3GPP TSG-RAN WG3 Meeting #87 
R3-150032
Athens, Greece, 9 - 13 February 2015   
Title: 
Consideration on Overload procedure in RAN sharing
Source: 
Huawei
Agenda item:
13.1
Document for:
Approval
1   Introduction
During RAN Sharing Enhancement discussion in RAN3#85bis meeting, there were several agreements regarding to the S1 Overload Start/Stop Procedure, which were captured in the way forward[1] as below:

a) Agreed to reuse existing overload start /stop,

b) Agreed to reuse GUMMEI List,

c) Agreed to the need of updating the overwrite part in Overload procedure. This is to deal with a situation, where the last Overload Start/Stop overrides the existing triggers may happen, in case multiple Overload procedures are triggered for different PLMN-IDs.

Following Open Issues were identified for further discussion:
O1: overwrite procedure update

O2:  is enhancement/clarification needed to enable rejection per PLMN? 

In this contribution, we provide analyses on if and how to reuse GUMMEI List IE to support per PLMN overload start/stop procedures.

2   Discussion

2.1   Reuse GUMMEI List

The GUMMEI List IE was introduced in Rel-10 for RN, to provide the overload information from DeNB to RN with the MME identities.

TS36.300: Upon reception of an S1 MME overload message, the DeNB sends the MME overload message towards the RN(s), including in the message the identities of the affected CN node.
RN is not able to know which GUMMEIs are relevant to the same MME, upon receiving the overload message from MME, the DeNB has to include all the GUMMEIs of the MME in the message and send to the RN. 

Note: the GUMMEI List IE was not sent from MME to RN via DeNB, it was added by DeNB after receiving the overload message from the MME. 
As the GUMMEI List IE was introduced in Rel-10 as an optional IE with criticality ignored, upon receiving the GUMMEI List IE by legacy eNBs (not RN or HeNB) from a Rel-13 MME, all the legacy eNBs (Rel-8/9/10/11/12) will ignore the IE and apply the overload action for the MME, not only for the indicated GUMMEIs, and the Rel-13 MME is not able to know the legacy eNB performs wrong action to some non-overloaded PLMNs.

Conclusion1: Simply reuse GUMMEI List IE will lead to backward compatibility issue, i.e. legacy eNBs will apply the overload action for the MME, instead of only the indicated GUMMEIs.
If we change the Assigned Criticality of GUMMEI List IE from “ignore” to “reject”, once the Rel-8/9 eNBs receive the IE, they will send Error indication to the MME. But for Rel-10/11/12 eNBs, as they can comprehend the IE, they will not send Error Indication, and they will perform wrong overload action for the MME.
Conclusion2: Changing Assigned Criticality of GUMMEI List IE from “ignore” to “reject” cannot solve the backward compatibility issue for Rel-10/11/12 eNBs.
In the follow two subsections, two possible options are discussed.
2.1.1   Option1: Add an Overload PLMN List IE with criticality “reject”
In this option, the Rel-13 MME will use the new Overload PLMN List IE to indicate per PLMN overload action to the Rel-13 eNB. If this message is sent to legacy eNBs, legacy eNBs will send Error Indication to the MME. 
	9.1.8.13
OVERLOAD START

This message is sent by the MME and is used to indicate to the eNB that the MME is overloaded.

Direction: MME ( eNB
IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality
Message Type

M
9.2.1.1

YES

ignore

Overload Response

M

9.2.3.19

YES
reject

GUMMEI List

0..1

YES

ignore

>GUMMEI List Item
1..<maxnoofMMECs>

EACH

ignore

>>GUMMEI

M

9.2.3.9

-

Traffic Load Reduction Indication

O

9.2.3.36

YES

ignore

Overload PLMN List
0..<maxnoofPLMNsPerMME>
YES

reject
>PLMN Identity
M

9.2.3.8

Range bound

Explanation

maxnoofMMECs

Maximum no. of MMECs per node per RAT. Value is 256.

maxnoofPLMNsPerMME

Maximum no. of PLMNs per MME. Value is 32.

9.1.8.14
OVERLOAD STOP

This message is sent by the MME and is used to indicate that the MME is no longer overloaded.

Direction: MME ( eNB
IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality
Message Type

M
9.2.1.1

YES

reject

GUMMEI List

0..1
YES

ignore

>GUMMEI List Item
1..<maxnoofMMECs>

EACH

ignore

>>GUMMEI

M

9.2.3.9

-

Overload PLMN List
0..<maxnoofPLMNsPerMME>
YES

reject
>PLMN Identity
M
9.2.3.8
Range bound

Explanation

maxnoofMMECs

Maximum no. of MMECs per node per RAT. Value is 256.

maxnoofPLMNsPerMME

Maximum no. of PLMNs per MME. Value is 32.




Considering of RN scenario, as all non-UE-dedicated S1-AP procedures are terminated at the DeNB, and handled locally between the RN and the DeNB, and between the DeNB and the MME(s), DeNB can include the GUMMEIs with the overloaded PLMN(s) of the MME(s) in the message(s) and send to the RN. 
The DeNB shall only include the Overload PLMN List IE to the RN to indicate per PLMN overload in case all the MMEs connecting with the DeNB are overloaded for the particular PLMN(s). 

2.1.2   Option2: Add a RAN Sharing Indicator IE with criticality “reject”, and reuse GUMMEI List IE
In this option, the Rel-13 MME will use the new RAN Sharing Indicator IE to indicate this is a message with per PLMN overload, the PLMN information is carried by the GUMMEI List IE. Rel-13 eNBs will comprehend the GUMMEI List IE as per PLMN overload information instead of ignore it. If this message is sent to a legacy eNB, the legacy eNB will send Error Indication to the MME. 
	9.1.8.13
OVERLOAD START

This message is sent by the MME and is used to indicate to the eNB that the MME is overloaded.

Direction: MME ( eNB
IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality
Message Type

M
9.2.1.1

YES

ignore

Overload Response

M

9.2.3.19

YES
reject

GUMMEI List

0..1

YES

ignore

>GUMMEI List Item
1..<maxnoofMMECs>

EACH

ignore

>>GUMMEI

M

9.2.3.9

-

Traffic Load Reduction Indication

O

9.2.3.36

YES

ignore

RAN Sharing Indicator
O

ENUMERATED (true, ...)
YES
reject
Range bound

Explanation

maxnoofMMECs

Maximum no. of MMECs per node per RAT. Value is 256.

9.1.8.14
OVERLOAD STOP

This message is sent by the MME and is used to indicate that the MME is no longer overloaded.

Direction: MME ( eNB
IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality
Message Type

M
9.2.1.1

YES

reject

GUMMEI List

0..1
YES

ignore

>GUMMEI List Item
1..<maxnoofMMECs>

EACH

ignore

>>GUMMEI

M

9.2.3.9

-

RAN Sharing Indicator
O
ENUMERATED (true, ...)

YES
reject
Range bound

Explanation

maxnoofMMECs

Maximum no. of MMECs per node per RAT. Value is 256.




For RN scenario, in common case, DeNB will not include the new RAN Sharing Indicator IE to RN, the DeNB will include all the related GUMMEIs in the message(s) to the RN.  The DeNB shall only include the RAN Sharing Indicator IE to the RN to indicate per PLMN overload in case all the MMEs connecting with the DeNB are overloaded for the particular PLMN(s). 
Both of option1 and option2 can be used to support per PLMN overload without backward compatibility issue. As we already agreed to reuse GUMMEI List IE in previous meeting, hence it is proposed to adopt the option2 as the way forward.

Proposal1: Add a RAN Sharing Indicator IE with criticality “reject” to indicate per PLMN overload, and reuse GUMMEI List IE to carry the PLMN information.

2.2   Overwrite procedure update
As it was discussed in [2], it is needed to modify the overwrite behaviour so that an overload start/stop with a specific GUMMEI, overwrite previous overload indications for this GUMMEI only. And an overload start/stop without specific GUMMEI should override all previous overload indications.
As shown in table below, current stage3 text for overload start overwrite procedure (highlighted in yellow) cannot satisfy the RAN sharing scenario, it is needed to add related RAN sharing overwrite description.
	Stage3 overload start:

If the GUMMEI List IE is present, the eNB shall, if supported, use this information to identify to which traffic the above defined rejections shall be applied.
If an overload action is ongoing and the eNB receives a further OVERLOAD START message, the eNB shall replace the ongoing overload action with the newly requested one.
Stage3 overload stop

If the GUMMEI List IE is present, the eNB shall, if supported, use this information to identify which traffic to cease rejecting. If no particular overload action is ongoing for a particular GUMMEI value, the eNB shall ignore this value.


Proposal 2: it is needed to add the RAN sharing overwrite description in stage3 overload start procedure.
3   Proposals
In this contribution, we analyses the open issue regarding of reusing GUMMEI List IE, and get the proposals below:

Proposal1: Add a RAN Sharing Indicator IE with criticality “reject” to indicate per PLMN overload, and reuse GUMMEI List IE to carry the PLMN information.

Proposal 2: it is needed to add the RAN sharing overwrite description in stage3 overload start procedure.

It is kindly ask RAN3 to agree the CR R3-150033 to TS 36.300 and CR R3-150034 to TS36.413 on the introduction of overload enhancement.
4   Reference

[1] R3-142544 RAN Sharing Enhancement: Way Forward And Agreements, NEC

[2] R3-142218 RAN Aspects of RAN Sharing Enhancements for LTE, Huawei
[3] R3-150033 Enhanced overload procedure in RAN sharing, stage2 CR, Huawei

[4] R3-150034 Enhanced overload procedure in RAN sharing, stage3 CR, Huawei















































































































































































































































































































3GPP


