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Discussion and Decision
1.
Introduction
At the RAN2#85bis meeting, RAN2 had some discussions on PDCP reordering, but no agreement was reached even for location of PDCP reordering. In this meeting, RAN2 confirmed only basic assumptions for PDCP behavior for split bearers as follow.
	RAN2#85bis agreements
=>
RAN2 intends to support RoHC on split bearers unless significant problems are identified. More complexity in specification should not be considered as much a problem as e.g. complexity in UE implementation. We should not change legacy behaviour on MCG and SCG bearers. The transition time needs further investigation. Changes to the specification shall be minimized.

=>
Burst delivery of packets from reordering to the deciphering entity in the UE is not considered an issue since RLC AM may show the same behaviour already today. 

=>
The PDCP transmitter should not bring more than half the sequence number space in flight in order to avoid HFN de-sync. (as in legacy behaviour).


In this document, we propose the PDCP reordering function should be placed first in the receiving PDCP entity, and, based on this, suggest possible options of implementing PDCP reordering function in the PDCP specification.

2.
Location of PDCP reordering
The location of PDCP reordering is important in that it affects the way of implementation of PDCP reordering in the PDCP specification. 
At the last meeting, RAN2 agreed that ROHC is supported on split bearer unless significant problems are identified. Then, the PDCP reordering function should be performed before header decompression, because otherwise there would be packet loss if compressed packet comes before the IR packet (or any kind of context update packet).
For example, let’s assume that PDU#2 = IR packet, and PDU#3,4,5,6 = compressed packets referring to the context updated by PDU#2. In this case, if PDU#3,4,5,6 comes before PDU#2, then all PDU#3,4,5,6 fail in header decompression because they refer to the wrong header context. The consequence is that all PDU#3,4,5,6 are discarded in the receiving PDCP entity even though they were received correctly.
Moreover, in order not to cause any potential HFN de-synch problem, it would be better to perform PDCP reordering before deciphering.
Proposal1: The PDCP reordering should be the first function block of receiving PDCP entity.
3.
Implementation of PDCP reordering function in PDCP specification
For the implementation of PDCP reordering function, there are different options on how to implement it. For example, whether only PDCP reordering function is specified in the separate section or whole PDCP receiving procedure for split bearer is specification in the separate section, and whether the PDCP reordering function is specified with modular operation (similar to UM RLC style) or with absolute value operation (similar to PDCP style).
With different combinations, we think following options are feasible. Note that they are all functionally same, but with the different writing style.
-
Option1. Only PDCP reordering function in separate section + modular operation
-
Option2. Whole PDCP receiving procedure in separate section + absolute value operation
-
Option3. Only PDCP reordering function in separate section + absolute value operation

For the quick and efficient progress of Dual Connectivity work, we propose that RAN2 select the one having less complexity and discuss further on the details of selected option.
Proposal2: Select one of the options as the baseline for implementation of PDCP reordering function.
-
Option1. Only PDCP reordering function in separate section + modular operation
-
Option2. Whole PDCP receiving procedure in separate section + absolute value operation
-
Option3. Only PDCP reordering function in separate section + absolute value operation

4.
Proposal
In this paper, we have discussed where the PDCP reordering should be performed and how the PDCP reordering is implemented, and the followings are proposed:

Proposal1: The PDCP reordering should be the first function block of receiving PDCP entity.
Proposal2: Select one of the options as the baseline for implementation of PDCP reordering function.

-
Option1. Only PDCP reordering function in separate section + modular operation
-
Option2. Whole PDCP receiving procedure in separate section + absolute value operation
-
Option3. Only PDCP reordering function in separate section + absolute value operation
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