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1. Introduction 
In RAN3#89, RAN3 confirms to support SA2’s redirection solution. This paper continues to discuss the below issues for décor.
· Whether a MME UE AP ID is needed in redirection or not.
· Whether a new function is needed in the section 7 of 36.413.
· Whether current RN principles ok also for DÉCOR.
· Whether include the total first Initial UE Message in redirection or not.
· Clarification on additional GUTI. 

· Possible load balancing scenario.
· Avoid repeated redirection during inter MME pool mobility.
2. Discussion
2.1 MME UE AP ID
· Whether a MME UE AP ID is needed or not in the “NAS Message Redirection”? Would only be needed to enable the possibility for the eNB to send a message to the MME that sent the “NAS Message Redirection”. 
Similar as DL NAS Transfer, with the received MME UE S1AP ID, the eNB establishes the UE-associated logical S1-connection implicitly. After redirection, the eNB should initiate UE context release msg to MME to release the S1 connection.

	By receiving the MME UE S1AP ID IE in the DOWNLINK NAS TRANSPORT, the eNB establishes the UE-associated logical S1-connection.


W.R.T no subsequent signaling flow after redirection, no MME UE S1AP ID in redirection msg seems no harm. In case of including MME S1AP ID, considering to the number of the redirection along with the number of MTC UE, the overhead of the transfer of the UE context release request/response msg seems to bring in great pressure over S1.

Proposal1: No MME S1AP UE ID in redirection msg.

2.2 New function or not
· Whether a new function is needed in the section 7 of 36.413? Depending on how we model this functionality (I.E. if the new procedure is considered part of “Handover Signalling”, or belonging to “NAS Transport”), the new procedure will end up in different sections.  
In nature, the redirection is to redirect the NAS PDU to a suitable MME rather than to really relocate the serving MME. The preference is to involve it into the chapter of NAS Transport.

Proposal2: Involve the redirection into the chapter of NAS Transport.

2.3 Relay/HeNB 

· Whether current RN principles ok also for DÉCOR.
RN or HeNB behind HeNB GW doesn’t support the NNSF. The NNSF is deployed at the eNB or the HeNB GW. Similarly, the redirected MME selection function should also be deployed at the eNB or the HeNB GW.

Different from the other UE-associated S1 application part messages, the HeNB GW should terminate the redirection msg and generate the second initial UE message.
Proposal3: In the case of the REDIRECTION message, the HeNB GW terminates the Redirection procedure and enforces the MME redirection accordingly.

2.4 Total first Initial UE Message in redirection or not
· Original RAN message (total first Initial UE Message) V.S. only NAS PDU in the Reroute NAS Message? (SA2 intention was to send the whole Initial UE Message)

Alt1: Include the total first Initial UE Message in redirection msg.
Alt2: The eNB stores the first initial UE message until receiving the initial UE context setup request or the redirection from the MME.

The information included in initial UE message msg may be UE associated and eNB associated: 
· For eNB associated information, it seems not necessary to be included in the redirection. It is more reliable to be obtained at eNB side.
· For UE associated information, 
· For the information stored in eNB, e.g. the UE context. The eNB requires an IE to index the exact UE context. Generally, the eNB UE S1AP ID allocated for the original initial UE message is sufficient.

· For the information not stored in eNB, e.g. NAS PDU, it may be required to be including redirection msg.

For the scenario of eNB
· Alt1 seems brings extra overhead for S1 backhaul. 
· Alt2 seems more reliable since eNB has the original information of the first initial UE message. 
For the scenario of  RN and HeNB behind HeNB GW
· Alt1 seems beneficial for HeNB GW since HeNB GW doesn’t store the sent UE associated message before.
· Alt2 requires HeNB GW to store the first initial UE message until receiving the response from the MME. The HeNB GW will suffer the buffer pressure.
Comparing to the transfer pressure over S1 backhaul and the buffer pressure over HeNB GW, Alt1 is preferred to simplify the HeNB GW.
Proposal4: Include the total first initial UE message in the redirection message. The eNB/HeNB GW refers to it to generate the second initial UE message.
2.5 Clarification on additional GUTI
The usage of additional GUTI IE is relevant to a mobility scenario of MME->SGSN-> MME: 
Step1: a UE has attached to MME-1 in DCN-1 through eNB-1. The UE obtains a GUTI allocated by MME-1.
Step2: the UE moves to UMTS/GSM and relocates to SGSN-1.
Step3: the UE moves back to LTE and requests to setup connection to eNB-1. eNB-1 selects MME-2 for the UE but MME-2 requests eNB-2 to redirect the UE to a MME with MMEGI-1. The additional GUTI IE indicates the GUTI previously allocated by MME-1 for the UE and it comes from the NAS PDU in the initial UE message.
According to the additional GUTI IE and the MMEGI, eNB should prefer MME-1 as the redirected MME for the UE in case MME-1 supported the redirected MMEGI.  
	23.401

If Additional GUTI/P-TMSI identifies an MME/SGSN within the set of valid nodes identified by MMEGI or Null-NRI/SGSN Group ID, it should be the selected node.



[image: image1.emf]DCN-1

MME Pool-2 (MMEGI-2)

MME Pool-1 (MMEGI-1)

MME-3

MME-1

MME-2

SGSN  Pool-1

SGSN  Pool-2

SGSN

st

ep1

S

t

e

p

2

S

t

e

p

3

 

R

e

d

i

r

e

c

t

eNB

RNC

SGSN


Fig2.5-1: mobility scenario

However, additional GUTI includes a PLMN ID, it might be different from the PLMN ID in RRC msg.  The redirected MME should support the PLMN ID in RRC msg since the PLMN ID in RRC msg indicates the PLMN selected by the UE
In hence, the redirected MME selection should be:  If Additional GUTI identifies an MME within the set of valid nodes identified by MMEGI in redirection msg and PLMN ID in RRC msg, it should be the selected MME for the UE.
Proposal5: If Additional GUTI identifies an MME within the set of valid nodes identified by MMEGI in redirection msg and PLMN ID in RRC msg, it should be the selected MME for the UE.
2.6 Load balancing 

SA2 intends to support the inter MME load balancing intra DCN. In last meeting, people take inter DCN scenario into consideration. 

· Scenario1: Load balancing inter-DCNs: Different DCN supports different UE usage types. They may not be capable of sharing the network services to each other.  It is operators’ implementation
· Scenario2: Load balancing between DCN and CN: generally, the non dedicated CN supports a full network services for all kinds of UE usage type.  But it may be configured to reject some kinds of UE when a DCN is deployed for these kinds of UE. The explosive number of MTC UE may eat up all of its DCN capacity sometimes. When the whole DCN overloaded, the non dedicated CN may allow partial MTC UE to access temporarily.
Proposal6: It is proposed to consider Load balancing between DCN and CN in addition to load balancing intra DCN.
2.7 Avoid repeated redirection during inter MME pool mobility
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Fig2.7-1: inter-pool mobility
A DCN may include multiple MME groups over different areas. A MME understands the mapping relation of the supported UE usage type and its MME group.
· Through S1 setup, eNB-2 can obtain the mapping relation of (UE Usage Type A, MMEGI-3) (UE Usage Type B, MMEGI-4)

· Through X2 setup, eNB-2 can obtain the neighbouring mapping relation of (UE Usage Type A, MMEGI-1) (UE Usage Type B, MMEGI-2) from eNB-1

According to the four mapping relation. eNB-2 can deduce: 

· the mapping relation (MMEGI-1，MMEGI-3) belong to the same DCN, which supports UE Usage Type A.

· the mapping relation (MMEGI-2，MMEGI-4) belong to the same DCN, which supports UE Usage Type B.

E.g. for a UE which has been redirected to a MME from MMEGI-2 previously, when the UE TAU in inter pool mobility, eNB can select a MME from MMEGI-4 without repeated redirection according the mapping relation of (MMEGI-2，MMEGI-4) as fig.2.7-2.  
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Fig2.7-2: NNSF according to the mapping relation (MMEGI-2，MMEGI-4)
Proposal7: It is proposed S1/X2 propagation of the MMEGI and the supported UE usage type for saving repeated redirection. 
3. Conclusion 

This paper continues to discuss the below issues for décor and provides proposals respectively.

a) Whether a MME UE AP ID is needed in redirection or not.
Proposal1: No MME S1AP UE ID in redirection msg.
b) Whether a new function is needed in the section 7 of 36.413
Proposal2: Involve the redirection into the chapter of NAS Transport.
c) Whether current RN principles ok also for DÉCOR.

Proposal3: In the case of the REDIRECTION message, the HeNB GW terminates the Redirection procedure and enforces the MME redirection accordingly.

d) Whether total first Initial UE Message in redirection or not
Proposal4: Include the total first initial UE message in the redirection message. The eNB/HeNB GW refers to it to generate the second initial UE message.
e) Clarification on additional GUTI 

Proposal5: If Additional GUTI identifies an MME within the set of valid nodes identified by MMEGI in redirection msg and PLMN ID in RRC msg, it should be the selected MME for the UE.
f)      Possible load balancing scenario
Proposal6: It is proposed to consider Load balancing between DCN and CN in addition to load balancing intra DCN.
g) Avoid repeated redirection during inter MME pool mobility.
Proposal7: It is proposed S1/X2 propagation of the MMEGI and the supported UE usage type for saving repeated redirection.
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