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1
Introduction
In Rel.12 and Rel.14 two solutions were agreed enabling sending user data through two channels: LTE dual connectivity and LWA. These two solution are similar and many mechanisms defined first for DC were later reused for LWA, but with some adaptations to the particular needs of LWA. One of these common solutions was the User Plain protocol created first for the DC. As part of this UP solution, the GTP extension header was used to transfer in the RAN container specific information needed for data transfer. This RAN Container was defined as an IE in the GTP specification (TS 29.281) and described there as being defined in X2AP. In order to identify the content of the RAN Container, a PDU type field was added to the extension header. When the LWA was defined, the DC solution was copied, including usage of the RAN Container IE in the GTP extension header. The problem discussed here is that the XwUP uses the same RAN Container GTP Extension IE and reuses the same PDU type numbers that were defined for X2-UP, but the content of the container for these PDU types is different for X2 and for Xw. 
2
Discussion
2.1 The problem

In DC, there are 3 PDU types defined: DL USER DATA (type 0), DL DATA DELIVERY STATUS (type 1) and DL DATA DELIVERY STATUS EXTENDED (type 2). Remaining 13 values are free. In LWA, which uses the same RAN Container GTP Extension IE, there are two PDU types defined: DL USER DATA (type 0) and DL DATA DELIVERY STATUS (type 1). The names of the PDUs match between DC and LWA, but their contend does not. 
This situation is challenging at two levels at least:

Usage of the RAN Container:
Currently, the container is defined in the GTP specification (TS 29.281). There, it is described that the container is used on X2 for DC. This is not true any longer, because the same container is used on Xw for LWA, too. Defining content of the container in two different specification (X2-UP and Xw-UP) is challenging and requires constant vigilance.

PDU type definitions:

The second challenge concerns good practices in protocol definitions: PDU identifier should uniquely point to the necessary decoding logic. Since there is only one RAN Container IE in the GTP, it shall be decodable irrespectively from the interface it is used on. Currently this is not the case: RAN container with PDU type e.g. 1 must be decoded differently if it is received from X2 and differently if it is received from Xw. It makes eNB implementation more complicated. In practice, GTP decoder has to be different for X2 and for Xw. 

2.2 Possible solutions

The solution to this is either to define a new RAN Container GTP Extension IE for LWA, or to make PDU types indeed unique within the same RAN Container GTP Extension IE.  
Option 1: This option is clearly better, because the content of the RAN Container used for DC will be defined in a single specification (TS 36.425) while the new container, to be used for LWA/LWIP would be defined in another, but also single specification (TS 36.465). This option requires involving CT4. 
Option 2: This option requires that the PDU types defined within the single RAN Container are synchronised between X2-UP and Xw-UP. This may be achieved by dividing the PDU type field into two block: PDU types for DC and PDU types for LWA/LWIP. Each feature would have twice less types available than now, but currently, in DC, only 3 are used (4th proposed), so this shall be safe. The problem may reoccur in case more user plane protocols are defined with the RAN container – eventually RAN3 may run short of PDU type values. This is, however, not expected at this moment and therefore a purely speculative drawback.
A variant of the option 2 is to extend the scope of the PDU type, so that it is longer than 4 bits. This can be considered, however, once the existing scope runs out.

Proposal 1: RAN3 shall discuss which of the two solutions (a new RAN Container for LWA vs splitting PDU type spectrum in the existing RAN Container) is better and select one for the correction.
Considering the above and the fact that Rel.14 is practically closed, including the UL LWA/LWIP solution, splitting the PDU type spectrum into two parts may be easier.
Proposal 2: The PDU type in the RAN Container GTP Extension IE shall identify the content uniquely, irrespectively of the interface GTP is used on.

Since LWA is “younger” and has less PDU types defined, it is logical to introduce the change there. In order to facilitate adding new PDUs in future, it is proposed to split the PDU type range into two blocks: 0-9 for DC and 10-15 for LWA. Therefore, the LWA PDU types would be numbered as follows:

DL USER DATA: type 10
DL DATA DELIVERY STATUS: type 11
The reason to divide the spectrum unevenly (10 values for DC and 6 for LWA) is that X2 is expected to be used for LTE-NR interworking. The existing X2 PDUs may be used for interworking, too, but keeping wider range available helps guarantee that in case new are needed, there will be space to add them.

Proposal 3: The PDU type numbering for LWA shall start from 10. Currently defined numbers shall be corrected.
The change does not mean that common PDU types can not be used, but this would be the case only if their content in DC and LWA is the same.

In addition to the above, it has been revealed that the usage of GTP, including the GTP extension header is not acknowledged in the GTP specification (TS 29.281). Normally, all the interfaces, where the GTP protocol is used are mentioned there, but, Xw is not. 

Proposal 4: An LS shall be sent to CT4 to request adding Xw and LWA to the GTP specification.
3
Summary
In this contribution, we show that the way the PDU type identifiers are defined now is wrong and may lead to confusions. It is therefore proposed:
1) RAN3 shall discuss which of the two solutions (a new RAN Container for LWA vs splitting PDU type spectrum in the existing RAN Container) is better and select one for the correction.
2) The PDU type in the RAN Container GTP Extension IE shall identify the content uniquely, irrespectively of the interface GTP is used on.
3) The PDU type numbering for LWA shall start from 10. Currently defined numbers shall be corrected.
4) An LS shall be sent to CT4 to request adding Xw and LWA to the GTP specification.
The CRs needed to correct it are provided in [1] and [2] (the problem originates in Rel.13). A draft of the proposed LS is in [3]. However, if RAN3 decided to select the other option for the solution, Nokia volunteers to provide the necessary draft LS to CT4.
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