3GPP TSG-RAN2 Meeting #99
R2-1709629
Berlin, Germany, August 21 – August 25, 2017
Agenda Item:
10.3.1.11
Source: 
ITL
Title: 
MAC CE design for activation/deactivation of PDCP duplication
Document for:
Discussion and decision
1 Introduction

In RAN2#98[1] and RAN2#Adhoc2[2], RAN2 made following agreements related to MAC CE design for PDCP duplication:

Agreements

1. RAN2 will attempt to define at least one mechanism to start/stop PDCP duplication more quickly and with less signalling overhead compared to RRC reconfiguration.

2. MAC CE approach will be used for control of UL duplication. Optimisations to reliability of the MAC CE will not be introduced for this mechanism. No optimisations or additional interactions between network nodes are introduced for this mechanism.
Agreements
1. For activation/deactivation MAC CE contains a bitmap corresponding to DRBs configured with duplication.
As per agreements, the gNB can control the activation/deactivation of the UL PDCP duplication by using a MAC CE. The MAC CE consists of a bitmap corresponding to DRBs, and the UE which receives the MAC CE activates the PDCP duplication. But the specific MAC CE design has not been defined yet. So in this contribution, we discuss about a MAC CE design for PDCP duplication.

2 Discussion
In LTE, the DRB index range is used from 0 to 31. But in NR, the DRB index range could be increased due to new services such as URLLC, eMBB, mMTC. Therefore, the maximum size of the MAC CE could be 32bits or 64bits according to the DRB index range. However, in most cases, the small part of the DRBs could be configured to UE. So it is desirable that the size of the MAC CE should be flexible depending on the DRB index configured on the UE. 

Proposal 1: The PDCP Duplication MAC CE size should be flexible.
The possible size of the MAC CE can be 8bits, 16bits, 24bits, 32bits, 40bits, 48bits, 56bits, or 64bits, and the MAC CE can be defined as shown in Figure 1-1, 1-2, and 1-3. If there is a DRB configured with DRB index i, this field indicates the activation/deactivation status of the DRB with index i, else the the MAC entity shall ignore the DRBi field. The DRBi field set to 0 to indicate the DRB with index i shall be deactivated. It is similar to a SCell activation/deactivation MAC CE.
Proposal 2: The PDCP Duplication MAC CE could be defined using DRB index.
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Figure 1-1: Activation/Deactivation MAC CE of one octet
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Figure 1-2: Activation/Deactivation MAC CE of two octets
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Figure 1-3: Activation/Deactivation MAC CE of eight octets
Also, the MAC CE design can be defined using R bit. In [3], we discuss about a potential issue on UL PDCP duplication when the UE wants to transmit a first UL data packet in which mapping rule is not configured, and propose solutions. One of the solutions is to always enable PDCP duplication for the default DRB. Therefore, in this case, we can define the MAC CE by setting the default DRB to R bit. Assuming the default DRB index is 1, the MAC CE can be defined as shown in Figure 2-1, 2-2, and 2-3.
Proposal 3: The PDCP Duplication MAC CE could be defined using R bit for the default DRB. 
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Figure 2-1: Activation/Deactivation MAC CE using R bit of one octet
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Figure 2-2: Activation/Deactivation MAC CE using R bit of two octets
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Figure 2-3: Activation/Deactivation MAC CE using R bit of eight octets
3 Conclusion

In this contribution, we provide our view on the MAC CE design for activation/deactivation of the PDCP duplication. Based on the discussion, the following proposals are drawn:
Proposal 1: The PDCP Duplication MAC CE size should be flexible.
Proposal 2: The PDCP Duplication MAC CE could be defined using DRB index.
Proposal 3: The PDCP Duplication MAC CE could be defined using R bit for the default DRB.
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