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Abstract of the contribution: Discusses LLC sequence number handling in the GERAN MOCN Scenario to support successful message interaction between the UE and the SGSN.
1 Introduction
GERAN MOCN feature has been introduced at SA2#82 meeting. After some further checking it is found that some step are missed in the current specification. 
In GERAN PS domain all NAS messages are encapsulated in LLC frames with an unique N(U). UE only accept the LLC PDU sent by SGSN when its N(U) is in its receiving window. And this receiving window are adjusted when LLC PDU sent by SGSN has been correctly received (Refer to TS44.064). 
It is not clear that how the current handling SGSN set the N(U) in the LLC PDU considering that the N(U) in the UE has been adjusted based on the interaction with the previous SGSN. If the N(U) is not correctly set by the SGSN, the message sent by the SGSN will be discarded by the UE as UE regard that message as duplicate message. Fortunately this question does not exist on the CS domain due to LLC protocol are not used.
As such we can focus on the problem on the PS domain. Two options are discussed in this paper.
2 Discussion
2.1 Background of LLC PDU handling in the UE
Excerpted from TS44.064 as below, 
“8.4.2
Receipt of unacknowledged information

On receipt of a UI command frame the contents of the information field shall be passed to the appropriate layer 3 entity with an LL-UNITDATA-IND (L3 PDU) primitive, except:

-
if the DLCI of the received UI frame is not supported by the receiver; or

-
if N(U) of the received UI frame is in the range ( V(UR)   32 )  N(U)  V(UR) and if a UI frame with the same N(U) has already been received,

then the UI frame shall be discarded without any further actions.
V(UR) shall be set to N(U) + 1 unless N(U) is in the range ( V(UR)   32 )  N(U)  V(UR)..”
It is clear that if the N(U) are not set correctly on LLC PDU, UE will discard the message without any further action. So the N(U) setting on the SGSN and UE should be synchronized. 

Due to the GERAN MOCN supporting the NAS message are rerouted among SGSNs. Each SGSN may need to interact with UE, e.g. authentication procedure. It need to clarify that how the N(U) are set correctly on each SGSNs.
2.2 Solutions analysis  
2.2.1 Alt-A The SGSN always indicates the UE to reset the N(U) first
When getting the redirection attempt flag from the BSS, the SGSN need send LLC XID IND message including reset parameter to indicate the UE reset N(U) value before any NAS response message. Thus each SGSN can set initial N(U) value as the default value after receiving the LLC XID RES from the UE. It does not need consider the N(U) value set by the previous SGSN. 
This proposal can work well if one available SGSN can be selected from the shared network. If there are no available SGSN can be selected from the shared network, one additional step need be added. 
This is due to that softest cause code may not be generated by the last SGSN. Then it means the softest cause code NAS message temporarily stored on the BSS before are selected and returned back to UE. And that NAS message use the N(U) which may not synchronize with current UE setting. If BSS just directly select that message and return it to UE, UE may discard that message. To solve this problem, BSS shall re-route the NAS message to the SGSN which provides the softest cause code. After that it can be assured that UE will not discard the message sent by SGSN.
· Pros: 

Similar procedure has been adopted in the existing inter SGSN RAU procedure, not any new functionality are need for N(U) synchronization. 
· Cons:
BSS need resend the message to the SGSN which provides the softest cause code if the softest cause code is not generated by the last SGSN.
2.2.2 Alt-B The new SGSN gets N(U) from the old SGSN and set N(U) accordingly
The N(U) used by the old SGSN are forwarded to the new SGSN. It means that N(U) is provided to the BSS along with redirection indication if the SGSN reject the UE. The BSS can then send it to the new SGSN together with the redirection attempt flag. If N(U) is received from the BSS, the new SGSN set N(U) value of the LLC PDU to the UE according to the N(U) value, otherwise, as the default value. 
· Pros: 
N(U) setting among SGSNs are always synchronized with UE. BSS can always directly send the NAS message received from SGSN. 

· Cons: 
Gb interface need be enhanced to support the N(U) transmission.
3 Conclusion
Comparing two proposals Alt-B is transparent to UE avoiding the message interaction between UE and network. It seems more suitable. Based on the above discussion Huawei also prepare a CR to fix that problem. 
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