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1 Introduction

In RAN2#99bis, it was agreed that

Agreements:
3a
At least UM bearers are supported for PDCP duplication via CA.
4
PDCP enables reordering and duplication detection when PDCP duplication is configured.
In RAN2#100, it was agreed that

1
Support RLC AM for SRB for packet duplication via DC and CA. FFS the DRB case.

2
Support RLC UM for packet duplication via DC.

3
Apply LTE PDCP to support packet duplication. FFS the necessary changes.

4
Support PDCP reordering for duplication case

In RAN2#101, it was agreed that

1
The UE shall discard packets that have been acknowledged by RLC in the other RLC leg. PDCP should indicate to the other associated RLC entity to discard the corresponding PDCP PDU. RLC procedures and PDCP discard procedures are not impacted by this agreement.

2
For CA and DC upon deactivation of PDCP data duplication, the UE transmitting PDCP entity should indicate to lower layers to discard all PDCP PDUs provided for duplicate transmission to the secondary RLC entity.

In RAN2#101bis, it was agreed that

Agreements:

1
For RLC AM, support out-of-order delivery from RLC to PDCP. It should be a separate capability to support RLC out-of-order delivery. FFS RLC UM case.

2
The out-of-order delivery from RLC to PDCP is configurable.

In this contribution, we discuss the left issues for RLC layer operation for PDCP duplication.
2 Discussion
2.1 Issue-1: RLC operation when duplication deactivated
In RAN2#101 for NR UP session, it was agreed that

=>
2
If PDCP duplication is deactivated, the “allowed cells” LCP restriction is removed for both primary and secondary RLC and secondary RLC leg remains active 

The other alternative is to remove the LCP restriction for primary leg only but keep the secondary leg suspended. However, since it is not obviously beneficial to use the new ‘suspend’ operation, the simple solution of remove the LCP restriction for both legs are agreed. It is therefore preferred to align LTE and NR operation.
Proposal 1 If PDCP duplication is deactivated, the secondary RLC leg remains active.  
2.2 Issue-2: RLC operation for SCell-RLF

In RAN2#101 for NR UP session, it was agreed that

=>
No further optimization are considered, the UE continues normal operation

The other alternative is to suspend the RLC operation, yet considering the possible impact on BSR and LCP due to the suspension, it is not agreed. It is therefore preferred to align LTE / NR operation on this.
Proposal 2 RLC continues normal operation for RLC failure of secondary leg in CA duplication. 
2.3 Issue-3: out-of-order delivery by RLC

In RAN2#101bis, it was agreed to introduce out-of-order delivery by LTE RLC AM, but leave it as FFS for RLC UM

Agreements:

1
For RLC AM, support out-of-order delivery from RLC to PDCP. It should be a separate capability to support RLC out-of-order delivery. FFS RLC UM case.

Considering the procedure for LTE RLC UM

When t-Reordering expires, the receiving UM RLC entity shall:

-
update VR(UR) to the SN of the first UMD PDU with SN >= VR(UX) that has not been received;

-
reassemble RLC SDUs from any UMD PDUs with SN < updated VR(UR), remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in ascending order of the RLC SN if not delivered before;
I.e., by configuring t-Reording timer length as 0ms, every packet would be assembled as soon as it arrives, i.e., the out-of-order delivery behaviour can be implemented. However, on the other hand, the zero-reordering would cause packet discard. For example, where packet arrives in the order of 1 => 3 => 2, the arrival of packet 3 would cause Rx side see the packet 2 to be discarded even if it arrives later.

Observation 1 Set t-reordering as 0 to mimic out-of-order delivery would cause unnecessary packet discarding.

So it is motivated to allow out-of-order delivery for RLC UM as well, which is the same logic when considering whether NR PDCP would use zero-reordering to mimic out-of-order delivery.

Proposal 3 Allow out-of-order delivery for RLC UM.

3 Conclusion
Based on the discussion in section 2, we propose:
Proposal 1
If PDCP duplication is deactivated, the secondary RLC leg remains active.
Proposal 2
RLC continues normal operation for RLC failure of secondary leg in CA duplication.
Proposal 3
Allow out-of-order delivery for RLC UM.


4 Reference
[1] 3GPP TS 36.323: "E-UTRA PDCP specification".

2/2


