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1. Introduction
RAN3-114bis-e meeting has discussed RedCap capability exchange issue. And some agreements are given as follows.
	· For coordination of RedCap access/mobility restrictions:
· OAM is not precluded (may be sufficient in some deployments)
· Support the exchange of RedCap access configuration via Xn Setup/Configuration Update (solution 2) 
· Support sending RedCap access configuration over F1AP
· For mobility between nodes without Xn, assume OAM, but allow to revisit next meeting also taking into account RACS discussion if applicable)



In this paper, we will further discuss the leftover issues including mobility between nodes without Xn.
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]2.1) Mobility between nodes without Xn
In the previous meeting, it has been agreed that for mobility between nodes without Xn, assume OAM, but allow to revisit and also taking into account RACS discussion. For NG based handover, if the target gNB does not support the RedCap UEs, it could fail the handover procedure additionally with new introduced failure cause(s). However, this is clearly not a good approach. On the other hand, if the target node is a legacy NG-RAN node, RedCap UEs cannot be recognized during handover. In this case, the legacy target gNB may consider the RedCap UE as a normal UE and accept the handover procedure. To prevent handover from the RedCap UE to a legacy NG-RAN node, a similar approach as the RACS can be used, i.e., a new RedCap IE with the criticality set as ‘Reject’ is introduced in the source-to-target container. Then the legacy target NG-RAN node would reject the handover procedure since the new IE cannot be recognized, and respond with the criticality diagnostics in the target-to-source-failure container. As such, a RedCap UE will not be handover to a legacy gNB in the case of NG handover. In addition, we can even have some enhancements specific to RedCap. For example, in the response message of both successful cases and failure cases, the 1/2 Rx barring situation can be included, so the source know the target gNB temporarily bars 1Rx branch or 2Rx branch or both. 
In the meanwhile, we note that no conclusion has been drawn for RACS yet, so the details might change, in this paper we just propose one potential way forward. 
Proposal 1:  For mobility between nodes without Xn, we should rely on NG based handover, one potential way is introducing a new IE with the criticality set to ‘Reject’ in the Source NG-RAN Node to Target NG-RAN Node Transparent Container to inform the target gNB about the handover of RedCap UEs. 
2.2) Text Proposal to TS 38.401
In the previous meeting it was agreed to support sending RedCap access configuration over F1AP. After checking 38.401, we found it’s needed to add a corresponding description in the step 1 of section 8.5 “F1 Startup and cells activation”. Specifically, the following TP is suggested:
1. The gNB-DU sends an F1 SETUP REQUEST message to the gNB-CU including a list of cells that are configured and ready to be activated. For each cell supporting NPN the gNB-DU includes NPN specific information. For supporting RedCap UE, gNB-DU may also provide information on RedCap access configuration at the gNB-DU for each cell. 
In addition, in current BL CR of 38.401 [1], there is a sentence describing the RedCap indication for early access identification in the INITIAL UL RRC MESSAGE TRANSFER message for UE initial access procedure. We note that this should be the same for RRC connection reestablishment procedure, so the following TP for section 8.7 is suggested:
4.	The gNB-DU includes the RRC message and, if the UE is admitted, the corresponding low layer configuration for the UE in the INITIAL UL RRC MESSAGE TRANSFER message and transfers to the gNB-CU. The INITIAL UL RRC MESSAGE TRANSFER message includes the new C-RNTI. If the gNB-DU identifies the UE as a Reduced Capability UE during the random access procedure, a RedCap Indication is provided in the INITIAL UL RRC MESSAGE TRANSFER message.
Proposal 2: Discuss and approve the above TP for TS 38.401.
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Based on the discussion in this paper, we propose the following:
Proposal 1:  For mobility between nodes without Xn, we should rely on NG based handover, one potential way is introducing a new IE with the criticality set to ‘Reject’ in the Source NG-RAN Node to Target NG-RAN Node Transparent Container to inform the target gNB about the handover of RedCap UEs. 
Proposal 2: Discuss and approve the above TP for TS 38.401.
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4. Text proposal to TS 38.401
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This function allows to setup the F1 interface between a gNB-DU and a gNB-CU and it allows to activate the gNB-DU cells.



Figure 8.5-1: F1 startup and cell activation
0. The gNB-DU and its cells are configured by OAM in the F1 pre-operational state. The gNB-DU has TNL connectivity toward the gNB-CU.
1. The gNB-DU sends an F1 SETUP REQUEST message to the gNB-CU including a list of cells that are configured and ready to be activated. For each cell supporting NPN the gNB-DU includes NPN specific information. For supporting RedCap UE, gNB-DU may also provide information on RedCap access configuration at the gNB-DU for each cell.
2. In NG-RAN, the gNB-CU ensures the connectivity toward the core network. For this reason, the gNB-CU may initiate either the NG Setup or the gNB Configuration Update procedure towards 5GC.
3. The gNB-CU sends an F1 SETUP RESPONSE message to the gNB-DU that optionally includes a list of cells to be activated. The cells in the list of cells to be activated in F1 SETUP RESPONSE message become active, while the cells not in the list are inactive. The cells that are active are Out-of-Service until the gNB-DU indicates that they are In-Service . The gNB-DU will initiate the gNB-DU Configuration Update procedure towards the gNB-CU and includes the cell(s) that are In-Service  and/or the cell(s) that are Out-Of-Service. The gNB-DU may also indicate cell(s) to be deleted, in which case the gNB-CU removes the corresponding cell(s) information.
4. The gNB-CU may send a GNB CU CONFIGURATION UPDATE message to the gNB-DU that optionally includes a list of cells to be activated, e.g., in case that these cells were not activated using the F1 SETUP RESPONSE message. 
5. The gNB-DU replies with a GNB CU CONFIGURATION UPDATE ACKNOWLEDGE message that optionally includes a list of cells that failed to be activated. The gNB-CU regards all Active cells as Out-Of-Service until the gNB-DU indicates that they are In-Service.
6. The gNB-CU may initiate either the Xn Setup towards a neighbour NG-RAN node or the EN-DC X2 Setup procedure towards a neighbour eNB.
NOTE 1:	For NG-RAN in case that the F1 SETUP RESPONSE message is not used to activate any cell, step 2 may be performed after step 3.
Over the F1 interface between a gNB-CU and a gNB-DU pair, the following two Cell States are possible:
-	Inactive: the cell is known by both the gNB-DU and the gNB-CU. The cell shall not serve UEs;
-	Active: the cell is known by both the gNB-DU and the gNB-CU. The cell should try to provide services to the UEs.
The gNB-CU decides whether the Cell State should be “Inactive“ or “Active“. The gNB-CU can request the gNB-DU to change the Cell State using the F1 SETUP RESPONSE, theGNB DU CONFIGURATION UPDATE ACKNOWLEDGE, or the GNB CU CONFIGURATION UPDATE messages. 
The gNB-DU reports to the gNB-CU the Service Status. The Service Status is the state of the radio transmission over the air.  The Service Status is reported by the gNB-DU for cells for which the Cell State is “Active “. The following Service Status are defined:
-	In-Service: the cell is operational and able to serve UEs.
-	Out-Of-Service: the cell is not operational, and it is not able to serve UEs. The gNB-DU is trying to make the cell operational.
The gNB-DU reports the Service Status using the GNB DU CONFIGURATION UPDATE message.
NOTE 2:	If gNB-DU regards that one or more cells cannot become operational, the gNB-DU deletes them and reports them using the GNB DU CONFIGURATION UPDATE message.
	Next Change
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This procedure is used for the case that UE tries to reestablish the RRC connection, as shown in Figure 8.7-1.



Figure 8.7-1: RRC connection reestablishment procedure
1.	The UE sends a preamble to the gNB-DU. 
2.	The gNB-DU allocates new C-RNTI and responds with RAR.
3.	The UE sends an RRCReestablishmentRequest message to the gNB-DU, which contains old C-RNTI and old PCI. 
4.	The gNB-DU includes the RRC message and, if the UE is admitted, the corresponding low layer configuration for the UE in the INITIAL UL RRC MESSAGE TRANSFER message and transfers to the gNB-CU. The INITIAL UL RRC MESSAGE TRANSFER message includes the new C-RNTI. If the gNB-DU identifies the UE as a Reduced Capability UE during the random access procedure, a RedCap Indication is provided in the INITIAL UL RRC MESSAGE TRANSFER message.
5.	The gNB-CU includes an RRCReestablishment message and transfers to the gNB-DU. If the UE requests to re-establish RRC connection in the last serving gNB-DU, the DL RRC MESSAGE TRANSFER message shall include old gNB-DU UE F1AP ID.
6.	The gNB-DU retrieves the UE context based on the old gNB-DU UE F1AP ID, and replaces old C-RNTI/PCI with new C-RNTI/PCI. It sends the RRCReestablishment message to UE.
7-8.	The UE sends an RRCReestablishmentComplete message to the gNB-DU. The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message and sends to the gNB-CU. 
9-10.	The gNB-CU triggers an UE Context Modification procedure by sending UE CONTEXT MODIFICIATION REQUEST message, which may include DRBs to be modified and released list. The gNB-DU responses with the UE CONTEXT MODIFICATION RESPONSE message.
9'-10'.	The gNB-DU triggers an UE Context Modification procedure by sending UE CONTEXT MODIFICIATION REQUIRED message, which may include DRBs to be modified and released list. The gNB-CU responses with UE CONTEXT MODIFICATION CONFIRM message.
NOTE:	Here it is assumed that the UE accessed the original gNB-DU where the UE context is available for that UE, and either steps 9-10 or steps 9’-10’ may be executed or both could be skipped.
NOTE:	If the UE accessed from a gNB-DU other than the original one, the gNB-CU should trigger the UE Context Setup procedure toward this new gNB-DU.
11-12.	The gNB-CU includes an RRCReconfiguration message into the DL RRC MESSAGE TRANSFER message and transfers to the gNB-DU. The gNB-DU forwards it to the UE. 
13-14.	The UE sends an RRCReconfigurationComplete message to the gNB-DU, and the gNB-DU forwards it to the gNB-CU.
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