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1   Introduction
This contribution discusses the open issues on DECOR which were identified in RAN3#89:
-
NNSF v.s. MME Load Balancing;

-
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;

-
whether a new function is needed in the section 7 of 36.413;

-
procedure criticality;

-
the usage of the “Additional GUTI”.
2   Discussion
2.1   Open issues for stage 2
Usage of the “Additional GUTI”

The intention of the additional GUTI in the rerouting message is to convey the GUMMEI to the eNB in order that the eNB to select the previously registered dedicated MME which may have stored UE context already. If the UE context is identified and is available, the dedicated MME does not need to send Identification Request message to the first recipient of the NAS message and signalling optimization can be achieved. This was introduced in S2-143799.

The GUTI includes GUMMEI plus M-TMSI. However, the GUMMEI which includes PLMN ID, MME Group ID and MME code is sufficient for MME selection. Because the GUMMEI is already defined in S1 specification, it is easier to use GUMMEI directly.
Proposal 1: Including the Additional GUMMEI in the rerouting message.

NNSF v.s. MME Load Balancing

The MME load balancing function is defined as to distribute UEs newly entering the pool to different MMEs in the MME pool based on TS 36.300. 
	19.2.1.9
MME Load balancing Function

MME Load balancing is the function which achieves load-balanced MMEs with respect to their processing capacity within a pool area during system operation. The means to load-balance MMEs is to distribute UEs newly entering the pool to different MMEs in the MME pool.


While the NNSF is defined as to determine the MME association of the UE, based on the UE’s temporary identifier, which was assigned to the UE by the CN node based on the TS 36.300.

	19.2.1.7

NAS Node Selection Function (NNSF)

The interconnection of eNBs or HeNB GW, if deployed, to multiple MME/Serving S-GWs is supported in the E-UTRAN/EPC architecture. Therefore a NAS node selection function is located in the eNB or the HeNB GW, if deployed, to determine the MME association of the UE, based on the UE’s temporary identifier, which was assigned to the UE by the CN node (e.g. MME or SGSN).


If the Additional GUMMEI is not included in the rerouting message and only MME Group ID is included, the eNB shall treat the UE as newly entering the pool identified by the MME Group ID. And in this case, the MME load balancing function is performed.
However, if the Additional GUMMEI is included in the rerouting message, the eNB shall determine the MME based on the GUMMEI, which was assigned to the UE by the MME. In this case, the NNSF is performed by the eNB according the definition of NNSF.

Proposal 2:  If the Additional GUMMEI is not included in the rerouting message, the MME load balancing function is performed.

Proposal 3: If the Additional GUMMEI is included in the rerouting message, the NNSF is performed.

Modelling of the function
In RAN3#89, some views showed that the DCN function could be sorted to the existing function, i.e. NAS Signalling transport function. However, the DCN includes more than the existing function:

-
As proposed by the proposal 4, the rerouting message includes the original RAN message other than NAS PDU, and includes MME Group ID and optional addition GUMMEI which are more than NAS signalling transport.

-
New functionality in the first MME: to determine the MME Group ID based on user type information.

-
From eNB point of view, it is a total new function, i.e. the eNB performs the redirection of the INITIAL UE MESSAGE. During the redirection, the eNB also performs NNSF or MME load balancing.
Proposal 4: A new function to support NAS Message Redirection is preferred.

2.2   Open issues for stage 3

Procedure Criticality

With ‘ignore’, if the eNB does no t comprehend the procedure, the eNB shall ignore the procedure and continue to wait other procedures from the MME. However, in this case, the MME has no idea what happened in the eNB, and continue to assume the eNB has redirected the UE to the DCN already, and then releases the UE context. Then IoT issue happens because the different understanding between eNB and MME.

With ‘reject’, the MME shall be aware of there the procedure is not performed successfully. It is useful for the MME to make the next actions, e.g. the MME may consider retransmitting the procedure again, or continuing to server the UE, or triggering UE Context Release procedure.

Proposal 5: The procedure criticality should be ‘reject’.

Original RAN message (total first Initial UE Message) v.s. only NAS PDU 
In addition to the NAS PDU, the eNB needs additional information for DCN selection and re-sending the INITIAL UE MESSAGE, e.g. selected TAI, RRC Establishment Cause and etc.  Two alternatives were mentioned for providing the information to the eNB: ‘Original RAN message (total first Initial UE Message)’ or ‘only NAS PDU’ in the Reroute NAS Message.

 ‘Only NAS PDU’ based solution needs the eNB buffers the information. Since it is not certain whether a NAS message would be redirected or not, the information should be buffered in any case and for any type of UEs. Then it is better to include the ‘Original RAN message’ in the REROUTE NAS MESSAGE to avoid buffering the information always in the eNB.

Proposal 6: Including the original RAN message (total first Initial UE Message) in rerouting message.

Whether a MME UE AP ID is needed or not in the rerouting message
In case of Attach procedure, steps 1-4 in the Figure 5.3.2.1-1 in TS 23.401 are performed before the rerouting procedure. 
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Figure 1: Steps 1-4 of UE Attach procedure

According to the Figure 1, the NAS message Identify Request/ Response is possibly performed between UE and MME. In this case, the MME needs to allocate the MME UE S1AP ID in order to transfer Identify Request/ Response message. Thereafter the MME UE S1AP ID should be included in all following messages.
In case the Identify Request/ Response is not performed between UE and MME, there is no need for the MME to allocate the MME UE S1AP ID since the MME shall reroute the UE to the DCN directly.

Proposal 7: An optional MME UE S1AP ID is needed in the rerouting message.

3   Conclusion
This paper discusses the open issues related to the Decor in E-UTRAN, the following proposals are made:
Proposal 1: Including the Additional GUMMEI in the rerouting message.

Proposal 2:  If the Additional GUMMEI is not included in the rerouting message, the MME load balancing function is performed.

Proposal 3: If the Additional GUMMEI is included in the rerouting message, the NNSF is performed.

Proposal 4: A new function to support NAS Message Redirection is preferred
Proposal 5: The procedure criticality should be ‘reject’.

Proposal 6: Including the original RAN message (total first Initial UE Message) in rerouting message.

Proposal 7: An optional MME UE S1AP ID is needed in the rerouting message.

The corresponding CRs are proposed in [2] [3] [4] and [5].
Since in SA2 specification, the NNSF is used instead of the MME load balancing function by error. It could be better to inform they to make a alignment with our understanding. And then a draft LS is provided in [6].
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