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Discussion and Decision

1
Introduction
During last meeting, we agreed to disallow ROHC for Split Bearers. We present in this contribution the impact on PDCP procedures if deciphering is done first.
2
Discussion

The main reason to have deciphering after re-ordering in PDCP for split bearer was ROHC: the argument was that the decompressor needed the PDU in the right order to do the decompression. The contribution [1] said:
	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).


Now that ROHC is not allowed for Split Bearer, there is no reason to perform deciphering after re-ordering and we present in this contribution what would be the PDCP specification if deciphering is performed first.

One could also note that during RAN2#85[2], the following agreement was made:

	
=>
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.



Obviously, significant problem have been identified and we can now minimize the changes to the specifications.

The text proposal below is based on our previous contribution ([3]) and the running PDCP CR. We have only kept the change marks for the difference compared to legacy operation. 

As one can see, the changes are minimized and would allow a much simpler implementation. This is why we propose:
Proposal 1: For Split Bearer, the deciphering of PDU is done before re-ordering

3
Conclusion

We made the following proposals:
Proposal 1: For Split Bearer, the deciphering of PDU is done before re-ordering
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Beginning of Text Proposal

5.1.2.1.4.1
Procedures when a PDCP PDU is received from the lower layers
[change marks compared to current section 5.1.2.1.2 Procedures for DRBs mapped on RLC AM]
For DRBs mapped on RLC AM, when PDCP PDU reordering function is used, at reception of a PDCP Data PDU from lower layers, the UE shall:
-
if received PDCP SN – Last_Submitted_PDCP_RX_SN > Reordering_Window or 0 <= Last_Submitted_PDCP_RX_SN – received PDCP SN < Reordering_Window:






-
discard this PDCP SDU;

-
else if Next_PDCP_RX_SN – received PDCP SN > Reordering_Window:

-
increment RX_HFN by one;

-
use COUNT based on RX_HFN and the received PDCP SN for deciphering the PDCP PDU;

-
set Next_PDCP_RX_SN to the received PDCP SN + 1;

-
else if received PDCP SN – Next_PDCP_RX_SN >= Reordering_Window:

-
use COUNT based on RX_HFN – 1 and the received PDCP SN for deciphering the PDCP PDU;

-
else if received PDCP SN >= Next_PDCP_RX_SN:

-
use COUNT based on RX_HFN and the received PDCP SN for deciphering the PDCP PDU;

-
set Next_PDCP_RX_SN to the received PDCP SN + 1;

-
if Next_PDCP_RX_SN is larger than Maximum_PDCP_SN:

-
set Next_PDCP_RX_SN to 0;

-
increment RX_HFN by one;

-
else if received PDCP SN < Next_PDCP_RX_SN:

-
use COUNT based on RX_HFN and the received PDCP SN for deciphering the PDCP PDU;

-
if the PDCP PDU has not been discarded in the above:
-
perform deciphering for the PDCP PDU as specified in the subclause 5.6;
-
if a PDCP SDU with the same PDCP SN is stored:

-
discard this PDCP SDU;

-
else:

-
store the PDCP SDU;





if received PDCP SN = Last_Submitted_PDCP_RX_SN + 1 or received PDCP SN = Last_Submitted_PDCP_RX_SN – Maximum_PDCP_SN:

-
deliver to upper layers in ascending order of the associated COUNT value:

-
all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from the COUNT value associated with the received PDCP SDU;
-
set Last_Submitted_PDCP_RX_SN to the PDCP SN of the last PDCP SDU delivered to upper layers.
-
if reorderingTimer is running:

-
if the PDCP SDU with Reordering_PDCP_RX_COUNT – 1 has been delivered to upper layers:
-
stop and reset reorderingTimer;
-
if reorderingTimer is not running (includes the case when reorderingTimer is stopped due to actions above):

-
if Next_PDCP_RX_SN – Last_Submitted_PDCP_RX_SN > 1 or 0 < Last_Submitted_PDCP_RX_SN – Next_PDCP_RX_SN < Maximum_PDCP_SN:

-
start reorderingTimer;
-
set Reordering_PDCP_RX_COUNT to the COUNT value associated to RX_HFN and Next_PDCP_RX_SN.
5.1.2.1.4.2
Procedures when reorderingTimer expires
When reorderingTimer expires, the UE shall:

-
deliver to upper layers in ascending order of the associated COUNT value: 
-
all stored PDCP SDU(s) with an associated COUNT value less than Reordering_PDCP_RX_COUNT;
-
all stored SDU(s) with consecutively associated COUNT value(s) starting from Reordering_PDCP_RX_COUNT;
-
set Last_Submitted_PDCP_RX_SN to the PDCP SN of the last PDCP SDU delivered to upper layers.
-
if Next_PDCP_RX_SN – Last_Submitted_PDCP_RX_SN > 1 or 
0 < Last_Submitted_PDCP_RX_SN – Next_PDCP_RX_SN < Maximum_PDCP_SN:
-
start reorderingTimer;
-
set Reordering_PDCP_RX_COUNT to the COUNT value associated to RX_HFN and Next_PDCP_RX_SN
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