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1 Introduction
In RAN2 #101 meeting, SRB duplication for CA was discussed, and the following agreements were made [1].
=>
SRB duplication for CA is supported.  FFS LCID is allocated by RRC signalling and is not fixed. 

In this contribution, the remaining issues about SRB duplications in CA are analyzed. Furthermore, the above FFS is discussed.
2 Discussion
2.1 Which SRB is CA duplication applied to?
There is the following description about split SRB in TS 37.340 (v15.1.0):

Split SRB is supported for both SRB1 and SRB2 (split SRB is not supported for SRB0 and SRB3). RRC PDUs on split SRB are ciphered and integrity protected using NR PDCP.

Split SRB can be configured by the MN in Secondary Node Addition and/or Modification procedure, with SN configuration part provided by the SN. A UE can be configured with both split SRB and SRB3 simultaneously. SRB3 and the SCG leg of split SRB can be independently configured.

For the split SRB, the selection of transmission path in downlink depends on network implementation. For uplink, the UE is configured via MN RRC signalling whether to use MCG path, SCG path or duplicate the transmission on both MCG and SCG.

In EN-DC, split SRB is supported for both SRB1 and SRB2. In downlink, the PDCP duplication for split SRB is decided by the gNB. In uplink, UE can be configured to duplication on both MCG and SCG or not. For CA duplication, the same principle can be adopted. 
Proposal 1: CA duplication is supported for both SRB1 and SRB2 in NR SA and not supported for SRB3 in EN-DC.
2.2 How to configure CA duplication for SRB?
In current TS 38.331 (v15.1.0), RRC signaling can support configuring two RLC entities for a SRB or DRB. And the corresponding ASN.1 is excerpted as follows:
RLC-Bearer-Config ::=







SEQUENCE {


-- ID used commonly for the MAC logical channel and for the RLC bearer.


logicalChannelIdentity





LogicalChannelIdentity,


-- Associates the RLC Bearer with an SRB or a DRB. The UE shall deliver DL RLC SDUs received via the RLC entity of this


-- RLC bearer to the PDCP entity of the servedRadioBearer. Furthermore, the UE shall advertise and deliver uplink PDCP PDUs of the 


-- uplink PDCP entity of the servedRadioBearer to the uplink RLC entity of this RLC bearer unless the uplink scheduling 


-- restrictions ('moreThanOneRLC' in PDCP-Config and the restrictions in LogicalChannelConfig) forbid it to do so.


servedRadioBearer






CHOICE {



srb-Identity                           SRB-Identity,



drb-Identity                           DRB-Identity


}


























OPTIONAL,
-- Cond LCH-SetupOnly


reestablishRLC







ENUMERATED {true}











OPTIONAL, 
-- Need N


rlc-Config








RLC-Config













OPTIONAL,
-- Cond LCH-Setup


mac-LogicalChannelConfig




LogicalChannelConfig










OPTIONAL,
-- Cond LCH-Setup


...


}
SRB-ToAddMod ::=





SEQUENCE {


srb-Identity






SRB-Identity,


-- may only be set if the cell groups of all linked logical channels are reset or released


reestablishPDCP






ENUMERATED{true}
OPTIONAL, 

-- Need N


discardOnPDCP                           ENUMERATED{true}
OPTIONAL,

-- Need N


pdcp-Config







PDCP-Config


OPTIONAL,

-- Cond PDCP


...

}

PDCP-Config ::=


SEQUENCE {


Text omitted

-- FFS / TODO: Handle more than two secondary cell groups


moreThanOneRLC


SEQUENCE {



primaryPath



SEQUENCE {




cellGroup



CellGroupId



OPTIONAL,
-- Need R




logicalChannel


LogicalChannelIdentity
OPTIONAL
-- Need R



},



ul-DataSplitThreshold
UL-DataSplitThreshold 

OPTIONAL, 
-- Cond SplitBearer









pdcp-Duplication


ENUMERATED { true }

OPTIONAL
-- Need R


}













OPTIONAL, 
-- Cond MoreThanOneRLC


Text omitted
}

And it has been agreed that if SRB is configured to use duplication, the state is always active.

The current mechanism for split SRB can be reused for SRB CA duplication. To configure SRB duplication in CA, the gNB configures two RLC entities for the SRB1 and/or SRB2. What’s more, gNB can configure UL duplication via the field ‘pdcp-Duplication’ in ‘PDCP-Config’. After that, the gNB decides to send packets in two legs or only one leg in DL and the UE send packets in two legs in UL if UL duplication is configured.
Observation 1: The current RRC signaling can support SRB CA duplication.
2.3 LCID of SRB of CA duplication
Regarding to PDCP duplication in CA for SRB, the gNB configures two RLC entities for the SRB. Obviously one RLC entity has the LCID of 1 (for SRB1) or 2 (for SRB2), and this RLC entity is the primary leg. As to the LCID of other RLC entity (secondary leg), there are at least two methods: allocated by RRC signaling or fixed in the specification. If the LCID of secondary leg is fixed, the LCID values reserved for this use can not be used for DRBs and the available space of LCID for DRB is reduced. So this method will lead to wastage of LCIDs. Allocated by RRC signaling can bring flexibility and does not impact the LCID space for DRB. In fact the current signaling does support this method. As the primary leg is the RLC bearer with LCID 1(SRB1) or 2(SRB2), the RRC signaling for configured primary leg is not needed.
Proposal 2: The LCID of the secondary leg of CA duplication SRB is allocated by RRC signaling.

2.4 Messages on SRB of CA duplication
There is a question whether all messages need to be duplicated on a duplication SRB. PDCP duplication can increase the reliability. But for some messages such as measurement report the reliability requirement is not so high. Some measurement reports to trigger handover is critical and is valuable for duplication, while other measurement reports may not be very important and needs not to be duplicated. For these messages duplication may be unnecessary. But doing duplication according to the message will increase complexity in specifications and UE implementation. For example, UE RRC shall inform PDCP whether duplication is needed according to the message type and content. So duplication should be performed regardless of the message type and content.
Proposal 3: All messages on SRB should be duplicated for duplication SRB.
3 Conclusion

In this contribution, we discuss the issues on SRB duplication in CA. In particular, we have the following proposals:
Proposal 1: CA duplication is supported for both SRB1 and SRB2 in NR SA and not supported for SRB3 in EN-DC.
Proposal 2: The LCID of the secondary leg of CA duplication SRB is allocated by RRC signaling.
Proposal 3: All messages on SRB should be duplicated for duplication SRB.
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