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Introduction
During RAN2 #120 meeting, it has been agreed to support PCell on the direct path only when the UE is in multi-path operation, for both scenario 1 and scenario 2. On the other hand, RAN3 has agreed to support CU/DU split architecture, i.e. both intra-DU and inter-DU cases for multi-path relaying under the same gNB. It is still not clear how to configure the multi-path remote UE for inter-DU scenario. For example, whether one or two cellGroupConfig should be configured. In this paper, we will discuss this issue and provide our point of view. 
Discussion
As agreed in RAN3#117 meeting, both intra-DU and inter-DU cases will be supported for multi-path relaying under the same gNB. As shown in Figure 1(a) and 1(b), remote UE and relay UE are served by the same gNB-DU or different gNB-DUs respectively.


Figure 1 Illustration of intra-DU and inter-DU multi-path
As we know, gNB-CU is a logical node hosting RRC, SDAP and PDCP protocols of the gNB while the gNB-DU is a logical node hosting RLC, MAC and PHY layers of the gNB, and its operation is partly controlled by gNB-CU. gNB-CU may control the operation of one or more gNB-DUs. One gNB-DU can support one or multiple cells. There are F1 interface between gNB-CU and the connected gNB-DU.  
Suppose the remote UE connected to the network via direct path, the remote UE may receive the masterCellGroup(i.e. CellGroupConfig) configuration via RRCReconfiguration message. Here the CellGroupConfig may include the Uu RLC/MAC/PHY configuration for direct path, which is generated by the gNB-DU of direct path. 
On the other hand,  suppose the remote UE connects to the network via indirect path, the remote UE may be configured with sl-ConfigDedicatedNR, sl-L2RemoteUE-Config and so on. Among them, the sl-ConfigDedicatedNR may include the PC5 resource allocation and RLC/MAC/PHY configuration for indirect path which are generated by the gNB-DU of indirect path. 
According to the existing Rel-17 specification, the remote UE may be also configured with the timer T311 as received from SpCellConfig of CellGroupConfig as shown below. An extra stop-condition is added for the legacy T311 timer for relayed scenario, i.e., “upon (re)selection of a suitable relay”.
	TS 38.331
5.3.5.5.7	SpCell Configuration
The UE shall:
1>	if the UE is acting as L2 U2N Remote UE:
2>	if the SpCellConfig contains the rlf-TimersAndConstants which is set to setup:
3>	use value for timers T311 as received in rlf-TimersAndConstants;
2>	else if rlf-TimersAndConstants is not configured for this cell group or SpCellConfig contains the rlf-TimersAndConstants which is set to release:
3>	use value for timers T311, as included in ue-TimersAndConstants received in SIB1;
......
[bookmark: _Toc131065401][bookmark: _Toc60777577]7.1.1	Timers (Informative)
	Timer
	Start
	Stop
	At expiry

	T311
	Upon initiating the RRC connection re-establishment procedure
	Upon selection of a suitable NR cell, or upon selection of a suitable L2 U2N Relay UE, or a cell using another RAT.
	Enter RRC_IDLE





Moreover, the remote UE may be configured with reconfigurationWithSync contained in the  spCellConfig of CellGroupConfig during the I2D or D2I path switch procedure of remote UE as shown below. 
	[bookmark: _Toc60776769][bookmark: _Toc115428474]TS 38.331
[bookmark: _Toc60776762][bookmark: _Toc115428467]5.3.5.5	Cell Group configuration
[bookmark: _Toc115428468][bookmark: _Toc60776763]5.3.5.5.1	General
The network configures the UE with Master Cell Group (MCG), and zero or one Secondary Cell Group (SCG). In (NG)EN-DC, the MCG is configured as specified in TS 36.331 [10], and for NE-DC, the SCG is configured as specified in TS 36.331 [10]. The network provides the configuration parameters for a cell group in the CellGroupConfig IE.
The UE performs the following actions based on a received CellGroupConfig IE:
1>	if the CellGroupConfig contains the spCellConfig with reconfigurationWithSync:
2>	perform Reconfiguration with sync according to 5.3.5.5.2;
2>	resume all suspended radio bearers except the SRBs for the source cell group, and resume SCG transmission for all radio bearers, and resume BH RLC channels and resume SCG transmission for BH RLC channels for IAB-MT, if suspended;
......
[bookmark: _Toc115428469]5.3.5.5.2	Reconfiguration with sync
The UE shall perform the following actions to execute a reconfiguration with sync.
...... 
1>	if sl-PathSwitchConfig is included:
2>	consider the target L2 U2N Relay UE to be the one indicated by the targetRelayUE-Identity in the sl-PathSwitchConfig;
2>	start timer T420 for the corresponding target L2 U2N Relay UE with the timer value set to T420, as included in the sl-PathSwitchConfig;
2>	apply the value of the newUE-Identity as the C-RNTI;
2>	indicate to upper layer (to trigger the PC5 unicast link establishment) with the target L2 U2N Relay UE indicated by the targetRelayUE-Identity;
2>	apply the default configuration of SL-RLC1 as defined in 9.2.4 for SRB1;
1>	else (sl-PathSwitchConfig is not included):
2>	if this procedure is executed for the MCG or if this procedure is executed for an SCG not indicated as deactivated in the E-UTRA or NR RRC message in which the RRCReconfiguration message is embedded:
3>	start timer T304 for the corresponding SpCell with the timer value set to t304, as included in the reconfigurationWithSync;
2>	if the frequencyInfoDL is included:
3>	consider the target SpCell to be one on the SSB frequency indicated by the frequencyInfoDL with a physical cell identity indicated by the physCellId;
2>	else:
3>	consider the target SpCell to be one on the SSB frequency of the source SpCell with a physical cell identity indicated by the physCellId;
2>	start synchronising to the DL of the target SpCell;
2>	apply the specified BCCH configuration defined in 9.1.1.1 for the target SpCell;
2>	acquire the MIB of the target SpCell, which is scheduled as specified in TS 38.213 [13];
......
2>	If any DAPS bearer is configured:
......
2>	else:
3>	reset the MAC entity of this cell group;
3>	consider the SCell(s) of this cell group, if configured, that are not included in the SCellToAddModList in the RRCReconfiguration message, to be in deactivated state;
3>	apply the value of the newUE-Identity as the C-RNTI for this cell group;
3>	configure lower layers in accordance with the received spCellConfigCommon;
3>	configure lower layers in accordance with any additional fields, not covered in the previous, if included in the received reconfigurationWithSync.
2>	if the UE is acting as L2 U2N Remote UE at the source side:
3>	indicate upper layer to trigger PC5 unicast link release.



With regard to the reconfigurationWithSync in the CellGroupConfig, it is used in Rel-17 for the I2D and D2I path switch which is not applicable for the multi-path remote UE. However, multi-path add/change/release procedure should be considered for multi-path remote UE. It is not yet clear whether the reconfigurationWithSync will be used for the multi-path add/change/release procedure. So we focus on the T311 configuration in the CellGroupConfig for the time being. With regard to the multi-path configuration of remote UE for CU/DU split architecture, the following two scenarios may be considered:
· Intra-DU scenario: Since one gNB-DU serves both direct and indirect path, it may generate one cell group configuration for both direct and indirect path. For example, this gNB-DU may generate the CellGroupConfig which includes the Uu RLC/MAC/PHY configuration for direct path. On the other hand, this gNB-DU may generate the sl-PHY-MAC-RLC-Config which is to be contained in sl-ConfigDedicatedNR. Upon receiving the configuration, the gNB-CU may include them into one RRCReconfiguration message and deliver it to multi-path remote UE. 
· [bookmark: _Hlk103682388]Inter-DU scenario: The gNB-DU responsible for direct path may generate one CellGroupConfig for direct path. The gNB-DU responsible for the indirect path may generate SL-PHY-MAC-RLC-Config, SL-RLC-ChannelToAddModList which is to be contained in sl-ConfigDedicatedNR. In addition, one CellGroupConfig may be generated for remote UE by the gNB-DU responsible for the indirect path. In our opinion, the gNB-CU may only deliver the CellGroupConfig of  direct path and the  sl-ConfigDedicatedNR of indirect path to UE since the legacy T311 timer in the CellGroupConfig of  direct path can be used by the remote UE for relayed scenario as well. For the other information in the CellGroupConfig of  indirect path, it is actually not used by remote UE. Therefore only one CellGroupConfig of direct path is enough for remote UE’s multi-path configuration.
In a sum, multi-path remote UE only needs to be configured with one CellGroupConfig even for inter-DU scenario. To be specific, for the direct path, remote UE may be configured with the SpCellConfig, RLC bearer and MAC configuration. For the indirect path, remote UE may be configured with the PC5 Relay RLC channel and bearer mapping which are not cell group specific. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 1: Multi-path remote UE can be configured with only one cell group for inter-DU scenario.  
Conclusion
In this paper, we discussed how to configure the multi-path remote UE for CU/DU split scenario. The following proposals are given:
Proposal 1: Multi-path remote UE can be configured with only one cell group for inter-DU scenario.  
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