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1. Introduction
During RAN3#89bis, the identified issues for XwAP global procedures and UE associated procedures are summarized in [1] [2] [3] [4]. Here lists them as below:

	XwAP Global procedures:

1. Editor's note: The possibility for the WT ID to include the PLMN ID is FFS.
2. Editor's note: It is FFS if the Home eNB ID is to be removed from the Global eNB ID
3. Editor's note: It is FFS whether the WT may filter the list of its WLAN identifiers.
4. Editor’s Note: The use of UE XwAP IDs is pending discussion in RAN3.
· UE ID aspects: the WLAN MAC address will be used to correlate and identify a UE across eNB and WT at least in the initial setup of the Xw UE association. Whether this is used afterwards, or instead Xw specific AP IDs will be used, is FFS (NB: related IEs are therefore marked FFS in stage 3 draft)
5. Band Information of WLAN Information IE is FFS pending on RAN2 progress.

· Editor's note: It is FFS whether WLAN Channel has to be included in the WLAN band information.
· Editor's note: The encoding of WLAN Band Information is FFS (pending RAN2 decision).
6. Editor's note: The definition of the different cause values is FFS.
7. Parallel transactions: Unless explicitly indicated in the procedure specification, at any instance in time one protocol peer shall have a maximum of one ongoing XwAP procedure related to a certain UE.  Editor’s note: this clause is FFS (also relates to possible use of Transaction IDs).
UE associated procedures:

8. UE-associated XwAP procedures are used to handle the configuration and modification to support LWA for a specific UE (FFS if also applicable to LWI).
9. WT addition:
· [Editor’s Note: What should be prepared by WT is FFS.]
· [Editor’s Note: What kind of resource allocated by WT during WT addition is FFS.]
· [Editor’s Note: whether AMBR is needed is FFS]

· [Editor’s Note: whether ARP is needed is FFS]

· [Editor’s Note: The QoS mapping is pending in RAN3.]
· [Editor’s Note: The reason for not accepting of any bearer is FFS.]
· [Editor’s Note: whether GBR bearer is allowed to be offloaded to WLAN is FFS]
10. WT modification:

· [Editor’s Note: whether AMBR is needed is FFS]

· [Editor’s Note: whether ARP is needed is FFS]

· [Editor’s Note: whether DL Forwarding GTP Tunnel Endpoint IE is needed is FFS]
· [Editor’s Note: whether GBR bearer is allowed to be offloaded to WLAN is FFS

· Interaction with the eNB initiated WT Modification Preparation procedure:[FFS]

11. WT Association Confirmation:

· It’s captured in WF that “Also Procedural text of WT Association Confirmation procedure to be considered.”
12. WT Reconfiguration Complete:

· It’s captured in WF that “Need for WT Reconfiguration Complete procedure (eNB -> WT) was not established, further analysis needed to close on this.”


In this contribution, we will analyze the open issues listed above and give the proposals accordingly.
2. Discussion
Issue 1: The possibility for the WT ID to include the PLMN ID is FFS.
The following two scenarios need to be considered:
a) A WT is connected to different eNBs which belonged to different operators.

b) A WT is connected to a shared eNB which has been deployed for RAN sharing.
Observation 1: Considering the RAN sharing scenarios, it seems not feasible to include PLMN ID in WT ID. 

Proposal 1: WT ID shall not include PLMN ID.
Issue 2: It is FFS if the Home eNB ID is to be removed from the Global eNB ID
In Dual Connectivity, only Macro eNB shall be considered as MeNB today. To keep alignment with DC, recommend not to consider the HeNB in LWA and LWI, so the Home eNB ID is to be removed from the Global eNB ID, at least not consider it in this release.
Proposal 2: To keep alignment with Dual Connectivity, the Home eNB ID is to be removed from the Global eNB ID.

Issue 3: It is FFS whether the WT may filter the list of its WLAN identifiers.
About filtering of WLAN identifiers, we have the same view as Ericsson’s contribution [7]. In [7], it’s proposed to do the filtering in WT to save resources and processing load for the eNB, it seems beneficial for the WT to signal to the eNB only the parameters (e.g. BSSIDs etc.) of those APs relevant to the eNB (i.e. deployed in the same coverage area of the eNB). 

Furthermore, if not do the filtering, some meaningless Xw configuration update procedures may be triggered once some of the APs under the WT switched on/off no matter they have the “relationship”(overlapped coverage) with the eNB or not. This may seriously impact the Xw interface and the processing load for the eNB.

The working assumption could be that do the filtering for WLAN identifiers in WT if needed, and the filtering should base on the OAM configuration. 
Proposal 3: WT should filter the list of WLAN identifiers in case of WT is connected to different eNBs.

Issue 4: The use of UE XwAP IDs is pending discussion in RAN3.
About UE XwAP IDs, we have the same view as Ericsson’s contribution [8].

Introduction of UE XwAP ID have several benefits, e.g.:
a) Save some bytes for all the UE associated procedures except the initial binding of UE WLAN MAC address and UE XwAP ID, this can save considerable resources for Xw interface in case of big amount UE are working on the Xw interface.
b) To avoid frequently expose of UE WLAN MAC Address, this can reduce the probability of some potential issues.
Above all, we propose to include UE XwAP ID in UE associated XwAP procedures. The assignment of UE XwAP ID should be done in eNB, how to encoding this id is FFS. The eNB should include both UE XwAP Id and UE WLAN MAC Address in the WT Addition Request (the first UE associated signalling); upon reception of this message, WT shall save the UE XwAP ID and UE WLAN MAC Address as a pair. In the following procedures, the eNB and the WT should only use the UE XwAP ID to identify the specific UE.
Proposal 4: UE XwAP ID should be assigned by eNB and be bind with UE WLAN MAC Address during WT addition procedure, only the UE XwAP ID shall be used in the following UE associated XwAP procedures.
Issue 5: Band Information of WLAN Information IE is FFS pending on RAN2 progress.

· Editor's note: It is FFS whether WLAN Channel has to be included in the WLAN band information.
· Editor's note: The encoding of WLAN Band Information is FFS (pending RAN2 decision).
It has been agreed in RAN2#91bis meeting that BSSID, HESSID, SSID, WLAN frequency/channel and band shall be configured for WLAN measurements.
For RAN3, the information which RAN2 required for measurement configuration shall be provided by WT through the Xw interface. The IE “WLAN Band Information” in “WLAN Information” shall be used for transmitting of such kind of information.

This IE “WLAN Band Information” can be described as below:  
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	WLAN Band
	M
	
	
	

	WLAN Channel
	O
	
	
	

	WLAN Frequency
	O
	
	
	


Proposal 5: To satisfy the measurement requirements of RAN2, WLAN channel info should be included in the IE “WLAN Band Information”, “WLAN Band” should be mandatory, while “WLAN Channel” and “WLAN Frequency” should be optional.
Issue 6: The definition of the different cause values is FFS.
In X2AP [6], the cause value has been defined in section 9.2.6. For XwAP protocol, the cause values defined in [6] can be used as the baseline. Furthermore, values of Transport Layer Cause, Protocol Cause and Miscellaneous Cause can be totally reused, while the values of Radio Network Layer Cause should be further investigated and updated for XwAP.  
Proposal 6: Cause values defined in X2AP protocol can be used as the baseline of XwAP.
Issue 7: Parallel transactions: Unless explicitly indicated in the procedure specification, at any instance in time one protocol peer shall have a maximum of one ongoing XwAP procedure related to a certain UE.  Editor’s note: this clause is FFS (also relates to possible use of Transaction IDs). 
The Global procedures of XwAP such as Xw setup, Error Indication, Reset and WT Status Reporting are quite similar to X2AP global procedures, and there’re no large number of parallel Xw global procedures is foreseeable. To keep alignment with X2AP，no need to introduce Transaction IDs for the global procedures of XwAP.
The UE associated procedures of XwAP such as WT addition/modification/release are also similar to the UE-associated procedures of Dual Connectivity in X2AP protocol. The UE XwAP ID can provide the means to correlate messages of the same procedure for the same UE, and there’s not so many parallel UE-associated XwAP procedures is foreseeable for a certain UE. To keep alignment with X2AP, no need to introduce Transaction IDs for the UE-associated procedures of XwAP.
Proposal 7: No need to introduce Transaction IDs for XwAP.
Issue 8: If UE-associated XwAP procedures also applicable to LWI.

UE-associated XwAP procedures are used to handle the configuration and modification to support LWA for a specific UE. As there’s no scenario which requires UE specific configuration for LWI, we can make the assumption that UE-associated XwAP procedures shall only be applied to LWA, not for LWI. 
Proposal 8: UE-associated XwAP procedures should only be applied for LWA, not for LWI.

Issue 9: WT addition issues are listed below:
a. What should be prepared by WT

b. What kind of resource allocated by WT during WT addition

c. Whether AMBR is needed

d. Whether ARP is needed

e. The QoS mapping is pending in RAN3.
f. The reason for not accepting of any bearer is FFS.
g. Whether GBR bearer is allowed to be offloaded to WLAN

Issue 9a and 9b: What kind of resource allocated by WT during WT addition
 On receiving the WT ADDITION REQUEST message, WT should check whether the E-RABs in E-RABs To Be Added List IE can be accept or not. If all/part of the E-RABs in the list can be accepted, WT shall assign a WT GTP Tunnel Endpoint for each E-RAB which is admitted to be added by WT, this is the most important information which should be allocated or provided by WT. With the GTP tunnel endpoints, the eNB can send the data to WT on the LWA bearers, and then WT will forward them to the proper WLAN entity.
WLAN does not need to allocate the relevant resources from its managed WLANs, because of WT does not know which AP the UE will associate with.
Proposal 9ab: WT shall assign a WT GTP Tunnel Endpoint for each E-RAB which is admitted to be added by WT, this is the most important information which should be allocated or provided by WT.

Issue 9c: whether AMBR is needed
In Dual Connectivity, the UE AMBR is only used for SCG bearer, and only for downlink. In LWA, flow control in the Xw interface for LWA bearers is under discussing, and the working assumption is DC-like per bearer flow control will be supported. Similar to split bearers of Dual Connectivity, UE AMBR is not needed for LWA.

Proposal 9c: UE AMBR in not needed for LWA.

Issue 9d: whether ARP is needed
WT initiated WT modification procedure has been agreed in RAN3#89bis meeting, which allows WT to request for release of some E-RABs. ARP can help WT to decide which bearers can be released and which ones shall not be released. So, ARP is a useful parameter, it should be introduced in the WT Addition/modification procedures.

Proposal 9d: ARP is needed for LWA, as it’s useful for WT to decide which bearers can be released and which ones shall not be released.
Issue 9e: The QoS mapping is pending in RAN3
For QoS mapping, the working Assumption is QoS mapping is done in WT. so the QoS info for each bearer shall be included in the XwAP messages, such as WT addition request and WT modification request. Recommend to reuse the IE “E-RAB Level QoS Parameters” of X2AP protocol [6].

This IE defines the QoS to be applied to an E-RAB.

	IE/Group Name
	Presence
	IE type and reference
	Semantics description
	Assigned Criticality

	QCI
	M
	INTEGER (0..255)
	QoS Class Identifier defined in TS 23.401 [12].

Logical range and coding specified in TS 23.203 [13].
	–

	Allocation and Retention Priority
	M 
	9.2.31
	
	–

	GBR QoS Information
	O
	9.2.10
	This IE applies to GBR bearers only and shall be ignored otherwise.
	–


Proposal 9e-1: If do QoS mapping in WT is decided, X2AP IE “E-RAB Level QoS Parameters” can be reused for XwAP signallings.

The QoS parameters are quite different between LTE and WLAN. Currently, there’s no specification which specifies the mapping between LTE QoS parameters and WLAN QoS parameters, and there is not standard or any mature solutions of mapping that are widely verified or accepted. Detail analysis can be referred to [9].
Proposal 9e-2: There is no need to standardize any QoS mapping mechanism on WT or eNB for LWA, just leave it to implementation.
Issue 9f: The reason for not accepting of any bearer
This issue should be considered together with issue 6, the possible reasons for WT to reject the WT addition request are:

· No available resource (all of the APs under the WT are overload)
· WT is under maintenance
· Internal failure occurs in WT
· ……
Proposal 9f: RAN3 is requested to discuss the cause value for WT ADDITION REJECT, such as “WT is under maintenance”, “Internal failure occurs in WT” and “No available resources”.
Issue 9g: whether GBR bearer is allowed to be offloaded to WLAN
In overall, the LWA links provided by WLAN is just for assistance purpose but not for replacement of LTE. And WLAN is a “try the best” system, it’s difficult for WLAN to guarantee the QoS of the GBR bearers even if the QoS mapping is done. Thus, one simple solution is to assume that all LWA bearers are only non-GBR based.
Proposal 9g: GBR bearer should not be allowed for LWA.
Issue 10: WT modification issues are listed below:
a. whether AMBR is needed

b. whether ARP is needed
c. whether DL Forwarding GTP Tunnel Endpoint IE is needed
d. whether GBR bearer is allowed to be offloaded to WLAN

e. Interaction with the eNB initiated WT Modification Preparation procedure:[FFS]

Issues 10a, 10b and 10d have been analyzed in issue 9 above, here only analyze the issues 10c and 10e.

Issue 10c: whether DL Forwarding GTP Tunnel Endpoint IE is needed

In Dual Connectivity, DL Forwarding GTP Tunnel Endpoint IE is used for data forwarding during the release of split/SCG bearers, it’s only been used if no data is cached in PDCP.
Same with DC, data forwarding is not needed if PDCP can buffer the data packets which have been transferred to WLAN and have not been successful delivered to UE.

Support data forwarding for LWA can quickly send back the not successfully transmitted data of WLAN to LTE for re-transmission, UE will get better performance more or less. Doing the data forwarding will also require some work in WT, e.g. transform the data packets in WLAN to the format of PDCP packet and send it back to corresponding PDCP entity.

If not support data forwarding, higher layer (TCP/IP) will do the data transmission for the data packets which are not successfully delivered in WLAN. It’s easier but the performance is not as good as doing the data forwarding.

Proposal 10c: In LWA, Data forwarding should be an optional choice, eNB can decide whether do or not do the data forwarding by using the optional IE “DL Forwarding GTP Tunnel Endpoint”.
Issue 10e: Interaction with the eNB initiated WT Modification Preparation procedure
Example: LWA bearer 1, 2, 3 have been established for a certain UE. WT initiated WT Modification procedure is triggered, in which bearer 1 and 2 are required to be released; meanwhile WT received a WT modification request from eNB to modify the LWA bearers of this UE, in which bearer 1 is to be modified, bearer 2,3 are to be released, bearer 4,5 are to be added.

According to the design of the WT initiated Modification procedure, eNB cannot refuse the WT Modification Required message, and send back the confirmation to WT. Here gives two potential solutions to handle such kind of interactions:

· Option 1: WT reject the WT Modification Request immediately with a dedicate cause to indicate the conflict procedures, eNB can re-initiate the WT Modification procedure later if needed.
· Option 2: WT and eNB handle the two procedures one by one. E.g. handling like that:

· Step 1: WT buffers the WT Modification Request, and handle it after receives the WT Modification Confirmation, in the example above, bearer 1 and 2 have been released in the eNB and WT.

· Step 2: The WT handles WT Modification Request, but there’re some potential issues:

· Bearer 1 has been released, but eNB want to modify it, how to handle? Accept or Reject?
· Bearer 2 has been released, but eNB want to release it, how to handle? Accept or Reject?
The option 1 is quite clear and easy, eNB can re-initiate the WT modification procedure if needed.
The option 2 is complex, it’s difficult to handle the content conflicts between the two modification request messages, and it’s also difficult for eNB and WT to maintain the UE context.
Proposal 10e: Option 1 is preferred to handle the interaction between WT initiated and eNB initiated WT modification procedures.
· Option 1: WT reject the WT Modification Request immediately with a specific cause to indicate the conflict, eNB can re-initiate the WT Modification procedure later if needed.

· Option 2: WT and eNB handle the two procedures one by one.

Issue 11: Procedural text of WT Association Confirmation procedure to be considered
The current procedural text in [4] :
This procedure is initiated by the WT to give confirmation to the eNB that a certain UE successfully associated with the WLAN following a successful WT Addition Preparation procedure.

The procedure uses UE-associated signalling.
According to the procedural text above, we can deduce that this procedure should only be used for LWA not for LWI. To avoid confusion or misunderstanding, maybe it’s better to definitely indicate this in the procedural text.
Observation 3: In RAN2, an email discussion is ongoing about the UE Association Confirmation procedure. It will also discuss the relationship between UE Association Confirmation procedure and WT Association Confirmation procedure. RAN3 should also take RAN2’s conclusion into account.
Proposal 11: In the procedural text, it’s better to clarify that this procedure should only be used for LWA not for LWI.
Issue 12: If WT Reconfiguration Complete (eNB -> WT) is needed
In Dual Connectivity, SeNB Reconfiguration Complete message is to indicate that configuration requested by the SeNB was applied by the UE.
Suggest to keep alignment with Dual Connectivity, use WT Reconfiguration Complete (eNB -> WT) to indicate the LWA configuration was applied by the UE. 
Proposal 12: WT Reconfiguration Complete (eNB -> WT) should be used to keep alignment with Dual Connectivity.
3. Conclusions
In this contribution, we discussed the open issues for XwAP Global procedures and UE associated procedures, and summarized the proposals as below:
Observation 1: Considering the RAN sharing scenarios, it seems not feasible to include PLMN ID in WT ID. 

Proposal 1: WT ID should not include PLMN ID.
Proposal 2: To keep alignment with Dual Connectivity, the Home eNB ID is to be removed from the Global eNB ID.

Proposal 3: WT should filter the list of WLAN identifiers in case of WT is connected to different eNBs.

Proposal 4: UE XwAP ID should be assigned by eNB and be bind with UE WLAN MAC Address during WT addition procedure, only the UE XwAP ID shall be used in the following UE associated XwAP procedures.

Proposal 5: To satisfy the measurement requirements of RAN2, WLAN channel info should be included in the IE “WLAN Band Information”, “WLAN Band” should be mandatory, while “WLAN Channel” and “WLAN Frequency” should be optional.

Proposal 6: Cause values defined in X2AP protocol can be used as the baseline of XwAP.

Proposal 7: No need to introduce Transaction IDs for XwAP.

Proposal 8: UE-associated XwAP procedures should only be applied for LWA, not for LWI.

Proposal 9ab: WT shall assign a WT GTP Tunnel Endpoint for each E-RAB which is admitted to be added by WT, this is the most important information which should be allocated or provided by WT.

Proposal 9c: UE AMBR in not needed for LWA.

Proposal 9d: ARP is needed for LWA, as it’s useful for WT to decide which bearers can be released and which ones shall not be released.
Proposal 9e-1: If do QoS mapping in WT is decided, X2AP IE “E-RAB Level QoS Parameters” can be reused for XwAP signallings.

Proposal 9e-2: There is no need to standardize any QoS mapping mechanism on WT or eNB for LWA, just leave it to implementation.
Proposal 9f: RAN3 is requested to discuss the cause value for WT ADDITION REJECT, such as “WT is under maintenance”, “Internal failure occurs in WT” and “No available resources”.

Proposal 9g: GBR bearer should not be allowed for LWA.

Proposal 10c: In LWA, Data forwarding should be an optional choice, eNB can decide whether do or not do the data forwarding by using the optional IE “DL Forwarding GTP Tunnel Endpoint”.
Proposal 10e: Option 1 is preferred to handle the interaction between WT initiated and eNB initiated WT modification procedures.

· Option 1: WT reject the WT Modification Request immediately with a specific cause to indicate the conflict, eNB can re-initiate the WT Modification procedure later if needed.

· Option 2: WT and eNB handle the two procedures one by one.

Observation 3: In RAN2, an email discussion is ongoing about the UE Association Confirmation procedure. It will also discuss the relationship between UE Association Confirmation procedure and WT Association Confirmation procedure. RAN3 should also take RAN2’s conclusion into account.

Proposal 11: In the procedural text, it’s better to clarify that this procedure should only be used for LWA not for LWI.
Proposal 12: WT Reconfiguration Complete (eNB -> WT) should be used to keep alignment with Dual Connectivity.
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