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1
Introduction

The following open topics have been identified last meeting as captured in the LS [1] and the way forward paper [2]:

1)
How to implement the “X2 Sequence Number” in the GTP-U approach.
2)
Whether reporting the highest sequence number of that PDU that was successfully transmitted in order to the UE is based on that “X2 Sequence Number” as well.
3) Whether the frequency of the indication from the SeNB is up to SeNB’s decision, i.e. an implementation matter or whether the MeNB configures the frequency of the feedback.

4)
How to handle the release of the SeNB branch of a split bearer. Whether it would be necessary to that the SeNB provides explicitly a final indication of PDUs successfully delivered to the UE via SeNB and PDUs reported being “lost” at the SeNB to the MeNB or this indication is signalled by the same protocol means as defined for flow control.
5)
Whether the buffer size indication is per UE or per bearer.
6)
Whether the flow control shall be implemented within a GTP-U extension header or a newly defined frame protocol.
This document discusses them all and proposes solutions.

2
Discussion

2.1
How to implement the “X2 Sequence Number” in the GTP-U approach.
Two possibilities: either the “X2 SN” is implemented as a separate field within the newly defined GTP-U header extension field or the option to include the sequence number field in the GTP-U header is utilised.
Note: using parts of the GTP-U header ties RNL function even more with a TNL protocol. Not all implementations utilise this option. It would be better to rely as less as possible on another protocol layer and to define own rules.
Proposal 1 Define a separate field within the newly defined GTP-U header extension field.
2.2
Reporting the highest sequence number of successfully transmitted PDU
Either with the PDCP PDU sequence number or the X2UP/GTP-U Sequence number.
While both approaches are functionally equal, reporting the PDCP PDU sequence number would require the flow control function in the SeNB to look into the (otherwise transparent) payload, reporting the X2UP/GTP-U sequence number would require a mapping function in the MeNB. However, as the report of lost X2UP PDUs would need X2UP PDUs to be reported, we suggest to align the kind of PDUs reported within the X2UP/GTP-U frame.
Proposal 2 Report of the highest sequence number of successfully transmitted PDUs is performed by means of the X2UP/GTP-U sequence number
2.3
Frequency of feedback
Frequency may depend on how data transmission is progressing and on the amount of data. It wouldn’t make sense to either prescribe to send feedback e.g. every 20ms, or to define signalling to configure the feedback frequency. It should be up to a reasonable implementation to determine the optimum handling of the feedback.
Proposal 3 Keep the frequency of feedback as an implementation matter
2.4
Handling release of the SeNB branch of a split bearer
The following alternatives have been discussed:

-
Explicit indication via X2-C once the SeNB branch was finally released

-
Explicit indication via X2-U

-
No explicit indication at all
Providing an explicit indication via X2-C would spread the same function over several planes, which we regard as a dubious protocol design.

Proposal 4 The MeNB would regard the SeNB branch as being released at a certain point in time anyhow. Any feedback received until then will be taken into account, any further (late) feedback will be ignored. There is no need for any special solution.
2.5
Is the buffer size indication is per UE or per bearer?
The natural way of designing reception buffers would be to define them per bearer. This would be in line with the agreed window-based feedback mechanism, where the lower window edge is provided per bearer.
Most importantly, a problem would arise if the bearers for which the buffer size indication is provided per UE are configured with different QoS. The SeNB would not be able to request the MeNB to differently “feed” its bearers.
Proposal 5 Buffer size indication shall be per bearer.
2.6
GTP-U extension header versus Frame Protocol
We have provided draft material for both options for this meeting (which was btw available well in advance before the summer break, see [3] - [6]) and realised that even if the protocol data is sent within the GTP-U extension header, it should be regarded as a protocol entity on its own. The associated functions would be in both cases of such an amount, that it would justify the creation of a new TS.
We are still of the opinion, that the cleaner approach would be to not provide the protocol data within the GTP-U extension header.
Proposal 6 Open a new TS and specify a Frame Protocol layer as separate protocol entity.
3
Proposal
We have discussed remaining open issues and propose:
Proposal 1
Define a separate field within the newly defined GTP-U header extension field.
Proposal 2
Report of the highest sequence number of successfully transmitted PDUs is performed by means of the X2UP/GTP-U sequence number
Proposal 3
Keep the frequency of feedback as an implementation matter
Proposal 4
The MeNB would regard the SeNB branch as being released at a certain point in time anyhow. Any feedback received until then will be taken into account, any further (late) feedback will be ignored. There is no need for any special solution.
Proposal 5
Buffer size indication shall be per bearer.
Proposal 6
Open a new TS and specify a Frame Protocol layer as separate protocol entity.
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