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1
Introduction

Last meeting an issue was captured in the RAN3 DC status/way forward paper in [1] regarding the possibility to not implement the Transfer of Downlink User Data procedure and whether this possibility should be reflected in the new TS.
This document discusses the issue.
2
Discussion

The current draft TS 36.425 “E-UTRAN X2 interface user plane protocol” foresees a Transfer of Downlink User Data procedure in order to allow the receiving SeNB to detect losses on X2-U. If a DL user data is lost on X2-U, this is reported back to the MeNB within the Downlink Data Delivery Status procedure.

The possibility to not implement the provision of X2-U specific packet sequence numbers was requested to be studied due to probably different backhaul deployment scenarios in different regions.
As the concept of network node capabilities is not introduced in 3GPP specifications (unlike UE capabilities), each implementation is free to not implement certain parts of a protocol specification, if the deployment scenario allows this and if the function not implemented is well separated from other functions intended to be implemented. 
(E-)UTRAN signalling specifications are designed in a way that well separable protocol functions are mapped to elementary procedures. The respective specification text for each elementary procedure is written under the assumption that this elementary procedure is actually implemented. As an example, it obvious that an initial LTE implementation could have foreseen to not implement e.g. S1 HO, however, there is no specification text included in respective TSs. 
Note, that text within the procedure description that reflects the additional functions included in elementary procedures (“if supported”) shouldn’t be confused with partial implementation of the standardised procedures.

Observation 1 3GPP protocol specifications allow already today the possibility to not implement all elementary procedures without explicit mentioning this.
It is actually possible to not send the X2-U specific SN within the RAN container, but only the GTP-U payload containing the PDCP PDU(s). The current specification text for the Transfer of Downlink User Data in [2] is general enough to cope with the possibility to not implement this procedure:
The purpose of the Transfer of Downlink User Data procedure is to provide X2-U specific sequence number information at the transfer of user data carrying at least one DL PDCP PDU from the MeNB to the SeNB via the X2-U interface. 

An X2 user plane instance making use of the Transfer of Downlink User Data procedure is associated to a single E-RAB only. The Transfer of Downlink User Data procedure is invoked whenever user data for that particular E-RAB needs to be sent across the X2-U interface.

The MeNB shall assign consecutive X2-U sequence numbers to each transferred X2-U packet. 

The SeNB shall detect whether an X2-U packet was lost and memorise the respective sequence number after it has declared the respective X2-U packet as being "lost".

The SeNB shall transfer the remaining PDCP PDUs towards the UE and memorise the highest PDCP PDU sequence number of that X2-U packet from which all contained PDCP PDUs were successfully delivered in sequence towards the UE.

It is quite obvious, that all mandatory functions described in the respective procedure section are only to be executed, if the procedure is used for DL user data provision. If a plain GTP-U packet without the respective RAN container is sent, this procedure text does not apply.

Observation 2 Current specification text for the Transfer of Downlink User Data procedure is general enough to allow not implementing this procedure.

The main argument to keep this FFS was that in certain deployment scenarios loss on X2-U is very unlikely due to the possibility to (over)provide sufficient backhaul resources. While this might be true for the introduction phase of DC, it has to be noted, that 

-
split bearer, for which the feedback scheme is intended, heavily thrombones the last mile connection towards an MeNB, as a UP packet would need to travers the respective link twice towards the MeNB (and in addition once towards the SeNB).

-
even well designed backhaul can observe high load (respective congestion effects are in general detectable already when a link is used for just 1/3 of the theoretical maximum capability). 

-
continued deployment of small cells might change the situation in future, having a simple mechanism to detect losses would be beneficial.
-
introducing a scheme to detect sporadic losses is not a big effort to implement

-
sporadic loss of packets would cause the feedback mechanism to stale, as the SeNB wouldn’t be able to increase the last successfully in sequence submitted PDCP PDU SN for (at least) a while.
Observation 3 Even if the backhaul is well dimensioned sporadic loss might happen in high-load situation and become less sporadic in future, given the continued deployment of small cells.
Proposal 1 Given all the discussion above, it is proposed to remove the respective FFS.
3
Proposal
Observation 1
3GPP protocol specifications allow already today the possibility to not implement all elementary procedures without explicit mentioning this.
Observation 2
Current specification text for the Transfer of Downlink User Data procedure is general enough to allow not implementing this procedure.
Observation 3
Even if the backhaul is well dimensioned sporadic loss might happen in high-load situation and become less sporadic in future, given the continued deployment of small cells.


Proposal 1
Given all the discussion above, it is proposed to remove the respective FFS.
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