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1. Introduction
In previous RAN2 meetings, the following agreements were reached:

Agreements
1:
MN determines to use MCG duplication SRB and configures MCG duplication SRB by MN RRC signalling 

2:
For all DC cases (all MR-DC and NR-NR DC cases) for 'duplication SRB', UL packet transmission is configured by RRC to use MCG path, SCG path or duplicate on both MCG and SCG.

FFS Duplication on SRB for CA cases.
FFS Behaviour in the case of SCG failure when SCG is the configured path.

However, for duplication on SRB for CA, there are remaining issues to be concluded. This contribution focuses on these issues and accordingly provides some analyses and proposals.
2. Discussion
Both for DRB and SRB, packet duplication can achieve gains in terms of reliability and transmission delay. In previous RAN2 meetings, the duplication on SRB for DC case has been agreed. Similarly, the duplication on SRB for CA case can achieve robustness and RRC diversity due to signaling transmission via two independent component carriers. In addition, as the duplication on DRB for CA case and the duplication on SRB for DC case have already been agreed, it also means that no more complexity is introduced if the duplication on SRB for CA case is supported. Therefore, at least for intra-NR case, duplication on SRB for CA should be supported.
Proposal 1: Duplication on SRB for CA should be supported for intra-NR case.

According to the proposal 1, SRB1/2 configuration for intra-NR case may use CA packet duplication. For example, in NR-NR, NE-DC and standalone NR cases, the SRB1/2 that is not configured as split mode can be configured as CA packet duplication mode. 
Besides, in EN-DC, NGEN-DC, NR-NR cases, whether the SRB3 configured in NR node can also support the CA duplication or not? Although for MR-DC case, NR RRC signaling can be embedded in SRB1 and signaled to UE, it can’t gain the goal of improving NR signaling reliability. Furthermore, compared with duplication on SRB for DC case, CA duplication for SRB can reach effect of fast reconfiguration. Therefore the SRB3 used in NR node can also be configured as CA packet duplication mode. In other words, all non-split SRB type in NR node may support CA packet duplication.
Proposal 2: Duplication on SRB for CA cases include all non-split SRB type in NR node.
According to previous RAN2 meeting agreements, for CA duplication on DRB, NR PDCP is configured and duplicated signaling PDCP PDUs are submitted to two different RLC entities, and which are mapped to the fixed two different component carriers. Likewise, duplication on SRB for CA use similar protocol modeling shown as below:  
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Figure 1 protocol modeling of duplication on SRB for CA
Proposal 3: CA duplication for SRB uses similar protocol modeling as that for DRB. 
With CA duplication for SRB, another issue to be considered is whether to allow to dynamically activate /deactivate the packet duplication. There may be the following two options to be taken into account: 
· Option 1: CA SRB duplication  may be activated / deactivated by MAC CE, similarly as duplication for DRB in CA
· Option 2: CA SRB duplication only can be configured / deconfigured by RRC signaling.
Option 1 can achieve the purpose of changing packet transmission mode quickly. For example, if the channel condition of all component carriers are good enough, then to quickly deactivate duplication can save radio resources and UE battery consumption. But this way is more advantageous for DRB due to the large amount of data transmission, its effect is not very obvious for SRB. Thus, with CA SRB duplication, the need for dynamic activation / deactivation seems not very large. The simplest solution is option 3, i.e, CA SRB duplication is always on once configured by RRC signaling. 
Proposal 4: CA SRB duplication only can be configured / deconfigured by RRC signaling.
3. Conclusion

This contribution gives further analyses of the remaining issues for duplication on SRB for CA, and the following proposals are made:
Proposal 1: Duplication on SRB for CA should be supported.
Proposal 2: Duplication on SRB for CA cases include all non-split SRB type in NR node.
Proposal 3: CA duplication for SRB uses similar protocol modeling as that for DRB.

Proposal 4: CA SRB duplication only can be configured / deconfigured by RRC signaling.
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5. Text Proposals 
5.1.  TP for TS 37.340
///////////////////////////////////////////////////////Start of Change/////////////////////////////////////////////////////////////////////////////
6.3
PDCP Sublayer

In MR-DC, E-UTRA PDCP supports duplication and duplicate detection of control plane PDCP PDUs (similarly to NR PDCP), to allow RRC PDUs duplication via MCG split SRB.

In EN-DC, CA packet duplication (see [3]) is not applied to LTE CA in the MN.

In EN-DC and NGEN-DC, CA packet duplication can only be configured for SCG bearer and SRB3. In NE-DC, CA packet duplication can only be configured for MCG bearer and SRB1/2 without split.

Editor’s note: It is FFS whether UL packet duplication applies for split bearers.
///////////////////////////////////////////////////////End of Change /////////////////////////////////////////////////////////////////////////////
5.2. TP for TS 38.300
///////////////////////////////////////////////////////Start of Change/////////////////////////////////////////////////////////////////////////////
6.4.2
Duplication
When duplication is configured for a radio bearer by RRC, an additional RLC entity and an additional logical channel are added to the radio bearer to handle the duplicated PDCP PDUs. Duplication at PDCP therefore consists in sending the same PDCP PDUs twice: once on the original RLC entity and a second time on the additional RLC entity. When doing so, the original PDCP PDU and the corresponding duplicate shall not be transmitted on the same carrier. The two different logical channels can either belong to the same MAC entity (CA) or to different ones (DC). In the former case, logical channel mapping restrictions are used in MAC to ensure that the logical channel carrying the original PDCP PDUs and logical channel carrying the corresponding duplicates are not sent on the same carrier. 

Once configured, duplication can be activated and de-activated per DRB by means of a MAC control element:

-
In CA, when duplication is de-activated, the logical channel mapping restrictions are lifted;

-
In DC, the UE applies the MAC CE commands regardless of their origin (MCG or SCG).

Duplication in CA can be applied to all non-split SRB type in NR node. And can only be configured / deconfigured by RRC signalling.
///////////////////////////////////////////////////////End of Change /////////////////////////////////////////////////////////////////////////////
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