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1 Introduction
In last RAN3 meeting, the issue of SRB duplication and LCID was discussed [1], but no conclusion was reached. Companies would like to check if the scenario is valid or not. This paper tried to have further analysis on the validity of the scenario and shared the understanding. 
2 Discussion
The main motivation in [1] is that, there might be asymmetric configuration between UL and DL duplication case. Some UEs may not support the uplink transmission of the duplicated RRC message. In case if the CA based PDCP duplication for SRB is configured, the UE still needs to know the primary path to send the single RRC message. 
In the following, we start the discussion of asymmetric configuration from RAN2 specification. Referring to TS 38.331, the structure of moreThanOneRLC IE is as follows, 

moreThanOneRLC          SEQUENCE {

  
primaryPath             SEQUENCE {

            cellGroup               CellGroupId                                          OPTIONAL,   -- Need R

            logicalChannel          LogicalChannelIdentity                            OPTIONAL    -- Need R

     },

     ul-DataSplitThreshold   UL-DataSplitThreshold                       OPTIONAL, -- Cond SplitBearer

     pdcp-Duplication            BOOLEAN                              OPTIONAL    -- Need R

}                                                                            OPTIONAL, -- Cond MoreThanOneRLC
As specified, MoreThanOneRLC IE should be provided as long as more than one RLC is associated with the PDCP entity for SRB/DRB, e.g., for DC or DC based PDCP duplication or CA based PDCP duplication. 
moreThanOneRLC
This field configures UL data transmission when more than one RLC entity is associated with the PDCP entity.

Based on the definition of primaryPath IE, the NW indicates logicalChannel for CA based PDCP duplication and cellGroup for split bearers in different cell groups respectively. In short, as long as more than one RLC are associated with SRB/DRB, the primaryPath IE should be presented in PDCP-Config. 
primaryPath

Indicates the cell group ID and LCID of the primary RLC entity as specified in TS 38.323 clause 5.2.1 for UL data transmission when more than one RLC entity is associated with the PDCP entity. In this version of the specification, only cell group ID corresponding to MCG is supported for SRBs. The NW indicates cellGroup for split bearers using logical channels in different cell groups. The NW indicates logicalChannel for CA based PDCP duplication, i.e., if both logical channels terminate in the same cell group.
Observation 1
primaryPath IE should be provided as long as more than one RLC are associated with one SRB/DRB.
In the following, whether asymmetric configuration of CA based UL/DL duplication for SRB is possible or not is analysed. To enable DL PDCP duplication, more than one RLC (i.e., LCID) should be combined with one SRB, which needs to be configured for UE. As long as more than one RLC are associated with one SRB, moreThanOneRLC IE should be included as clarified above. For CA based PDCP duplication, moreThanOneRLC IE should include primaryPath and pdcp-Duplication. pdcp-Duplication is always TRUE when configured for SRB. That is, it is not possible to configure DL PDCP duplication alone. However, when CA based UL PDCP duplication is configured for SRB, the operation of DL PDCP duplication depends on gNB-CU’s implementation. 
pdcp-Duplication
Indicates whether or not uplink duplication status at the time of receiving this IE is configured and activated as specified in TS 38.323 [5]. The presence of this field indicates whether duplication is configured. PDCP duplication is not configured for CA packet duplication of LTE RLC bearer. The value of this field, when the field is present, indicates the initial state of the duplication. If set to TRUE, duplication is activated. The value of this field is always TRUE, when configured for a SRB.
Observation 2
It is not possible to configure CA based DL PDCP duplication alone for SRB. When CA based UL PDCP duplication is configured for SRB, the operation of DL PDCP duplication totally depends on gNB-CU’s implementation. 
Regarding DC based UL/DL duplication for SRB, as long as pdcp-Duplication IE is not present, the UL duplication is not configured. Meanwhile, DL duplication depends on gNB-CU’s implementation as more than one RLC is configured for one SRB. That is, DC based DL duplication is not dependent on the configuration of DC based UL duplication. Therefore, asymmetric configuration of DC based UL/DL duplication for SRB is possible. The basic reason is, DC based PDCP duplication is possible based on configuration of DC, i.e., more than one RLC are combined with one bearer. Meanwhile, CA based PDCP duplication is not possible based on configuration of CA, which has only one RLC for one bearer. 
Observation 3
DC based DL duplication does not depend on the configuration of DC based UL duplication. Asymmetric configuration of DC based UL/DL duplication for SRB is possible. 
When SRB duplication is decided by gNB-CU, it is gNB-DU to allocate more than one LCID for each radio bearer. However, it is gNB-CU to fill PDCP-Config with primaryPath IE.  
Observation 4
gNB-CU needs to fill PDCP-Config with primaryPath info including LCID for CA based duplication, which is allocated by gNB-DU.
Here the main question remains is, how the gNB-CU could get the LCID of the primary path. Basically gNB-CU could get two LCIDs associated with one SRB from CellGroupConfig IE. However, gNB-CU is not mandated to read CellGroupConfig IE from gNB-CU, that’s why gNB-DU configuration Query IE is introduced [2]. Regarding CA based DRB duplication, we have similar discussion for which node to decide the LCID of primary path in [3]. And the final agreement is gNB-DU to determine the LCID of primary path and provides the LCID to gNB-CU over F1 interface explicitly [4]. Similar agreement should be made for CA based SRB duplication, which was also suggested in [5]
Proposal    
For CA based SRB duplication, it is proposed that gNB-DU determines the LCID for the primary path and provides LCID over F1 interface. 

3 Conclusion and Proposals
Based on the discussion, we have the following observations and proposals:

Observation 1
primaryPath IE should be provided as long as more than one RLC are associated with one SRB/DRB.
Observation 2
when CA based UL PDCP duplication is configured for SRB, the operation of DL Observation 2
It is not possible to configure CA based DL PDCP duplication alone for SRB. When CA based UL PDCP duplication is configured for SRB, the operation of DL PDCP duplication totally depends on gNB-CU’s implementation. 

Observation 3
DC based DL duplication does not depend on the configuration of DC based UL duplication. Asymmetric configuration of DC based UL/DL duplication for SRB is possible. 
Observation 4
gNB-CU needs to fill PDCP-Config with primaryPath info including LCID for CA based duplication, which is allocated by gNB-DU.
Proposal    
For CA based SRB duplication, it is proposed that gNB-DU determines the LCID for the primary path and provides LCID over F1 interface. 
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