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1 Introduction 
During RAN3#73bis meeting, the procedures and contexts affected by S1 and X2 Reset procedures were discussed. However, no convergence was reached. Some companies thought the Reset procedures should abort all other procedures (except for another Reset procedure) and release all contexts (except the application level data exchanged during S1/X2 Setup procedures) related the specific interface. While some companies understood that only non-UE associated procedures and context should not be affected except X2 AP Resource Status Reporting.

This contribution provides further analysis from protocol and standard point of view.
2 Discussion

2.1 S1 Reset
In E-UTRAN, only one S1AP Reset procedure is applied for both “Reset All” and “Reset Parts” of S1 interface. However, the current procedural text is inconsistent if the RESET message contains the Reset All IE [1]:

In the section 8.7.1.1, it seems implicitly stated that the Reset procedure can initialise the S1interface:

	The purpose of the Reset procedure is to initialise or re-initialise the E-UTRAN, or part of E-UTRAN S1AP UE-related contexts, in the event of a failure in the EPC or vice versa. This procedure does not affect the application level configuration data exchanged during the S1 Setup procedure.


But in the section 8.7.1.2.1, it is stated that the eNB/MME only releases S1 and Uu related to the UE association and only aborts other procedures related to a UE association [1]:

	At reception of the RESET message the eNB shall release all allocated resources on S1 and Uu related to the UE association(s) indicated explicitly or implicitly in the RESET message and remove the indicated UE contexts including S1AP ID.

After the eNB has released all assigned S1 resources and the UE S1AP IDs for all indicated UE associations which can be used for new UE-associated logical S1-connections over the S1 interface, the eNB shall respond with the RESET ACKNOWLEDGE message. The eNB does not need to wait for the release of radio resources to be completed before returning the RESET ACKNOWLEDGE message.

…….

If the RESET message is received, any other ongoing procedure (except for another Reset procedure) on the same S1 interface related to a UE association, indicated explicitly or implicitly in the RESET message, shall be aborted.


In the section 8.7.1.2.1, the eNB just needs to release the UE related resources and procedures for both cases of ‘Reset All’ and ‘Reset Part of S1 interface and not initialise the S1interface (section 8.7.1.1).

Therefore, it is not clear whether the non-UE associated context and procedures are affected by Reset procedure according to current procedural text.

Proposal 1: RAN3 is proposed to discuss whether there is a misalignment about ‘S1 Reset All’ in S1AP. 
2.2 X2 Reset

Since over X2 the UE-associated logical X2-connection only exists during the X2 handover procedure, the reset procedure in X2 only supports the ‘Reset All’ function.

The related procedural text is given as in the section 8.3.4.2 [2]:

	The procedure is initiated with a RESET REQUEST message sent from the eNB1 to the eNB2. Upon receipt of this message, eNB2 shall abort any other ongoing procedures over X2 between eNB1 and eNB2. The eNB2 shall delete all the context information related to the eNB1, except the application level configuration data exchanged during the X2 Setup or eNB Configuration Update procedures, and release the corresponding resources. After completion of release of the resources, the eNB2 shall respond with a RESET RESPONSE message.


From the text, it seems clearly stated that the reset procedure shall abort any other ongoing procedures and delete all the context information.
Proposal 2: RAN3 is proposed to discuss whether it is common understanding that X2 Reset procedure shall reset the entire X2 interface and abort any other ongoing procedures. 
3 Proposal
This paper describes the issue related to the Reset, and gets the proposals below:
Proposal 1: RAN3 is proposed to discuss whether there is a misalignment about ‘S1 Reset All’ in S1AP. 

Proposal 2: RAN3 is proposed to discuss whether it is common understanding that X2 Reset procedure shall reset the entire X2 interface and abort any other ongoing procedures. 
Huawei would like to provide relevant CRs for detail if we get some common understanding on Reset.
M2AP and M3AP Reset have the similar issue with S1AP Reset.
4 References
[1]. TS 36.413 “S1 application protocol (X2AP)”.
[2]. TS 36.423 “X2 application protocol (X2AP)”
5 Annex A
5.1
Overload Start procedure
In this section, we take Overload Start procedure for example to explain the potential IOT issue.

To keep the use case simple, we assume that there are no other ongoing procedures. 

1. The eNB receives the OVERLOAD START message from the MME and starts the overload action according to the indication in the message. As indicating in the spec, the eNB shall assume the MME from which it receives the message as being in an overloaded state until the eNB receives the newly requested OVERLOAD START message (replace), or the OVERLOAD STOP message (stop), or may be RESET (stop ? It is not clear whether the eNB stop the overload action according to the Section 2);
2. The eNB receives the RESET message which includes ‘reset all’;
3. The eNB aborts other ongoing procedures than RESET and releases all allocated resources on S1 and Uu related to the UE association(s) . The overload action in eNB is not impact by the RESET.
4. If the MME has an different understing of the RESET procedure (i.e. reset all), the MME releases the overload action and shall not send OVERLOAD STOP to the eNB since there will never overload after the RESET. 
5. However, the eNB continues with overload control and shall assume the MME from which it receives the message as being in an overloaded. Thus lots of call will be rejected by eNB errorously.
Thus there will be an interoperability problem to exist for overload in the example.
5.2
Non UE Association LPPA Transport

In this section, the non-UE associated LPPa transport procedures (OTDOA) is taken as an example. We also assume the MME “reset all” and while the eNB just reset UE-associated part.

1. MME sends DOWNLINK NON UE ASSOCIATED LPPA TRASPOET message to eNB upon receiving the request from E-SMLC.
2. The eNB receives the RESET message before responding RESET RESPONSE meesage.
3. The eNB aborts other ongoing procedures than RESET and releases all allocated resources on S1 and Uu related to the UE association(s) . The UPLINK NON UE ASSOCIATION LPPA TRANSPORT procedure in eNB is not impact by the RESET.
4. If the MME has an different understing of the RESET procedure (i.e. reset all), the MME releases all the LPPA related context including the Routing ID.
5. Upon receiving the UPLINK NON UE ASSOCIATION LPPA TRANSPORT procedure, the MME shall reply ERROR INDICATION to eNB since the Routing ID can be not kown by the MME.
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6 Annex B
S1 Reset

If we have a common understanding that the Reset procedure shall reset the entire S1 interface and overwrite all other procedures, a CR would be needed as:

	In the event of a failure at the MME, which has resulted in the loss of some or all transaction reference information, a RESET message shall be sent to the eNB.

If the RESET message contains the Reset All IE, then:
-
At reception of the RESET message the eNB shall release all allocated resources on S1 and Uu and remove the all UE contexts including S1AP ID.
-
At After the eNB has released all assigned S1 resources and the UE S1AP IDs which can be used for new UE-associated logical S1-connections over the S1 interface, the eNB shall respond with the RESET ACKNOWLEDGE message. The eNB does not need to wait for the release of radio resources to be completed before returning the RESET ACKNOWLEDGE message.

If the RESET message contains the UE-associated logical S1-connection list IE, then:
·  At reception of the RESET message the eNB shall release all allocated resources on S1 and Uu related to the UE association(s) indicated in the RESET message and remove the indicated UE contexts including S1AP ID.

·  After the eNB has released all assigned S1 resources and the UE S1AP IDs for all indicated UE associations which can be used for new UE-associated logical S1-connections over the S1 interface, the eNB shall respond with the RESET ACKNOWLEDGE message. The eNB does not need to wait for the release of radio resources to be completed before returning the RESET ACKNOWLEDGE message.


-
The eNB shall use the MME UE S1AP ID IE and/or the eNB UE S1AP ID IE to explicitly identify the UE association(s) to be reset.

-
The eNB shall include in the RESET ACKNOWLEDGE message, for each UE association to be reset, the UE-associated logical S1-connection Item IE in the UE-associated logical S1-connection list IE. The UE-associated logical S1-connection Item IEs shall be in the same order as received in the RESET message and shall include also unknown UE-associated logical S1-connections. Empty UE-associated logical S1-connection Item IEs, received in the RESET message, may be omitted in the RESET ACKNOWLEDGE message.

-
If the MME UE S1AP ID IE is included in the UE-associated logical S1-connection Item IE for a UE association, the eNB shall include the MME UE S1AP ID IE in the corresponding UE-associated logical S1-connection Item IE in the RESET ACKNOWLEDGE message.

-
If the eNB UE S1AP ID IE is included in the UE-associated logical S1-connection Item IE for a UE association, the eNB shall include the eNB UE S1AP ID IE in the corresponding UE-associated logical S1-connection Item IE in the RESET ACKNOWLEDGE message.

Interactions with other procedures:
If the RESET message is received which contains the Reset All IE, any other ongoing procedure (except for another Reset procedure) on the same S1 interface shall be aborted.

If the RESET message is received which contains the UE-associated logical S1-connection list IE, any other ongoing procedure (except for another Reset procedure) on the same S1 interface related to a UE association, indicated in the RESET message, shall be aborted.


If we agree the S1 Reset procedure shall only reset the UE-associated resource and context, then a CR would also be needed:

	8.7.1.1
General

The purpose of the Reset procedure is to initialise or re-initialise the E-UTRAN S1AP UE-related contexts, or part of E-UTRAN S1AP UE-related contexts, in the event of a failure in the EPC or vice versa. This procedure does not affect the application level configuration data exchanged during the S1 Setup procedure.

The procedure uses non-UE associated signalling.


X2 Reset

If we have a common understanding that the Reset procedure shall only reset the UE-associated resource and context except for Resource Status Reporting procedure, some necessary change are also needed:

	The procedure is initiated with a RESET REQUEST message sent from the eNB1 to the eNB2. Upon receipt of this message, eNB2 shall abort any other ongoing procedures related to a UE association over X2 between eNB1 and eNB2, except the Resource Status Reporting procedure. The eNB2 shall delete all the context information related to a UE association in the eNB1, except the application level configuration data exchanged during the X2 Setup or eNB Configuration Update procedures, and release the corresponding resources. After completion of release of the resources, the eNB2 shall respond with a RESET RESPONSE message.
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