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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In previous RAN2 meeting, agreements were made on Common HO enhancements for NR NTN [1] with LS sent to RAN3 [2]. With RAN3 reply LS available in [3], this discussion can now be resumed for a conclusion based on RAN3 input. 
In this document, we focus on further details on common (C)HO configuration support in NR NTN and provide observations and proposals from our perspective.
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]Discussion on common (C)HO configuration
2.0	Confirmation of common (C)HO config support for intra-gNB case
In RAN2#122 meeting, the following agreements were achieved for common (C)HO configuration delivery, as shown below:
1. Come back to the proposal to broadcast the target cell’s servingCellConfigCommon (as common (C)HO signalling) after feedback from RAN3
1. Send al LS to RAN3 asking whether, in case target cell’s servingCellConfigCommon is broadcast in the source cell (as common (C)HO signalling), the target cell’s servingCellConfigCommon can be transferred to the source cell in the inter-gNB HO case in R18
However, some companies thought there were impacts on RAN3 for common configuration to be provided by target cells, so RAN2 sent LS to RAN3 to ask for the feasibility for inter-gNB scenario [2]. 
In the reply LS [3], RAN3 replied that:
	RAN3 understands the motivation of the Common Signaling in (C)HO is to broadcast servingCellConfigCommon of the target cell in the source cell for inter-gNB handover to reduce signaling overhead. However, RAN3 would like to inform RAN2 that RAN3 will not support any enhancement for Common Signaling in (C)HO in Rel18, either by providing target cell’s servingCellConfigCommon to source cell through network signaling or via OAM.


It can be seen that RAN3 will not support any enhancement for Common signaling in (C)HO in Rel-18, either by providing target cell’s servingCellConfigCommon to source cell through network signaling or via OAM. However, this does not prevent the Common (C)HO mechanism to be supported for the intra-gNB case in Rel-18 NR NTN, i.e. when the source/target satellites are connected to the same gNB on the ground via feeder link, because intra-gNB scenario does not need any RAN3 specification work on INM. Actually, in practical deployment, it is a popular deployment option that the NTN is deployed via intra-gNB. This is because with the current NTN architecture, NTN NG-RAN nodes may be deployed with large distance, e.g. thousands of km apart. And the distance may potentially cover many cities or even countries. Therefore, we can focus on the scenario of intra-gNB in RAN2 to support common (C)HO configuration mechanism. 
Observation 1: Although RAN3 will not support any enhancement for Common Signalling in (C)HO in Rel-18, support of common (C)HO enhancement for intra-gNB handover across different satellites is still possible w/o any RAN3 work.
Someone argued that for intra-gNB scenario, unchanged PCI mechanism that has been agreed is already sufficient to realize overhead reduction purpose, so common (C)HO configuration is no more needed. However, we think the unchanged PCI mechanism may be mainly applicable for the NTN with quasi earth-fixed cell, which may to some extent limit its deployment. Also, one cannot assume the restriction that the NW can perform unchanged PCI mechanism only, but has no chance to perform L3 mobility procedure. To leave more flexibility to UE and network, solutions are also needed for common (C)HO configuration.
Observation 2: Common (C)HO configuration is still needed for the intra-gNB handover scenario in NR NTN, in order to give NW more operation flexibility to realize mobility signaling reduction purpose and cover the scenarios for which unchanged PCI may not be applicable. 
Hence, we propose to support common (C)HO configuration for the intra-gNB scenario in Rel-18.
Proposal 1: RAN2 concludes that common (C)HO configuration is supported for intra-gNB scenario (i.e. source/target satellites linked to the same gNB on the ground) in Rel-18 NR NTN.
2.1	Parameters included in the common configuration for neighbor cells
During current HO procedure, the target cell will transfer common information, i.e. field of spCellConfigCommon, to UE via dedicated RRC signaling. Actually, this part is the same for all the UEs which perform HO to the same target cell. Besides, considering that this common information is also broadcasted by the target cell via SIB1, there is no security issue if it is provided via broadcast by the serving cell.
So, it is obvious that sending servingCellConfigCommon of the target cells via common signaling is feasible and brings signaling reduction from the network perspective.
Proposal 2: The serving cell broadcasts the target cell’s servingCellConfigCommon (as common (C)HO signalling).
2.2	Signaling to provide common (C)HO configuration
If the common (C)HO configuration is broadcasted in SIB, two options can be further discussed:
· Option 1: Using existing SIB to transfer the common (C)HO configuration;
· Option 2: Defining one new SIB to transfer the common (C)HO configuration.
In fact, the common (C)HO configuration is only used to transfer the common configuration of the target cell for the HO procedure. If the information is included in existing SIBs, both inactive/idle and connected UEs have to receive the common (C)HO configuration, even if it is not necessary for these UEs. This results in negative impacts to the UEs which does not support or have no interests on common (C)HO configuration, and also leads to potential trouble due to SI size limitation. Hence, it is not suitable to include this information in the existing SIB.
On the other hand, when new SIB is defined to transfer the common (C)HO configuration, only the UE which is interested in the information will acquire the information. There will be no influence to the UE which does not support or has no interest on the common (C)HO configuration mechanism. Also, if new SIB is defined, the legacy mechanism can be reused, i.e. the SIB scheduling information is included in SIB1 and the UE which is interested in the information can acquire the information based on the scheduling information in SIB1.
Proposal 3: Define one new SIB, i.e. SIBx, to transfer the common (C)HO configuration.
Considering that the trajectory of a satellite can be predicted based on the ephemeris, most UEs are likely to perform handover to only one or two upcoming target cell(s) in the predictable direction. Hence, the network only needs to broadcast the common configuration of these adjacent target cell(s), considering the high probability that the UE will be switched to these cells. It is up to NW implementation to figure out which neighbour target cells’ common info is provided in the SIB, and the specific number of the target cell(s) can be left to the stage-3 running CR discussion. 
Proposal 4: The serving cell broadcasts the common configuration of the neighbour target cell(s) based on the ephemeris of the satellites. The number is FFS and can be left to stage-3 RRC running CR discussion.
2.3	Procedure for common (C)HO configuration mechanism
In Figure 1, we illustrate the procedure on how common (C)HO configuration works. The procedure can be summarized as follows:
· Step 1: The UE acquires the scheduling information for common (C)HO configuration from SIB1 upon particular time, e.g. based on network indication or one duration before t-Service. 
The scheduling information for (C)HO may include the window length where SIBx is broadcasted, the periodicity of SIBx, wherein SIBx indicates the common (C)HO configuration per Proposal 3. Considering the common (C)HO configuration is only applied for handover execution, so it only requires to be provided before the time of the handover execution. So it doesn’t need to be broadcast periodically continuingly as other SIBs.
For quasi-Earth Fixed Cell, considering the UEs starting HO at a time close to t-Service, one option is to introduce a time offset parameter, offsetHO, in SIB1. SIBx can be broadcasted after the time point (t-Service – offsetHO), instead of during the whole serving time of the serving cell. At the UE side, the UE only monitors SIBx during the time [(t-Service – offsetHO), t-Service]. 
· Step 2: The UE starts to monitor SIBx according to the scheduling information in SIB1, if the UE supports common (C)HO configuration. 
Based on the above analysis, the UE could start to monitor SIBx at the indicated time in Step 1.
· Step 3: The network sends dedicated (C)HO command that includes only UE specific parameters, on top of common (C)HO configuration to the UE supporting common (C)HO configuration. 
The order of the step 2 and step 3 may change and this is up to network implementation.
· Step 4: The UE initiates HO using the target cell common configuration in SIBx and the dedicated (C)HO command with UE specific parameters (only if both are acquired).
It may happen that the UE does not receive common configuration in SIBx. In order to solve this issue, the UE could indicate to the source cell or just listen to the SIB1 of the target cell to acquire servingCellConfigCommon of the target cell.
  [image: ]
Figure 1: Illustration on how (C)HO configuration works
Based on the procedure shown in Figure 1, the procedure and intended UE behaviour is summarized in the following proposal.
Proposal 5: Take the following procedure as the baseline for common (C)HO configuration mechanism:
· Step 1: The UE acquires the scheduling information for common (C)HO configuration from SIB1 upon a specified time point, e.g. upon (t-Service - offsetHO). 
· Step 2: The UE starts to monitor SIBx according to the scheduling information in SIB1, if the UE supports common (C)HO configuration.
· Step 3: The network sends dedicated (C)HO command including UE specific parameters.
· Step 4: the UE initiates HO using the target cell common configuration in SIBx as well as the UE specific parameters in dedicated (C)HO command.
[bookmark: _GoBack]Note: The order of step 2 and step 3 is up to network implementation.
Conclusion
In this document, we discuss the issues for common (C)HO configuration in NTN, and the observations and proposls are listed as follows:
Observation 1: Although RAN3 will not support any enhancement for Common Signalling in (C)HO in Rel-18, support of common (C)HO enhancement for intra-gNB handover across different satellites is still possible w/o any RAN3 work.
Observation 2: Common (C)HO configuration is still needed for the intra-gNB handover scenario in NR NTN, in order to give NW more operation flexibility to realize mobility signaling reduction purpose and cover the scenarios for which unchanged PCI may not be applicable. 
Proposal 1: RAN2 concludes that common (C)HO configuration is supported for intra-gNB scenario (i.e. source/target satellites linked to the same gNB on the ground) in Rel-18 NR NTN.
Proposal 2: The serving cell broadcasts the target cell’s servingCellConfigCommon (as common (C)HO signalling).
Proposal 3: Define one new SIB, i.e. SIBx, to transfer the common (C)HO configuration.
Proposal 4: The serving cell broadcasts the common configuration of the neighbour target cell(s) based on the ephemeris of the satellites. The number is FFS and can be left to stage-3 RRC running CR discussion.
Proposal 5: Take the following procedure as the baseline for common (C)HO configuration mechanism:
· Step 1: The UE acquires the scheduling information for common (C)HO configuration from SIB1 upon a specified time point, e.g. upon (t-Service - offsetHO). 
· Step 2: The UE starts to monitor SIBx according to the scheduling information in SIB1, if the UE supports common (C)HO configuration.
· Step 3: The network sends dedicated (C)HO command including UE specific parameters.
· Step 4: the UE initiates HO using the target cell common configuration in SIBx as well as the UE specific parameters in dedicated (C)HO command.
Note: The order of step 2 and step 3 is up to network implementation.
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