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1. Introduction
In this contribution we attempt to analyze whether TS 36.424 and TS 36.425 can be easily re-used for Xw user plane. Alternatively, new specifications similar to TS 36.424 and TS 36.425 can be introduced.
2. Discussion
Our first observation is that following MCC recommendation the new LWA specifications shall be in the 37 series, as these refer to both LTE and WLAN, hence inter-RAT specifications are more appropriate. Re-using 36 series specs for inter-RAT would not be in accordance with the MCC recommendation.

Observation 0: Re-using 36 series specs for inter-RAT would not be in accordance with the MCC recommendation.

2.1 TS 36.424

Given that RAN3 have agreed to use the same protocol stack for Xw as for X2, future “Xw data transport” TS may be very close to the TS 36.424. From technical point of view, these specifications would be very similar. 
Observation 1: From technical point of view, TS 36.424 and future “Xw data transport” TS are very similar.

However, if we are to modify the TS 36.424 to include Xw functionality:
TS specification name must be changed, probably from “X2 data transport” to “X2/Xw data transport”. This would trigger changes in multiple specifications, for example TS 36.420, TS 36.423, TS 36.401 and potentially others.

For every occurrence of “X2” in the TS 36.420, we will probably have to change this to “X2/Xw”, for example: 

“

The transport layer for data streams over X2 and Xw is an IP based Transport. The following figure shows the transport protocol stacks over X2 and Xw.

”

Some X2 functionality may not be supported in Xw, for example uplink. Therefore, some text would need to be duplicated, for example:

“

There may be zero or one UL data stream and zero or one DL data stream per E-RAB at the X2 interface.

-
The DL data stream is used for DL data forwarding from the source eNB to the target eNB.

-
The UL data stream is used for UL data forwarding from the source eNB to the target eNB.

There may be zero or one DL data stream per E-RAB at the Xw interface.

-
The DL data stream is used for DL data forwarding from the WT to the eNB.
“
NOTE1: This is a preliminary analysis and more changes to TS 36.424 may be required.

Overall, it appears to be feasible to modify TS 36.424 to contain support for Xw, however it will require TS name change and will make the text less readable.

Observation 2: it appears to be feasible to modify TS 36.424 to contain support for Xw and WT, however it will require TS name change and will make the text less readable.
With that being said, the differences between TS 36.424 and future “Xw data transport” TS are similar to the differences between TS 36.424 and TS 36.414. It appears that since we created a new TS 36.424 and have not re-used TS 36.414, it would be consistent to define a new TS for “Xw data transport”.

Observation 3: the differences between TS 36.424 and future “Xw data transport” TS are similar to the differences between TS 36.424 and TS 36.414. 
2.2 TS 36.425 

The above analysis also applies to future “Xw interface user plane protocol”, specifically:
1. TS name needs to be changed

2. References to “X2” and “SeNB” need to be replaced with “X2 and/or Xw” and “SeNB and/or WT”
Additionally, since TS 36.425 refers to relations between SeNB and MeNB, relevant text parts should be modified to be applicable to relations between “eNB and WT”, for example:

“

If configured, X2 UP protocol instances exist at the eNBs between which the X2 user data bearers are setup, specifically for dual connectivity between the MeNB and the SeNB.

If configured, Xw UP protocol instances exist at the eNB and WT between which the Xw user data bearers are setup, specifically for LTE/WLAN Aggregation (LWA).
“

Given the large number of occurrences mentioned above, it appears that it would be easier to add new sections for Xw rather than modify sections 5.4.1.1 and 5.4.2.1. For illustration, we highlighted in the excerpt below text portions that would be impacted if X2 specification is to be re-used.
“

5.4.1.1
Successful operation

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 a 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 the PDCP PDU that was successfully delivered in sequence towards the UE.

NOTE:
The Transfer of Downlink User Data procedure and the associated feedback of lost X2-U packets assist the MeNB in avoiding PDCP HFN de-synchronisation. If an E-UTRAN deployment decides to not use the Transfer of Downlink User Data procedure, PDCP HFN synchronization should be ensured by other means.
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Figure 5.4.1.1-1: Successful Transfer of Downlink User Data
“

Observation 4: Given the large number of occurrences mentioned above, it appears that it would be easier to add new sections for Xw rather than modify sections 5.4.1.1 and 5.4.2.1. 

More importantly, RAN3 is yet to decide how different the “X2 interface user plane protocol” and “Xw interface user plane protocol” would be. The intention and the mandate from the WID is to re-use the dual connectivity architecture to the extent possible, however WLAN-specific issues should be taken into account. 
Some companies provided arguments that not all DC procedures can be re-used “as is” for LWA. In particular, there are concerns that WLAN may not support per-bearer flow control [3].

Observation 5: Some companies provided arguments that not all DC procedures can be re-used “as is” for LWA. In particular, there are concerns that WLAN may not support per-bearer flow control.
In case per bearer flow control and/or other DC functionality cannot be provided by WLAN, RAN3 may need to consider alternative information to be used for in “Xw interface user plane protocol”.
3. Conclusion and Proposals
In this contribution we make the following observations:
Observation 0: Re-using 36 series specs for inter-RAT would not be in accordance with the MCC recommendation.

Observation 1: From technical point of view, TS 36.424 and future “Xw data transport” TS are very similar.

Observation 2: it appears to be feasible to modify TS 36.424 to contain support for Xw and WT, however it will require TS name change and will make the text less readable.
Observation 3: the differences between TS 36.424 and future “Xw data transport” TS are similar to the differences between TS 36.424 and TS 36.414.
Observation 4: Given the large number of occurrences mentioned above, it appears that it would be easier to add new sections for Xw rather than modify sections 5.4.1.1 and 5.4.2.1. 

Observation 5: Some companies provided arguments that not all DC procedures can be re-used “as is” for LWA. In particular, there are concerns that WLAN may not support per-bearer flow control.
Based on the observations above, we propose to define new Xw specifications, namely: 

1. “Xw data transport”

2. “Xw interface user plane protocol”
Proposal 1: to define new Xw specifications: “Xw data transport” and “Xw interface user plane protocol”
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