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1. Introduction
The New WI on Extension of Dual Connectivity in EUTRAN in RP-151008 [1] was agreed in RAN#68 meeting. 

2. Discussion
2.1 Background
According to the status report of DÉCOR WI [1], the open issues are listed as below:

· Whether a MME UE AP ID is needed or not in the “NAS Message Redirection”

· Original RAN message (total first Initial UE Message) v.s. only NAS PDU in the “NAS Message Redirection”

· Modelling of the new functionality (I.E. if the new LTE procedure is considered part of “NAS Transport”, or belonging to something else)

· For UTRAN, re-use existing procedure or introduce new “NAS Message Redirection” procedure aligned with LTE

· Clarify the usage of the “Additional GUTI”

· Clarify if the current RN and HeNB GW principles are also for DÉCOR
Here we would like to analyze the open issues one by one and give our preference.

2.2 Solutions
1) Whether a MME UE AP ID is needed or not in the “NAS Message Redirection”
As SA2 agreed in TS23.401, this DECOR feature enables subscribers to be allocated to and served by a DCN based on subscription information (“UE Usage Type”), which means the selection of DCN is related to UE. The “NAS Message Redirection” is sent from original MME, which has already allocated the MME UE AP ID for this UE. However, since the UE will be rerouted to another MME, it means no more S1 AP signalling will generate between the first MME and eNB. MME UE AP ID related with the first MME is useless in eNB. Therefore, MME UE AP ID is not needed in the “NAS Message Redirection”.

Proposal1: MME UE AP ID is not needed in the “NAS Message Redirection”.
2) Original RAN message (total first Initial UE Message) v.s. only NAS PDU in the “NAS Message Redirection”
If we consider that there is only NAS PDU(which is created  by UE)  needs to be used by eNB to generate the second Initial UE Message, transferring the whole Original RAN message will  bring unnecessary overload signalling over S1 interface, especially considering the huge amounts of devices/customers with special characteristics. Therefore, we prefer to the option that only NAS PDU in the “NAS Message Redirection”.
On the other hand, if some information included in Initial UE Message has changed during the period of DÉCOR handling on eNB, it is safe for eNB to generate the second Initial UE Message with the latest information locally.

Proposal2: Only NAS PDU in the “NAS Message Redirection”.
3) Modelling of the new functionality (I.E. if the new LTE procedure is considered part of “NAS Transport”, or belonging to something else)
On our understanding, SA2 defined new function as Dedicated Core Networks (DCNs) in TS23.401 clearly. It would be better we also have new section for this function in TS36.300. While for TS36.413, considering this new LTE procedure as part of “NAS Transport”, which is align with the Initial UE Message, which introduces less impact on our specification structure.
Proposal3: The new LTE procedure is considered part of “NAS Transport”.

4) For UTRAN, re-use existing procedure or introduce new “NAS Message Redirection” procedure aligned with LTE
We would prefer the principle that UTRAN and LTE share the same idea. If we choose to introduce a new “NAS Message Redirection” in LTE, it could also be used in UTRAN.
Proposal4: Introduce new “NAS Message Redirection” procedure for UTRAN is aligned with LTE.
5) Clarify the usage of the “Additional GUTI”
The additional GUTI is defined in TS24.301. If the UE holds a valid GUTI and a valid P-TMSI which may be included as a mapping GUTI, the UE indicates the GUTI as additional GUTI during Attach or TAU procedure. When UE is roaming from 2/3G to LTE, and eNB could not find the MME indicated in the mapping GUMMEI, it will be better for eNB to select the MME which has served this UE previously when UE stayed in LTE. Therefore, this information can be used for NNSF.
Proposal5: “Additional GUTI” is used for NNSF.
6) Clarify if the current RN and HeNB GW principles are also for DÉCOR
It is foreseen that devices and customers of very different characteristics, such as machine type applications/devices, best effort packet applications, smartphones, MVNO, etc, may have different requirements towards the operator’s network and the variety of devices/customers will continue to increase. It is also foreseen variants of RAN nodes will be deployed in the network, such as RN, H(e)NB/H(e)NB GW. How to apply DÉCOR to those scenarios is important which ensures the function is widely used rather than conditional usage. Here we only analyze on LTE as example.
A) HeNB GW case

According to Section 19.2.1.7 NNSF in TS36.300, this functionality is located in the eNB or in the HeNB GW, if deployed, and enables proper routing via the S1 interface. HeNB GW do NNSF means HeNB does not need to know the information related to DECOR selection, e.g., MMEGI、Additional GUTI. 

According to TS36.300, it is also said that HeNB GW relays UE-associated S1 application part messages between the MME serving the UE and the HeNB serving the UE, we need consider when HeNB GW receives the “NAS Message Redirection” message from MME, whether this message is transparently sending to HeNB or not. There are three options listed as below:
According to above analysis on open issues, here we assume the “NAS Message Redirection” message from MME to HeNB GW includes: eNB UE S1AP ID、NAS PDU、MMEGI、additional GUTI.
Option1) HeNB GW relays the “NAS Message Redirection” message to HeNB without modification.

It follows the previous principles of HeNB GW. However HeNB GW still needs decode this message in order to do NNSF. In this option:

Step1: HeNB GW sends the unchanged “NAS Message Redirection” message to HeNB.
Step2: HeNB just ignores those IEs which are only used for NNSF and triggers to generate the second Initial UE Message without selected MMEGI to HeNB GW. 
Step3: HeNB GW sends the second Initial UE Message with selected MMEGI to MME.
Option2) HeNB GW relays the “NAS Message Redirection” message to HeNB with modification.

It also follows the previous principles of HeNB GW. HeNB GW needs decode this message in order to do NNSF and reframing the “NAS Message Redirection” message to HeNB.
       Step1: HeNB GW sends the modified “NAS Message Redirection” message to HeNB, which does not include the information used for NNSF, e.g., MMEGI、additional GUTI.

       Step2: HeNB generates the second Initial UE Message without selected MMEGI to HeNB GW when receives this “NAS Message Redirection” message.
       Step3: HeNB GW sends the second Initial UE Message with selected MMEGI to MME.
Option3) HeNB GW terminates the “NAS Message Redirection” message.
Terminating UE associated S1 messages breaks the previous principles of HeNB GW, because HeNB GW just relays UE-associated S1 messages between the MME serving the UE and the HeNB serving the UE, and terminates non-UE associated S1 messages towards the HeNB and towards the MME. Breaking the above rules due to the individual function seems not proper.
Anyway, if we follow this idea, the following signalling flow can be used:

HeNB GW terminates the “NAS Message Redirection” message. And HeNB GW shall store the first initial UE message of this UE which is not supported by current specification. After HeNB GW finishes NNSF, HeNB GW sends the second Initial UE Message with selected MMEGI to MME.
In this option, there is no other choice than the original RAN message (total first Initial UE Message) must be used for open issue2), else HeNB GW could not generate the second Initial UE Message.

Furthermore, there also has the risk that if some information included in Initial UE Message has changed during the period of DÉCOR handling on HeNB GW, e.g., some information related to HeNB, HeNB GW will not acknowledge this and send the outdated Initial UE Message to MME, which may cause some problem in the subsequent processing.

Proposal6a: Option1) is preferred as the solution for HeNB GW case, which means HeNB GW relays the “NAS Message Redirection” message to HeNB without modification, and follows the current S1 messages forwarding principle of HeNB GW.
B)  RN case
While for RN case, DeNB will do NNSF. It is also said that the DeNB processes and forwards all S1 messages between the RN and the MMEs for all UE-dedicated procedures. The processing of S1-AP messages includes modifying S1-AP UE IDs, Transport Layer address and GTP TEIDs but leaves other parts of the message unchanged. We can follow this principle in “NAS Message Redirection”. Though MMEGI and/or Additional GUTI will still be sent to RN by DeNB, RN just ignores those IEs which are only used for NNSF and triggers the second Initial UE Message to DeNB.
Proposal6b: DeNB relays the “NAS Message Redirection” message to RN and follows the current S1 messages forwarding principle of RN.

3. Conclusion
Here we propose:
Proposal1: MME UE AP ID is needed in the “NAS Message Redirection”.

Proposal2: Only NAS PDU in the “NAS Message Redirection”.

Proposal3: The new LTE procedure is considered part of “NAS Transport”.

Proposal4: Introduce new “NAS Message Redirection” procedure for UTRAN is aligned with LTE.

Proposal5: “Additional GUTI” is used for NNSF.
Proposal6a: Option1) is preferred as the solution for HeNB GW case, which means HeNB GW relays the “NAS Message Redirection” message to HeNB without modification, and follows the current S1 messages forwarding principle of HeNB GW.
Proposal6b: DeNB relays the “NAS Message Redirection” message to RN and follows the current S1 messages forwarding principle of RN.
If the above proposals are agreed, the corresponding CRs will be provided in next meeting.
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