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1	Introduction
In the last RAN2 meeting, the following agreements are made for handover
Agreements:
1. For SSB/SIB-less solution, RAN2 starts with multi-carrier case
1. 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
1. 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.  

In this contribution, the pros and cons of the 2 approaches above for SIB-less/SSB-less solution are further discussed.
2	Discussion
From the last RAN2 meeting, there are 2 solutions being proposed during online:
1. NES/non-anchor cell does not transmit SSB as well as SIB1, and UE camps on anchor cell
2. NES/non-anchor cell does not transmit SIB1, and UE camps on NES/non-anchor cell after receiving SIB from anchor cell.
The main reason of studying such solution is to reduce or remove the common DL signals as much as possible. As mentioned in [1], the total time-domain resource occupancy of SSB and SIB1 is around 29.2%, in comparison to just SIB1 which is around 22.7%. If both SSB and SIB1 can be removed, it will provide the maximum NES gain.
Observation#1: A cell not transmitting SSB and SIB1 will provide more NES gain than if only SIB1 is not transmitted.
Further details on 1): NES/non-anchor cell does not transmit SSB as well as SIB1, and UE camps on anchor cell
Our understanding is that this is similar to NBIoT multi-carrier operation where there is an anchor carrier which provides DL synchronisation to the NES/non-anchor cell. Hence there is no need for SSB. There is also no need for SIB1 of the NES cell as the UE can be configured by the gNB to use the non-anchor cells in RRC Setup/Resume. Basically, the UE camps on the anchor cell and is only configured to use the NES/non-anchor cell  in RRC Setup/Resume. This can be done without increasing the size of the SIB1/SI in the anchor cell as RACH and paging is over the anchor cell. In later release, it is extended to allow RACH and paging reception in the non-anchor cell. For RACH on non-anchor cell, the DL synchronisation is based on the anchor cell and there is a selection scheme to select whether the UE should perform RACH on the anchor cell or the non-anchor cell based on a random draw. The additional parameter for the selection scheme is provided in the SIB of the anchor cell. For paging reception, paging load is spread over the anchor and non-anchor cells where the paging occasions in the non-anchor cells are treated as additional paging occasions of the anchor cells. 
The gNB can keep the UE in anchor cell (if gNB decides not to configure the UE to use the non-anchor cell) and use such NES/non-anchor cell as intra-band/inter-band SSBless SCell for CA. 
Hence the high-level impact of the 1) to RAN2 can be summarized as follow:
· Update to the RRC Setup/Resume to configure the UE to use the non-anchor cell .
· Selection between the RACH for anchor and non-anchor cells (Optional)
· Paging occasion selection between the anchor and non-anchor cells (Optional)
There is no impact to cell selection/reselection to the NES/non-anchor cell since the UE only camps on the anchor cell.
On the other hand, since the DL synchronisation depends on the anchor cell, it can only be used in deployment where the DL synchronisation of the anchor cell can be reused by the anchor cell (i.e. where SSBless is possible in intra-band case). 
Observation#2: For Approach 1 (SSB/SIB less operation): The main part of the solution is to update RRCSetup/Resume to configure the UE to use the non-anchor cell No impact to cell selection/reselection as the UE still camps on the anchor cell.
Observation#3: For Approach 1 (SSB/SIB less operation): It is optional on whether to configure RACH and paging occasion on non-anchor cells. If configured, additional overhead needs to be provided in the SIB of the anchor carrier.
Observation#4: For Approach 1 (SSB/SIB less operation): As DL synchronisation depends on the anchor cell, the deployment may be limited to where the DL synchronisation of the anchor cell can be reused by the non-anchor cell. 
Further details on 2): NES/non-anchor cell does not transmit SIB1, and UE camps on NES/non-anchor cell after receiving SIB from anchor cell.
The main concept of this solution is to provide the SIB1/SI of the NES/non-anchor cell on the anchor cell. The UE needs to acquire the SIB/SI from the anchor cell (even if SIB/SI configurations of non-anchor cell is the same as anchor cell, the UE needs to know it). Apart from not transmitting SIB, the NES/non-anchor cell operates as if it is a standalone cell. The high-level impact of the 2) to RAN2 can be summarized as follow
· Include the SIB1/SI of the NES/non-anchor cell on the anchor cell
· Update the SIB1/SI update mechanism for the NES/non-anchor cell where the UE needs to switch to the anchor cell to acquire the updated SIB1/SI. Also related to whether paging is supported on NES cell
· Impact to cell selection/reselection procedure for accessing and camping on the NES cell needs to be discussed:
· How the UE knows that it is SIB1-less cell and not an NR SCG cell only?
· How the UE knows which anchor cell to switch to for the SIB1/SI of the NES/non-anchor cell
· How does the UE know whether it has valid SIBs for the NES cell for a returning UE
· Impact to legacy UE detecting such cell (assume this will be resolved via noSIB1)
The main impact for this solution is on cell selection/reselection procedure when a UE camps a cell and does not have SIB1 of the NES cell.  This may result in access delay for the UE and also additional UE power consumption to switch to anchor cell to acquire the SIB1/SI.
On the other hand, as SSB is still transmitted, such NES cell does not depend on the anchor cell for DL synchronisation and thus provide more flexible deployment.
Observation#5: For Approach 2 (SIBless operation): The main impact of the solution:
· Transmission of SIB1/SI of the non-anchor cell on anchor cell and SIB1/SI update mechanism requires UE switching to anchor cell
· Cell selection/reselection impact for accessing and camping on the NES cell due to SIB1/SI of NES cell on the anchor carrier.
Observation#6: For Approach 2 (SIBless operation): More flexible deployment than 1) since SSB is still transmitted.
The RAN2 impact to approach 1) can be quite limited and still provide NES gain due to SSB and SIB1/SI not transmitted. However, it is less flexible in terms of deployment due to no SSB.  The RAN2 impact to approach 2) are relative more than approach 1) and the NES gain is less than approach 1). Also by including SIB1/SI in the anchor cell, it is unclear the amount of network energy saving. This will require further evaluation from RAN1. On the other hand, it is more flexible in terms of deployment due to SSB transmission.  The following shows a summary
	
	Approach 1
NES/non-anchor cell does not transmit SSB as well as SIB1, and UE camps on anchor cell
	Approach 2
NES/non-anchor cell does not transmit SIB1, and UE camps on NES/non-anchor cell after receiving SIB from anchor cell.


	RAN2 impact
	Low 
	High ☹

	NES gain
	High 
	Low 

	Flexible in deployment
	Limited to intra-band (and some cases of inter-band subject to RAN1 conclusion) 
	Apply to intra and inter-band deployment 



In view of minimum RAN2 effort in approach 1, it is proposed to:
Proposal: Work on further on approach 1): NES/non-anchor cell does not transmit SSB as well as SIB1 in the WI phase.
3	Conclusion
It is requested that RAN2 agree to the proposals and observations below:
Observation#1: A cell not transmitting SSB and SIB1 will provide more NES gain than if only SIB1 is not transmitted.
Observation#2: For Approach 1 (SSB/SIB less operation): The main part of the solution is to update RRCSetup/Resume to configure the UE to use the non-anchor cell No impact to cell selection/reselection as the UE still camps on the anchor cell.
Observation#3: For Approach 1 (SSB/SIB less operation): It is optional on whether to configure RACH and paging occasion on non-anchor cells. If configured, additional overhead needs to be provided in the SIB of the anchor carrier.
Observation#4: For Approach 1 (SSB/SIB less operation): As DL synchronisation depends on the anchor cell, the deployment may be limited to where the DL synchronisation of the anchor cell can be reused by the non-anchor cell. 
Observation#5: For Approach 2 (SIBless operation): The main impact of the solution:
· Transmission of SIB1/SI of the non-anchor cell on anchor cell and SIB1/SI update mechanism requires UE switching to anchor cell
· Cell selection/reselection impact for accessing and camping on the NES cell due to SIB1/SI of NES cell on the anchor carrier.
Observation#6: For Approach 2 (SIBless operation): More flexible deployment than 1) since SSB is still transmitted.
Proposal: Work on further on approach 1): NES/non-anchor cell does not transmit SSB as well as SIB1 in the WI phase
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