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1 Introduction

In RAN2#99bis, it was agreed that

Agreements:

1
PDCP data duplication for LTE shall assume NR PDCP data duplication as baseline.

2
RAN2 works on PDCP data duplication for both CA and DC.

3a
At least UM bearers are supported for PDCP duplication via CA.
4
PDCP enables reordering and duplication detection when PDCP duplication is configured.
6
MAC CE is used for activation and deactivation of PDCP duplication for each RB configured with duplication.

7
For CA case, LCP applies configured LCH to carriers/cells restriction for LCHs of a duplication RB and the restriction is lifted when duplication is deactivated as agreed in NR.
8
PDCP duplication is configured by RRC. The configuration also indicates whether the duplication is immediately started, which is the same as NR.

9
LCH to carriers/cells restriction is configured for CA duplication.

In this contribution, we discuss the use cases of UL duplication.
2 Discussion
In this paper, we discuss the use cases of UL duplication, which can be divided into the following 5 cases (excluding 1.
DRB, RLC UM, CA duplication, which has been already agreed):

1. SRB, DC duplication

2. SRB, CA duplication

3. DRB, RLC UM, DC duplication

4. DRB, RLC AM, CA duplication

5. DRB, RLC AM, DC duplication

Besides the scenarios above, for the scenario where more than 2 connections are used for duplication, using DC and / or CA, should be down-prioritized as in NR.

Proposal 1 As in NR, no more than two connections (either DC or CA) are used for UL PDCP duplication.

2.1 SRB, DC duplication

In order to support URLLC, not only UP enhancement but also CP enhancement is needed. Although currently SRB only maps to RLC AM so that ARQ latency cannot be avoided, but it can benefit from DC scenario where macro diversity can be explored. This is also the common understanding in NR, and thus it is also ranked as the top priority scenario to be supported.

Agreement:

Priority in user plane session for addressing the stage 3 details:

1: UM for DRBs with CA and DC duplication; SRBs (AM) with DC duplication; 

It is proposed to support this scenario.

Proposal 2 Support duplicated split SRB in DC scenario.
2.2 SRB, CA duplication

Different from DC case above, in CA scenario, the diversity gain is only from frequency domain, which can also be explored by scheduler implementation. And considering this use case has been down-prioritized in NR, it is suggested to down-prioritize this use case.

Agreement:

Priority in user plane session for addressing the stage 3 details:

2: SRBs (AM) with CA duplication; 

Proposal 3 RAN2 to down-prioritize the duplicated non-split SRB in CA scenario.

2.3 DRB, RLC UM, DC duplication

Since UM would be the main target scenario for URLLC (considering the additional ARQ latency), and considering the DRB on RLC UM for DC duplication has been ranked by NR discussion as the top priority, 

Agreement:

Priority in user plane session for addressing the stage 3 details:

1: UM for DRBs with CA and DC duplication; SRBs (AM) with DC duplication; 

It is proposed to support this scenario.

Proposal 4 Support duplicated split DRB on RLC UM in DC scenario.
2.4 DRB, RLC AM, CA / DC duplication

Since AM is not the main target scenario for URLLC (considering the additional ARQ latency), and considering the DRB on RLC AM for CA DC duplication has been ranked by NR discussion as the lowest priority, 

Agreement:

Priority in user plane session for addressing the stage 3 details:

3: AM for DRBs with DC duplication

4: AM for DRBs with CA duplication
Considering that DC scenario can be used to explore marco-diversity gain, which is unavailable in CA scenario, it is proposed to down-prioritize DC scenario, yet no need to support CA scenario.

Proposal 5 RAN2 to down-prioritize the duplicated split DRB on RLC AM in DC scenario.

Proposal 6 Not support duplicated non-split DRB on RLC AM in CA scenario.
3 Conclusion
We propose:
Proposal 1
As in NR, no more than two connections (either DC or CA) are used for UL PDCP duplication.
Proposal 2
Support duplicated split SRB in DC scenario.
Proposal 3
RAN2 to down-prioritize the duplicated non-split SRB in CA scenario.
Proposal 4
Support duplicated split DRB on RLC UM in DC scenario.
Proposal 5
RAN2 to down-prioritize the duplicated split DRB on RLC AM in DC scenario.
Proposal 6
Not support duplicated non-split DRB on RLC AM in CA scenario.
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