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Introduction
In RAN2#107 meeting, following was agreed regarding PDCP duplication with multiple RLC entities:
	· The number of copies generated is equal to the number of active RLC entities, i.e. one copy per leg/RLC entity, and active/inactive state is determined by MAC CE.
· The network provides in RRC only one LCH cell restriction configuration per LCH, like in Rel-15. Changes to LCH cell restriction configuration is only possible via RRC.
· At PDCP duplication, application of the configured cell restrictions are not dynamically changed upon activation or deactivation of PDCP duplication beyond Rel-15. (FFS the case of CA duplication)
· The MAC CE signaling structure is either:
	a.	Per DRB signaling with the activation status of the associated RLC entities, or
	b.	All DRBs with the activation status of the associated RLC entities for each DRB
· A new LCID is used for the Rel-16 MAC CE controlling PDCP duplication.



In RAN2#107bis meeting, following was further agreed:
	· The mechanism of primary path defined for Rel-15 PDCP duplication should be retained for Rel-16 (FFS if allowed to deactivate a primary path ie to not send data PDU). 



In this contribution, we discuss PDCP duplication with multiple RLC entities.
Discussion
Necessity to deactivate primary RLC entity
One FFS point from RAN2#107bis agreements is whether it is allowed to deactivate primary RLC entity for data PDUs. In Rel-15, primary RLC entity is the fallback path for data PDUs of the DRB configured with PDCP duplication or split bearer, as well as, the path to transmit PDCP control PDUs. Given that Rel-15 mechanism of primary RLC path is kept for Rel-16, it is natural that primary RLC entity is not deactivated for data PDUs for consistency between the handling of control PDUs and data PDUs.
[bookmark: Proposal_One]Proposal 1: As in Rel-15, primary RLC entity is not deactivated for data PDUs.
MAC CE design
In NR Rel-15, Duplication Activation/Deactivation MAC CE is specified as below in TS 38.321:
The Duplication Activation/Deactivation MAC CE of one octet is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has a fixed size and consists of a single octet containing eight D-fields… Di: This field indicates the activation/deactivation status of the PDCP duplication of DRB i where i is the ascending order of the DRB ID among the DRBs configured with PDCP duplication and with RLC entity(ies) associated with this MAC entity.
It is proposed to have a new fixed size MAC CE as shown in Figure 1 below. The field REij indicates whether RLC entity j of DRB i is used for duplication transmission, while i is the ascending order of the DRB ID among the DRBs configured with PDCP duplication and with RLC entity(ies) associated with this MAC entity, and j is the RLC entity index within the DRB i. Since primary RLC entity is always activated as discussed in previous section and there are up to 4 RLC entities that can be configured for a DRB, 3 bits per DRB are needed to control the activation/deactivation status of PDCP duplication. The RLC entity index j can be implicitly derived based on the associated LogicalChannelIdentity and CellGroupId (if DC duplication is used), excluding primary RLC entity which is always activated (as explained in previous proposal 1).


[bookmark: Fig_MACCE]Figure 1: MAC CE to selection a subset of RLC entities for PDCP duplication
[bookmark: _GoBack]One principle of Rel-15 design on PDCP duplication is that a single MAC CE is used to activate/deactivate PDCP duplication of the DRBs configured with PDCP duplication. For Rel-16, there was also a proposal (cf. in [1]) that a single MAC CE is used to activate/deactivate PDCP duplication of a single DRB. The signaling overhead of per UE based approach and per DRB based approach can be compared as shown in the Figure 2 below. For per UE based approach, the overhead is fixed to 4 octets (1 octet MAC subheader + 3 octet MAC CE), irrespective of the number of DRBs to be controlled. For per DRB based approach, to indicate the activation/deactivation status of n DRBs, the overhead is 2n octets (for each DRB, overhead is 1 octet MAC subheader + 1 octet MAC CE). The comparison results are shown in Figure 2 below.

[bookmark: Fig_Comp]Figure 2: Signalling overhead comparison of per UE and per DRB MAC CE approaches
It can be seen that per DRB based approach has less overhead only when activation status of one DRB is changed. Otherwise, per UE based approach is better. The argument for having a low probability of changing the activation status of more than 1 DRB at the same time is not true due to the following reasons:
· For TSC, there are up to 8 traffic classes according to IEEE 802.1Qbv [2], therefore it is reasonable to assume that there could be multiple CG configurations activated simultaneously. It should be noted that it is already agreed that there can be up to 12 CG configurations per BWP.
· Changes in radio propagation conditions can affect multiple DRBs simultaneously. Therefore, it is natural that activation/deactivation status of multiple DRBs is changed at the same time.
· Per UE based approach is more aligned with Rel-15 NR design (where one MAC CE controls PDCP duplication status of up to 8 DRBs), as well as, some other MAC CEs like SCell Activation/Deactivation MAC CE.
Based on the above discussion, it is proposed to follow the same per UE principle for MAC CE design in Rel-16.
[bookmark: Proposal_Single]Proposal 2: A single MAC CE is used to select RLC entities for PDCP duplication for DRBs configured with PDCP duplication and with RLC entities associated with the MAC entity (following the Rel-15 principle).
[bookmark: Proposal_MACCE]Proposal 3: A fixed size MAC CE as in Figure 1 is used to select a subset of RLC entities for PDCP duplication.

Conclusion
In this contribution, we discuss PDCP duplication with multiple RLC entities. We propose the following:
Proposal 1: As in Rel-15, primary RLC entity is not deactivated for data PDUs.
Proposal 2: A single MAC CE is used to select RLC entities for PDCP duplication for DRBs configured with PDCP duplication and with RLC entities associated with the MAC entity (following the Rel-15 principle).
Proposal 3: A fixed size MAC CE as in Figure 1 is used to select a subset of RLC entities for PDCP duplication. 
References
[bookmark: Ref_Huawei][1]	R2-1910367, Huawei et al: "Activation/deactivation of PDCP duplication of up to 4 legs"
[bookmark: Ref_Ethernet][bookmark: Ref_8021Qbv][2]	IEEE 802.1Qbv: "IEEE Standard for Local and Metropolitan Area Networks—Bridges and Bridged Networks Amendment 25: Enhancements for scheduled Traffic"

2

image1.emf
Oct 1 RE

00

RE

01

RE

02

RE

10

RE

11

RE

12

RE

20

RE

21

RE

22

RE

30

RE

31

RE

32

RE

40

RE

41

RE

42

RE

50

RE

51

RE

52

RE

60

RE

61

RE

62

RE

70

RE

71

RE

72

Oct 2

Oct 3


Microsoft_Visio_Drawing.vsdx

Oct 1
RE00
RE01
RE02
RE10
RE11
RE12
RE20
RE21
RE22
RE30
RE31
RE32
RE40
RE41
RE42
RE50
RE51
RE52
RE60
RE61
RE62
RE70
RE71
RE72
Oct 2
Oct 3



image2.png
signaling overhead (octet)

16

4

12

10

I ® perUE
A perDRB
S
S
| e . . .
1 2 4 5

Number of DRBS.





