3GPP TSG-RAN WG2 NR Ad hoc 1801
R2-1801137
Vancouver, Canada, 22nd – 26th January, 2018
Agenda item:

10.2.3
Stage 2 corrections for non EN-DC
Source:

NEC
Title:

CA duplication for SRB
Document for:

Discussion and Decision

1. Introduction
In RAN2#100, it was discussed whether the CA type duplication for SRB should be supported without conclusions (postponed). In this contribution, we discuss need of CA type duplication for SRB with some potential use cases of SRB duplication and provide our views.
2. Discussion
Firstly, our understanding is that the duplication had been motivated for URLLC services. The packet duplication for DRB is beneficial for data packets of service(s) requiring very low latency in dual connectivity (e.g. SCG cell in the EN-DC). Also, considering potential large difference within NR carriers, the CA type packet duplication may be beneficial in some cases. On top of low latency use case, the packet duplication for DRB could also bring some gains in terms of high reliability, but CA type duplication seems not so attractive in this sense compared with DC type duplication.
On the other hand, the intention of packet duplication for SRB would be a bit different, although low latency would be of course useful similar to DRB. The main use case will be the RRC transmission diversity using both MCG and SCG radio links, e.g. in handover command transfer. For instance, the source MN may send the handover command with some delay due to degradation of the radio link quality but the (source) SN can quickly send the handover command successfully, the UE may initiate the handover earlier than no duplication case. So, we consider the DC type duplication for SRB could be beneficial in some scenarios.
However, when it comes to the CA type duplication for SRB, we cannot see any use case which could justify the complexity for introducing it. As said above, the CA type duplication could be attractive for low latency purpose but not so much for high reliability purpose. Also, we consider it is unlike with the DC type duplication that the CA type duplication requires the specification update even for DL, i.e. cannot be just by network implementation. This is because it will require an additional logical channel identity for the same SRB and that could cause more impact compared with the DRB. Therefore, we consider the CA type duplication for SRB is not necessary at least in Rel-15.
Proposal 1: RAN2 to agree that the CA type duplication for SRB is not supported in Rel-15.
If the proposal 1 can be agreed, the text proposal to TS38.300 below is proposed to be captured.

* * * * * Start of Text Proposal to TS38.300 section 16.1.3 * * * * *

16.1.3
Packet 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. With two independent transmission paths, packet duplication therefore increases reliability and reduces latency and is especially beneficial for URLLC services.

When duplication occurs, 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).

For SRBs, duplication in DC is only supported and solely controlled by RRC.
* * * * * End of Text Proposal to TS38.300 section 16.1.3 * * * * *

3. Conclusion

In this contribution we discussed need of the CA type duplication for SRB and reached to the following proposal:
Proposal 1: RAN2 to agree that the CA type duplication for SRB is not supported in Rel-15.
If the proposal 1 can be agreed, the text proposal to TS38.300 below is proposed to be captured.


* * * * * Start of Text Proposal to TS38.300 section 16.1.3 * * * * *

16.1.3
Packet 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. With two independent transmission paths, packet duplication therefore increases reliability and reduces latency and is especially beneficial for URLLC services.

When duplication occurs, 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).

For SRBs, duplication in DC is only supported and solely controlled by RRC.
* * * * * End of Text Proposal to TS38.300 section 16.1.3 * * * * *
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