
This contribution will focus on techniques on common signal-less solutions including SSB-less, SIB-less as well as paging-less solutions from RAN2 point of view.
2 Discussion
According to the anchor carrier mechanism of NB-IoT specified in Rel-13, UE receives SSB/SIB/paging and performs RACH and establish connection in anchor carrier. If SSB/SIB-less solution use NB-IOT as baseline, i.e., UE can only establish connection in anchor carrier, the UEs selecting the NES cell should reselect to the anchor cell and initiate RACH in the anchor cell as needed, thus the anchor cell may be overloaded due to NES. When the NES cell goes back to non-NES mode, the UEs may do cell reselection again, which leads to frequent cell reselection in UE. 
It has been agreed the network should be able to allow NES-capable UEs to camp on the NES cell. To limit the impact to the anchor cell and prevent frequent cell reselection due to NES, it is proposed that the NES-capable UE should be able to camp on (i.e., performing RACH and establish connection) the NES cell of SSB/SIB-less.
Proposal 1: RAN2 to confirm NES-capable UEs can perform RACH and establish connection directly in SSB/SIB-less cell.
2.1  SIB-less solution
For SIB-less solution, it can be considered that an NES cell does not have to transmit SIBs (i.e., SIB1 and SIs) for network energy saving while SSB is still transmitted. 
During the offline discussion in last meeting[2], it is considered that anchor cell transmits necessary information of the NES cell for UEs to access the NES cell directly. The anchor cell in SIB-less solution can be defined as the cell which transmits SIB and information for the NES cell which does not transmit SIBs. 
Proposal 2: Anchor cell in SIB-less solution is defined as the cell transmitting SIBs and necessary information for accessing the NES cell which does not transmit SIBs.

The necessary information for the NES cell which is carried by the anchor cell is FFS. 
To select and establish connection with the NES cell, UEs in idle/inactive mode can acquire information from the anchor cell. For camping on the NES cell, cell selection info, access related info should be transmitted by anchor cell. For establishing connection in the NES cell, connection establishment info and serving cell common configuration should be transmitted by the anchor cell. 
The necessary information carried by the anchor cell at least includes:

· Cell selection info
· Cell access related info

· UAC barring info

· Connection establishment failure control info

· Timers and constants for connection establishment
· Serving cell common configuration
Proposal 3: For NES-capable UE selecting and establishing connection with the SIB-less cell, the necessary information for the SIB-less cell which is carried by the anchor cell includes cell selection info, access related info, connection establishment info and serving cell common configuration.
Those fields all belong to SIB1 and other fields in SIB1 may be not necessarily transmitted by the anchor cell. NES cell’s SIs are not necessarily transmitted by anchor cell, because UEs can request for on-demand SI in the NES cell using the information (i.e., SI request configuration) from the anchor cell. FFS whether other information for acquiring SIs of NES cell can be delivered by anchor cell.
Proposal 4: NES cell’s SI should not be transmitted by the anchor cell.
2.2  SSB-less solution
For SSB-less solution, as SSB-less cell in intra-band scenario has already been supported in Rel-15, it’s good to support SSB-less in inter-band scenario based on intra-band scenario.

It can be considered an NES cell does not have to transmit both SSB and SIB for network energy saving.

Without SSB and SIB transmission, anchor cell can transmit necessary information of the NES cell for the NES-capable UEs to select and access the NES cell. The anchor cell in SSB-less solution can be defined as the cell which transmits SSB, SIBs of itself and information for the NES cell which does not transmit SSB and SIBs. 

Proposal 5: Anchor cell in SSB-less solution is defined as the cell transmitting SSB, SIBs and necessary information for accessing the NES cell which does not transmit SSB and SIBs.
UE should be able to select the SSB-less cell via the anchor cell and necessary information which is transmitted by the anchor cell. For SIB-less aspect, the necessary information carried by the anchor cell is similar with the SIB-less solution. 
Proposal 6: For SSB-less solution, the necessary information carried by anchor cell is same to the SIB-less solution.
Due to less of SSB, the UE has to derive DL timing of the NES cell from the anchor cell. As for SSB associated operation, e.g., cell selection, random access, paging, or measurement operations which are based on SSB, the NES-capable UE should be use SSB of the anchor cell. That requires time synchronization and co-location between the SSB-less cell and the anchor cell. 
Proposal 7: NES-capable UE should use the SSB of anchor cell for SSB associated operation in SSB-less cell.
2.3  Paging-less solution 
As cells in the same paging area (i.e., TA or RANA) transmit the same paging message for a UE even if coverages of the cells are overlapping with each other, that it will make much waste of energy. Thus, RAN2 should discuss paging-less solution in case the NES cell which has overlapping coverage with another cell. 
Proposal 8: RAN2 should discuss paging-less solution in case the NES cell which has overlapping coverage and the same paging area with another cell.
The network does not transmit paging in a NES cell and only transmit paging in anchor cell if the NES cell and the anchor cell share the same paging area and have the overlapping coverage. 
Some companies may argue a UE should not camp on a paging-less cell while receiving paging in another cell since it should maintain time synchronization with both paging cell and paging-less cell which will increase UE power and complexity. However, the situation is similar if UE camps on SSB/SIB-less cell and receives information on anchor cell. It may not be a big issue if the NES cell is time synchronized with the anchor cell. 
The NES-capable UE is supposed to camp on the NES cell while receiving paging in the anchor cell, and initiate RACH when it receives paging in the anchor cell. Anchor cell is the cell where UEs camping on the NES cell receives paging. And the anchor cell should share the same paging area and has the overlapping coverage with the NES cell.
Proposal 9: Anchor cell in paging-less solution is defined as the cell where the UEs camping on the paging-less cell receive paging. The anchor cell shares the same paging area and has the overlapping coverage with the paging-less cell.
According to the agreement, whether paging-less is applied to the NES cell who does not transmit SSB/SIBs is FFS. We think it may not be necessary to bundle the paging-less and SSB/SIB-less solution since requirement for the scenario may be different for each solution.
From the UE power saving aspect, paging-less solution can be supported with SSB-less solution as SSB-less solution requires time synchronization between the NES cell and the anchor cell.
Proposal 10: Considering the impact to UE, paging-less solution can be supported together with SSB-less solution.
3 Conclusion

In this contribution, we have some discussions on common signal-less solutions and the following proposals are made:
Proposal 1: RAN2 to confirm NES-capable UEs can perform RACH and establish connection directly in SSB/SIB-less cell.
Proposal 2: Anchor cell in SIB-less solution is defined as the cell transmitting SIBs and necessary information for accessing the NES cell which does not transmit SIBs.
Proposal 3: For NES-capable UE selecting and establishing connection with the SIB-less cell, the necessary information for the SIB-less cell which is carried by the anchor cell includes cell selection info, access related info, connection establishment info and serving cell common configuration.
Proposal 4: NES cell’s SI should not be transmitted by the anchor cell.

Proposal 5: Anchor cell in SSB-less solution is defined as the cell transmitting SSB, SIBs and necessary information for accessing the NES cell which does not transmit SSB and SIBs.
Proposal 6: For SSB-less solution, the necessary information carried by anchor cell is same to the SIB-less solution.
Proposal 7: NES-capable UE should use the SSB of anchor cell for SSB associated operation in SSB-less cell.
Proposal 8: RAN2 should discuss paging-less solution in case the NES cell which has overlapping coverage and the same paging area with another cell.
Proposal 9: Anchor cell in paging-less solution is defined as the cell where the UEs camping on the paging-less cell receive paging. The anchor cell shares the same paging area and has the overlapping coverage with the paging-less cell.
Proposal 10: Considering the impact to UE, paging-less solution can be supported together with SSB-less solution.
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