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1.
Introduction
In last meeting, for the S1 overload procedure in RAN Sharing scenario two solutions were adopted into TR. In this paper, we investigate the two solutions further and propose the comparison table for TR. 
2.
Discussion
In last two meetings, we have agreed that both the GWCN and MOCN should be supported for RAN sharing enhancement. For GWCN based architecture, the following problem was identified: 
Current MME overload Start/Stop procedure in an GWCN network may be triggered whenever the overall load reaches its limit irrespective of whether an operator has in fact used its shared quota OR not. This may create a situation whereby an overloading behavior of one operator having negative impacts on other under loaded operators.
Corresponding to the problem above, two solutions are listed up in TR 36.856:

Overload Start/Stop in GWCN has to be signalled per PLMN ID by taking current Load per PLMN ID and agreed quota per PLMN ID into consideration using:

a) Existing PLMN Identity IE of GUMMEI IE included in Overload Start/Stop procedure can be used as a per PLMN indication of the overload start/stop.
b) Using a new IE to indicate what PLMN-IDs a single Overload Start/Stop trigger pertains
The following sub-sessions investigates how the two solutions exactly work for the GWCN based architecture: 
2.1
 Impacts to CN
During the Rel-10 relay discussion [5][6][7], we had two choices as follows: 
· Whether the GUMMEI List IE should be included at MME or DeNB

· MME

· DeNB
Finally, RAN3 agreed to include the GUMMEI List IE only in DeNB, which can be found in section 4.7.4 of stage 2 TS 36.300. The main reason for that decision is that there is no CN impact, that is, the impact is only kept in DeNB. However, both the current two solutions for RAN Sharing cannot avoid the CN impacts.
Observation 1) Different from the Rel-10 Relay situation, both solution a) and solution b) have the CN impacts for RAN Sharing.
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Fig.1 Overload Procedure: Operator A and B with different overload Actions

On the other hand, for solution a), if the existing PLMN Identity IE of GUMMEI IE included in Overload Start/Stop procedure is used, some format change of the message can not be avoided. That is because different operators may have different overload actions listed below according to real time situation, which may be transferred to eNB at the same time with the same Overload Start/Stop message:  

· Reject RRC connection establishments for non-emergency MO DT, Reject RRC connection establishments for Signalling, Permit Emergency Sessions and mobile terminated services only, …, Permit High Priority Sessions and mobile terminated services only, Reject delay tolerant access
Observation 2) Different operators may have different overload actions, which may be transferred to eNB at the same time with the same Overload Start/Stop message. 
2.2
Amount of information to be transmitted 
For solution b), only PLMN is transmitted, which requires OCTET STRING (size (3)). On the other hand, for solution a), GUMMEI is transmitted every time, which requires OCTET STRING (size (6)) (PLMN + MME Group ID + MME Code).  The following table is illustrated: 
	
	Solution a): GUMMEI (PLMN + MME Group ID + MME Code)
	Solution b): PLMN only

	Amount of information to be transmitted
	OCTET STRING (size (6))
	OCTET STRING (size (3))


In fact, during the S1 Setup Procedure, MME sends the S1 Setup Response Message to eNB, which has the detailed GUMMEI information. It seems not necessary for MME to resend it again to eNB every time when the overload situation happens. In addition, Overload Start Message is also a non-UE associated message. 

Observation 3) From amount of information to be transmitted point of view, solution b) has some advantage compared with solution a). 
2.3
Support of Rel-10 Relay
In Rel-10, GUMMEI List IE was introduced for the purpose of indicating to a relay in terms of which MMEs involved are overloaded as shown in Fig. 2, which is included by DeNB only. 

[image: image2.emf]MME Pool #1

{TA#11, TA#12, TA#13}

DeNB

{TA#12}

RN1

{TA#12}

UE1

S

1

S

1

MME Pool #2

{TA#12, TA#21}

S

1

 

&  

X

2

UE2

MME11 MME12 MME21 MME22

S

1

S

1


Fig.2 Overload Procedure for Relay in Rel-10.
Suppose that DeNB and RN are also shared, if the solution a) is introduced for the overload start/stop message from MME to DeNB, it can be seen easily that the indication from DeNB to RN works by collecting the GUMMEIs from the side of MMEs.  
On the other hand, for solution b), it also works since DeNB can know which MME per PLMN is overloaded with the help of S1 setup response procedure set up before, in which the GUMMEI is included. Then DeNB may start to send the overload start/stop message to RN with the Rel-10 defined procedure or the new defined procedure for RAN Sharing. The only drawback of this solution is that some processing delay may exist on the DeNB side for searching the information by S1 setup response procedure. 
The following table is given for comparison:　
	
	Solution a): GUMMEI (PLMN + MME Group ID + MME Code)
	Solution b): PLMN only

	DeNB to Relay (working or not)
	Yes
Collects the GUMMEI list and sends to Relay directly
	Yes
Maps based on the S1 setup response procedure set up before and then sends to RN

	Processing delay on DeNB side
	Low
	Relatively high


Observation 4) Both solution a) and b) work for Relay RAN Sharing scenario. 
Based on the analysis above, the following comparison table is given and proposed for inclusion in TR: 

Table 1:
Comparison Table
	
	Solution a): GUMMEI (PLMN + MME Group ID + MME Code)
	Solution b): PLMN only

	MME Impacts
	Yes

- MME needs to add GUMMEI list, if overload messages are sent
- Specification Impacts exist for Overload Actions could be per operator
	Yes

- MME needs to add PLMN, if overload messages are sent

	Amount of information to be transmitted
	Relatively more
- OCTET STRING (size (6))
	Relatively Less

- OCTET STRING (size (3))

	DeNB to Relay (working or not)
	Yes

	Yes

	Processing delay on eNB or DeNB side
	Low
- Checking or Collecting the GUMMEIs directly
	Relatively high

- Mapping based on the S1 setup response procedure set up before


Proposal) It is proposed to capture the observations and comparison table into TR.
3. Conclusions
In this paper, we investigated the two solutions further for S1 overload procedure in RAN sharing environment. The following proposal is suggested to RAN3:  
Proposal) It is proposed to capture the following observations and comparison table into TR.
· Observation 1) Different from the Rel-10 Relay situation, both solution a) and solution b) have the CN impacts for RAN Sharing.
· Observation 2) Different operators may have different overload actions, which may be transferred to eNB at the same time with the same Overload Start/Stop message.
· Observation 3) From amount of information to be transmitted point of view, solution b) has some advantage compared with solution a).
· Observation 4) Both solution a) and b) work for Relay RAN Sharing scenario.
Table 1:
Comparison Table
	
	Solution a): GUMMEI (PLMN + MME Group ID + MME Code)
	Solution b): PLMN only

	MME Impacts
	Yes

- MME needs to add GUMMEI list, if overload messages are sent
- Specification Impacts exist for Overload Actions could be per operator
	Yes

- MME needs to add PLMN, if overload messages are sent

	Amount of information to be transmitted
	Relatively more
- OCTET STRING (size (6))
	Relatively Less

- OCTET STRING (size (3))

	DeNB to Relay (working or not)
	Yes

	Yes

	Processing delay on eNB or DeNB side
	Low
- Checking or Collecting the GUMMEIs directly
	Relatively high

- Mapping based on the S1 setup response procedure set up before
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