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1. Introduction
This paper discusses and clarifies open issues on DECOR work identified in the last RAN3#89 meeting.
2. Agreement and Open Issues
In the last meeting RAN3 agreed the following:

· For LTE, define a procedure as a new procedure: “NAS Message Redirection” (FFS on the name)

· NNSF and MME Load Balancing are different functions

· The “NAS Message Redirection” will only contain a single MME Group ID
The following are identified open issues:

1. Whether a MME UE AP ID is needed or not in the “NAS Message Redirection”?
2. Whether MMEGI in the INITIAL UE MESSAGE, to avoid 2nd re-route is needed?
3. Original RAN message (total first Initial UE Message) v.s. only NAS PDU in the Reroute NAS Message?

4. The usage of the “Additional GUTI”

5. Procedure criticality

6. Whether the new signalling is classified as a new function is needed in the section 7 of 36.413?

7. Current RN principles ok also for DÉCOR?
8. HeNB GW will as act as the eNB towards the MME, and will terminate the “NAS Message Redirection” procedure 
9. For UTRAN, re-use existing procedure or new “NAS Message Redirection” procedure aligned with LTE
This paper addresses and clarifies the above open issues 1 to 6 in the next section. 
3. Clarification on open issues

Open issue 1: 
Whether a MME UE S1AP ID is needed or not in the “NAS Message Redirection”?
The necessity of MME UE AP ID in the “NAS Message Redirection” depends on whether:

(1) 
whether at the timing when the eNB receives the “NAS Message Redirection”, MME UE AP ID is already allocated, or

(2) 
the eNB, after receiving the “NAS Message Redirection” needs to send subsequent message to the MME that sends that message. 

For the above former case (i.e,, whether the MME S1AP UE ID has already been allocated), let us look at the agreed signalling flow for dedicated CN in cases of Attach and TAU case as captured in TS23.401. The relevant signalling flow for each procedure is described in the Annex. 

For Attach, the existing procedure may be performed up to step 4 (i.e., Identity Request from MME to UE) before “NAS Message Redirection” is sent.
Identity Request is a NAS message sent from MME to UE to obtain UE’s IMSI, when the UE ID is unknown in the MME. To send Identity Request to UE, it is likely that MME assigns MME UE S1AP ID to send NAS DL Transport which contains Identity Request, and to send Identity Response from UE to MME, the eNB is likely to include both MME UE S1AP ID and eNB UE S1AP UE ID in the UL NAS Transport.
Therefore, at the timing when the MME sends “NAS Message Redirection”, the S1AP ID pair is already created, and the MME may just include the concerning UE AP ID.

For TAU, the existing procedure is performed up to step 5 (i.e., Context Request/Response between new and old MME) before MME sends the “NAS Message Redirection” to eNB. This means that at this timing the MME has not yet assign MME S1AP UE ID. Since there is no message that needs to be sent before “NAS Message Redirection” to the eNB, the MME does not need to assign UE AP ID in this case.

Observation 1: 
There are cases when the MME has already assigned the MME S1AP UE ID for the previous procedures at the timing when the MME sends “NAS Message Redirection”.

For the latter case (i.e., whether after receiving the “NAS Message Redirection” needs to send subsequent message to the MME that sends that message), the assumption whether procedure class 1 or class 2 needs to be re-confirmed.

In the last meeting many companies assumed that “NAS Message Redirection” is defined as class 2 procedure. In this case, since there is no response message, there is no need for MME to assigned UE AP ID.

If “NAS Message Redirection” is defined as a class 1 procedure, then MME UE S1AP ID need to be assigned. However, we need to firstly decide whether class 1 procedure is even necessary. During the discussion, it was mentioned that the justification to define this procedure as class 1 is to enable the eNB to indicate the failure of rerouting procedure due to e.g., dedicated MME overloaded situation. From the procedure designed agreed by SA2, it is understood that the eNB first select the “valid” (e.g., alive and connected) MME node which belongs to the relevant MMEGI. Even for MME overload situation, the eNB will only need to reroute the message to the dedicated MME, and if the MME cannot process the rerouted INITIAL UE MESSAGE, then it will be treated as in existing behaviour, e.g., behaviour related to NAS timer expiry. Therefore, we can conclude that class 2 procedure is not necessary.

Observation 2:
No identified case where the eNB, after receiving “NAS Message Redirection”, needs to send subsequent message to the MME sending the message.

Proposal 1:
Re-confirm that “NAS Message Redirection” is defined as class 2 procedure.

Proposal 2: 
“NAS Message Redirection” may include optional MME S1AP UE ID, if it has already assigned in the MME (for previous procedures).

Open issue 2: 
Whether MMEGI needs to be included the INITIAL UE MESSAGE, to avoid 2nd re-route?
For this issue, the description in TS23.401 is very clear indicating that the rerouted INITIAL UE MESSAGE needs to include MMEGI so that the dedicated MME receiving the message will understand that it is a rerouted message and will not performed another rerouting.

	Excerpt from TS23.401 section 5.19.1

3.
Dependent on RAT, the eNodeB/RNC sends the Initial UE message to the selected MME/SGSN or the BSC sends the UL-Unitdata message to the selected SGSN. The initial UE message/UL-Unitdata message includes the NAS Request message and the MMEGI or Null-NRI/SGSN Group ID. The MMEGI or Null-NRI/SGSN Group ID indicates that the message is a rerouted message and the second new MME/SGSN shall not reroute the NAS message.





Proposal 3:

To confirm that INITIAL UE MESSAGE may include MMEGI. 

Open issue 3:  Whether original RAN message (total first Initial UE Message) v.s. only NAS PDU in the Reroute NAS Message?
After further checking to what is captured in TS23.401, we understood that SA2 intention is to include the original RAN message (total first Initial UE Message). 
	Excerpt from TS23.401 section 5.19.1 step 1:

1.
The first new MME/SGSN sends a Reroute NAS Message Request (original RAN message, reroute parameters, Additional GUTI/P-TMSI) to the RAN Node. The reroute parameter is a MMEGI (for E-UTRAN) or Null-NRI/SGSN Group ID (for UTRAN/GERAN) corresponding to the DCN that corresponds to the UE Usage Type. A UE provided Additional GUTI/P-TMSI (if available) from the NAS Request message is included. The MME may determine the MMEGI or Null-NRI/SGSN Group ID corresponding to the DCN using DNS procedures. The original RAN message is the complete PDU received from the RAN which contains the original NAS Request message and all RAN IEs.


For simplicity RAN3 can align with SA2 specifications. However, this means that RAN3 need to discuss whether the eNB can change/edit the previously sent INITIAL UE MESSAGE.

From discussion in open issue 1, it becomes clear that there is a case where the MME has already assigned ME S1AP UE ID at the timing when it sends “NAS Message Redirection”, such that the eNB may receive both S1AP UE ID pair within the message. In this case, depends on the release handling of the already created S1AP UE ID context, i.e., explicit release using UE Context Release procedure or implicit release in eNB and MME, the eNB may need (or may not need) to assign different eNB S1AP UE ID and to include it to the rerouted INITIAL UE MESSAGE. If explicit release is performed then the eNB may need to assign new eNB S1AP UE ID, and if implicit release is performed the eNB may use the same eNB S1AP UE ID and can send the INITIAL UE MESSAGE included inside “NAS Message Redirection” as is to the dedicated MME. Therefore it may be worthwhile to discuss how S1AP UE ID pair is release.
Proposal 4: 
The “NAS Message Redirection” includes the original RAN message, i.e., total of the previously sent INITIAL UE MESSAGE.

Proposal 5:
The eNB may change the RAN IEs of the received INITIAL UE MESSAGE in “NAS Message Redirection” when creating the rerouted INITIAL UE MESSAGE.

Proposal 6:
RAN3 should clarify the understanding on how to release S1AP UE ID pair created with the first MME.
Open issue 4: The usage of additional GUTI
The description in TS23.401 indicates the following:

	Section 5.19.1 (Dedicated Core Networks procedure):

(Step 2)

The RAN node's NNSF selects a new MME/SGSN based on the MMEGI or Null-NRI/SGSN Group ID and possibly also based on an Additional GUTI/P-TMSI. 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.
Section 5.3.2.1 (E-UTRAN Attach procedure):
If the UE holds a valid GUTI and the old GUTI indicates a GUTI mapped from a P-TMSI and RAI, then the UE indicates the GUTI as additional GUTI.
…
The additional GUTI in the Attach Request message allows the new MME to find any already existing UE context stored in the new MME when the old GUTI indicates a GUTI mapped from a P-TMSI and RAI.
Section 5.3.3.1 (Tracking Area Update procedure)
If the UE holds a valid GUTI and the old GUTI indicates a GUTI mapped from a P-TMSI and RAI, then the UE indicates the GUTI as additional GUTI.
…
The additional GUTI in the Tracking Area Update Request message allows the new MME to find any already existing UE context stored in the new MME when the old GUTI indicates a value mapped from a P-TMSI and RAI.


Additional GUTI is indicated by the UE when the UE has a valid GUTI but the old GUTI indicates a GUTI mapped from P-TMSI and RAI (e.g., UE has MM context / registered in both UTRAN and LTE). Additional GUTI is used by the MME in the Attach and TAU procedure to find the UE context in the new MME. There may be cases (e.g., when the UE has registered context in both UTRA and LTE (in a dedicated MME)) such that additional GUTI is indicated in NAS Message Redirection procedure, and this additional GUTI refers to a certain MME which is part of the MMEGI indicated in the NAS Message Redirection message. In this case the eNB sends the rerouted INITIAL NAS MESSAGE to the MME identified in the additional GUTI.

In our network, this case would be a rare case, but from standardization perspective, this needs to be addressed. Therefore, additional GUTI should be optionally included in the “NAS Message Redirection”.

Proposal 7:
The usage of additional GUTI is to indicate the dedicated MME the UE is registered when the old GUTI is mapped from P-TMSI and RAI.

Open issue 5:  Procedure criticality
Assuming that the “NAS Message Redirection” is defined as class 2 procedure, we think it would be beneficial to enable the eNB to indicate Error Indication if it does not support this mechanism rather than let it silently ignores the procedure. Therefore the procedure criticality should be defined as reject.

Proposal 8: 
Procedure criticality for “NAS Message Redirection” is ‘reject’.
Open issue 6:  Whether “NAS Message Redirection” procedure is defined as a new functionality or is it part of “NAS Transport” function?

The main purposes of DÉCOR functionality in the eNB are (1) select the dedicated MME based on routing information received from the MME and (2) redirect the previously sent INITIAL UE MESSAGE to the relevant dedicated MME.

From procedure definition perspective, the essence of rerouting a previously sent INITIAL UE MESSAGE to the relevant dedicated MME is to transfer NAS message (Attach Request or TAU Request) to the intended dedicated MME. Therefore, this can be categorized as one of the existing “NAS Transport” function. For clarification, the existing definition of “NAS Transport” function in section 7 of 36.413 may be clarified as the following:
	-
NAS Signalling transport function between the UE and the MME is used:

-
to transfer or redirect NAS signalling related information and to establish the S1 UE context in the eNB.

-
to transfer NAS signalling related information when the S1 UE context in the eNB is already established.


Proposal 9:
 “NAS Message Redirection” is defined as part of  “NAS Transport” function. Some clarification in section 7 may be added.
4. Summary and Proposals

This paper discussed the open issues identified in DECOR discussion. The following were observed and proposed:
Observation 1: 
There are cases when the MME has already assigned the MME S1AP UE ID for the previous procedures at the timing when the MME sends “NAS Message Redirection”.

Observation 2:
No identified case where the eNB, after receiving “NAS Message Redirection”, needs to send subsequent message to the MME sending the message.

Proposal 1:
Re-confirm that “NAS Message Redirection” is defined as class 2 procedure.

Proposal 2: 
“NAS Message Redirection” may include optional MME S1AP UE ID, if it has already assigned in the MME (for previous procedures).

Proposal 3:
To confirm that INITIAL UE MESSAGE may include MMEGI.

Proposal 4: 
The “NAS Message Redirection” includes the original RAN message, i.e., total of the previously sent INITIAL UE MESSAGE.

Proposal 5:
The eNB may change the RAN IEs of the received INITIAL UE MESSAGE in “NAS Message Redirection” when creating the rerouted INITIAL UE MESSAGE.

Proposal 6:
RAN3 should clarify the understanding on how to release S1AP UE ID pair created with the first MME.
Proposal 7:
The usage of additional GUTI is to indicate the dedicated MME the UE is registered when the old GUTI is mapped from P-TMSI and RAI.

Proposal 8: 
Procedure criticality for “NAS Message Redirection” is ‘reject’.
Proposal 9:
 “NAS Message Redirection” is defined as part of  “NAS Transport” function. Some clarification in section 7 may be added.
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TS 23.401 Attach Procedure
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Figure 5.19.2-1: Attach,TAU and RAU procedure for Dedicated Core Network

TS 23.401 Attach Procedure
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Figure 5.3.2.1-1: Attach procedure

TS 23.401 TAU Procedure
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6. The Attach/TAU/RAU procedure starts at the (second) new MME/SGSN from the following step;



    E-UTRAN Attach		Figure 5.3.2.1-1	step 3 onwards			or



    GPRS/IMSI Attach	Figure 22		step 2 onwards	in TS 23.060 [7]	or



    TAU procedure		Figure 5.3.3.1-1	step 4 onwards			or



			Figure 5.3.3.2-1	step 4 onwards			or



    RAU procedure		Figure 5.3.3.3-1	step 3 onwards			or



			Figure 5.3.3.6-1	step 3 onwards			or



			Figure 33		step 2 onwards	in TS 23.060 [7]	or



			Figure 33a	step 2 onwards	in TS 23.060 [7]	or



			Figure 35		step 2 onwards	in TS 23.060 [7]	or



			Figure 36		step 2 onwards   	in TS 23.060 [7]    	or



			Figure 36a	step 2 onwards	in TS 23.060 [7]	or



			Figure 52		step 3 onwards	in TS 23.060 [7]	or



			Figure 54		step 3 onwards	in TS 23.060 [7]	or



			Figure 54-2	step 3 onwards	in TS 23.060 [7]	or



			Figure 55		step 3 onwards	in TS 23.060 [7]	or



			Figure 55-2	step 3 onwards	in TS 23.060 [7]
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5. NAS Message Redirection Procedure	5.x.1







4. Attach/TAU/RAU procedure continues from the next step at the (first) new MME/SGSN as specified in the relevant section.
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1. E-UTRAN Attach		Figure 5.3.2.1-1	steps 1-4			or



    GPRS/IMSI Attach	Figure 22		steps 1-3	in TS 23.060 [7]	or



    TAU procedure		Figure 5.3.3.1-1	steps 1-5			or



			Figure 5.3.3.2-1	steps 1-5			or



    RAU procedure		Figure 5.3.3.3-1	steps 1-4			or



			Figure 5.3.3.6-1	steps 1-4			or



			Figure 33		steps 1-2	in TS 23.060 [7]	or



			Figure 33a	step   2	in TS 23.060 [7]	or



			Figure 35		steps 1-2	in TS 23.060 [7]	or



			Figure 36		steps 1-3	in TS 23.060 [7]       or



			Figure 36a	step   2	in TS 23.060 [7]	or



			Figure 52		steps 1-4	in TS 23.060 [7]	or



			Figure 54		steps 1-5	in TS 23.060 [7]	or



			Figure 54-2	steps 3-5	in TS 23.060 [7]	or



			Figure 55		steps 1-4	in TS 23.060 [7]	or



			Figure 55-2	steps 3-4	in TS 23.060 [7]
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