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1   Introduction
In last RAN3 meeting for RAN internal architecture there was the following conclusion: 
Higher Layer Split

There shall be normative work for a single higher layer split option, i.e. Stage 2 and Stage3. 

In the meantime, if other decisions cannot be made, RAN3 recommends to progress on Option 2 for high layer RAN architecture split. The contributions to the April meeting with regards to option2 against option 3-1 should be limited to address the fast centralized retransmission of lost RLC PDUs. If no agreement can be reached, a formal vote will be set-up, which will result in a down selection between Option 2 or Option 3-1, by April 2017.

Normative contributions to different options are also expected.
In this contribution, we provide an analysis on fast retransmission and path switch between DUs for option 2 and option 3-1, observations and proposal are achieved for discussion.
2   Discussion
In LTE, an AM RLC entity sends STATUS PDUs to its peer AM RLC entity in order to provide positive and/or negative acknowledgements of RLC PDUs. Based on this, we could see there are two options to trigger the RLC Status Reporting [1] which could be used for option 3-1 split:

Option 1: t-reordering based RLC PDU Retransmission:
-
if the receiving side detects an RLC data PDU is missing, the receiving side will start t-Reordering;

-
when t-Reordering expires, the receiving side of an AM RLC entity shall trigger a STATUS report.
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Figure 1: t-reordering based RLC PDU Retransmission with DU changes
The additional delay of this type retransmission is:
T(option 1) =2 *backhaul transmission delay + 2*air transmission delay+ T-reordering + Interruption time in Uu ( in case path switch with handover at least including low RLC reestablishment + MAC reset) + processing time.
Option 2: polling based RLC PDU Retransmission:
An AM RLC entity can poll its peer AM RLC entity in order to trigger STATUS reporting at the peer AM RLC entity. In case of path switch, the CU can send a Polling RLC PDU to UE to trigger the RLC status reporting.
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Figure 2: polling based RLC PDU Retransmission with DU changes
The additional delay of this type retransmission is at least:

T (option 2) = 2 *backhaul transmission delay + 2*air transmission delay + Interruption time in Uu( in case path switch with handover at least including low RLC reestablishment + MAC reset) + processing time.
Assuming the typical backhaul transmission delay is 10ms (non ideal), air transmission delay is 4ms (for eMBB, the target for user plane latency should be 4ms for UL, and 4ms for DL), and T-Reordering is from 0ms to 200ms based on RRC configuration, so the totally delay of the two options is:
-
T(option 1) = 28 ms + T-Reordering (0-200ms) + Interruption time in Uu ( in case path switch with handover at least including low RLC reestablishment + MAC reset) + processing time.

-
T(option 2) = 28 ms + Interruption time in Uu ( in case path switch with handover at least including low RLC reestablishment + MAC reset) + processing time.

Observation 1: Even if the ARQ function is located in CU, the UE based RLC status reporting still causes high interruption time for retransmission and path switch between DUs.
Since the UE based status reporting is not optimal, some network based solution should be investigated to support fast retransmission and path switch.  In LTE dual connection, flow control [2] was introduced between SeNB and MeNB. With flow control, the SeNB shall:

-
report the highest PDCP PDU sequence number  successfully delivered to the UE;
-
the desired buffer size;

-
the lost X2-U packets.

If a similar flow control can be introduced between CU and DU for option 2 split, the CU can know the latest transmission status e.g. the highest PDCP PDU successfully delivered to the UE as soon as possible. Based on the latest transmission status, a faster retransmission and path switch can be implemented. For example, at least the delay over air interface e.g. about 8 ms can be reduced.
With the feedback of the lost X2-U packets, the reliability issue can be solved as well and the delay of the retransmission can be reduced at least 8 ms (the delay caused by air interface).
Observation 2: With DC flow control liked solution, the delay for retransmission and path switch between DUs can be reduced sufficiently. Currently, the flow control is based on option 2 (PDCP-RLC split).
Based on the two observations above, it could be seen that with ARQ function located in CU, the switch between DU also introduce delay, while with the introduction of flow control mechanism in option 2, the delay for switch between DU could be shortened comparing with option 3-1, thus it is proposed that:
Proposal: It is proposed RAN3 to acknowledge the two observations and take the observations into account when discussing option 2 and option 3-1.
3   Conclusion
Based on the discussion in this paper, it is proposed RAN3 to acknowledge the following observations and agree the proposals below:
Observation 1: Even if the ARQ function is located in CU, the UE based status reporting causes high interruption time for retransmission and path switch between DUs.

Observation 2: With DC flow control liked solution, the delay for retransmission and path switch between DUs can be reduced sufficiently. Currently, the flow control is based on option 2 (PDCP-RLC split). 
Proposal: It is proposed RAN3 to acknowledge the two observations and take the observations into account when discussing option 2 and option 3-1.
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