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1   Open Issue for LTE CR implementation
According to SA2’s current spec:
	S2-121099 TS23.251CR0045
In shared networks, BSC/RNC/eNodeB shall provide support for the barring of subcategories of MSs configured for Extended Access Barring for specific PLMN. The eNodeB may bar a particular subcategory of UEs via Extended Access Barring for specific PLMN when all the MMEs belonging to that PLMN per sharing operator connected to this eNodeB request to restrict the load for this particular subcategory. Broadcast Extended Access Barring information is specified in TS 44.018 [16] for GERAN, TS 25.331 [3] for UTRAN and TS 36.331 [11] for E‑UTRAN.

	S2-121057 TS23.401 CR2313
An eNodeB supports rejecting of RRC connection establishments for certain subcategories of UEs as specified in TS 36.331 [37] . Additionally, an eNodeB provides support for the barring of subcategories of UEs configured for Extended Access Barring, as described in TS 22.011 [67]. These mechanisms are further specified in TS 36.331 [37] and TS 36.413 [36].

An eNodeB may bar a particular subcategory of UEs via Extended Access Barring when:

-     all the MMEs connected to this eNB request to restrict the load for a particular subcategory; or

-    initiated by O&M.
d)  The MME can initiate rejection of RRC connection establishments in the E-UTRAN for certain subcategories of UEs as described in clause 4.3.7.4.1. In addition, MME signalling or O&M can trigger E-UTRAN to initiate Extended Access Barring for certain subcategories of UEs. These mechanisms are further described in clause 4.3.7.4.1.


From the highlighted words, you can find how to trigger EAB, and it is required by SA2 that the MME will send EAB activation request to eNB with UE Category. And when we considering how to implement the CR for LTE, several more questions were discussed in the offline discussion, hence the section2 is used to collect the viewpoints from companies of all the open issues.
(1) How to trigger EAB?

(2) Is it needed to add UE Cat in overload message?

(3) Is it needed to add PLMN info in overload message?

(4) Is it needed to add Traffic load Reduction Indication?

(5) Interaction between RRC Reject mechanism and EAB

(6) How to deactivate EAB?

2   Discussion on LTE CR implementation
This section is used to collect the viewpoints of each open issue, and get the common understanding as the conclusions. The discussion will be continued during RAN3#76meeting.
	Question1: How to trigger EAB?

	Huawei
	The way as specified by SA2:
The eNodeB may bar a particular subcategory of UEs via Extended Access Barring for specific PLMN when all the MMEs belonging to that PLMN per sharing operator connected to this eNodeB request to restrict the load for this particular subcategory.

	VDF
	The OAM option is always possible but the S1 signalling option for LTE is required in our view. Otherwise, we will end up in a situation where the CN OAM staff of one operator is having to call the OAM staff of the RAN operator to turn on EAB for the affected PLMN. This is not appropriate in our view. 

	Intel
	We think that both OAM and S1 options should be standardized.

	Samsung
	At least S1 option should be standardized.

	TeliaSonera
	The way as specified by SA2.

	ZTE
	Via explicit S1 signalling

	NSN, CATT, Ericsson, ZTE
	R3-121236 On EAB indication from MME to eNB (NSN, CATT, Ericsson, ZTE)
It was agreed to align RAN3 specs with SA2’s in case the requirements for LTE remained as they were. As reported in Section 2, no CRs were agreed in SA2#90. This means that the requirements for LTE remained the same.
Proposal 1: Agree as a way forward that an EAB indication from MME to eNB is needed.

	NSN
	EAB should be triggered via S1 indication. However, the discussion on the details of such triggering is still ongoing in SA2.

	Conclusion: 
Specified it for LTE: Huawei, VDF, Intel, Samsung, TeliaSonera, ZTE, NSN, CATT, Ericsson
No need to be specified:

Neutral:


	Question2: Is it needed to add UE Cat in overload message?

	Huawei
	Yes, It is needed, as required by SA2

	VDF
	If we have MME trigger for EAB, it is evident that MME is best placed to indicate which category of UEs the UE should apply to.

	Intel
	Yes

	Samsung
	Yes

	TeliaSonera
	Yes, as required by SA2.

	ZTE
	No. Adding UE categories in the S1 signalling to trigger EAB is not needed. Furthermore it would increase the complexitiy in the eNB:

· It is not required because, differently from the level of CN overload due to ‘UEs configured for EAB’ (which changes in time and can only be known by the RAN via some dynamic information received from the CN), the information about which UE category to bar will basically not change in time. A realistic scenario is that the decision about which UE category to bar will either be fixed or, in an enhanced implementation, based on the overload level. In both cases the strategy that the RAN should adopt can certainly be configured via O&M (possibly per PLMN), with no need of signalling over the S1 (and Iu) interfaces.

· It would add useless complexity, for instance if the RAN received different indications about which UE category to bar from different CN nodes (belonging to the same PLMN). Which UE category should the RAN node decide to bar in this case?

Furthermore, please note that the discussion in SA2 on this issue is not settled yet (it is expected to continue at SA2#91 meeting on May 21st – 25th)

	NSN, CATT, Ericsson, ZTE
	R3-121236 On EAB indication from MME to eNB (NSN, CATT, Ericsson, ZTE)
Proposal 2: EAB indication from MME to eNB should consist in a simple EAB triggering indication, without the indication of any EAB subcategory.

	NSN
	No. As explained by ZTE in R3-120980, adding the UE (EAB) categories in the S1 signaling is not needed, it would add unnecessary complexity. Moreover, the discussion in SA2 is still ongoing.

	Conclusion:
Specified it for LTE: Huawei, VDF, Intel, Samsung, TeliaSonera,

No need to be specified: ZTE, NSN, CATT, Ericsson
Neutral:




	Question3: Is it needed to add PLMN info in overload message?

	Huawei
	No, it is not needed, because the eNB can knows it should perform EAB for PLMN according to the information which has already had.

	VDF
	This does not seem necessary for the non-shared MME case as the eNB should be able to identify the PLMN for the MME sending the signaling. However, for the shared MME this information is required. Hence, we conclude that it is beneficial to have the option to signal PLMN info.
Views updated in R3-121153: Proposal 1: The S1: AP message providing the EAB parameters should provide information about the PLMN for which the EAB parameters apply.

	Intel
	No

	Samsung
	No

	TeliaSonera
	Yes, to support shared MME/GWCN scenario.

	ZTE
	No

	
	

	NSN, CATT, Ericsson, ZTE
	R3-121236 On EAB indication from MME to eNB (NSN, CATT, Ericsson, ZTE)
Proposal 2: EAB indication from MME to eNB should consist in a simple EAB triggering indication, without the indication of any EAB subcategory.

	NSN
	No. The PLMN ID can be deduced from the GUMMEI.

	Conclusion:
Specified it for LTE:  TeliaSonera, VDF, 

No need to be specified: Huawei, Intel, Samsung, ZTE, NSN, CATT, Ericsson
Neutral:




	Question4: Is it needed to add Traffic load Reduction Indication?

	VDF
	The current Traffic Load Reduction IE has granularity of 1% but the granularity of EAB is 10%. May be we don’t need a new IE but we might need some precision on how this is used for EAB. Furthermore, since EAB is applied on a per PLMN rather than per MME basis, we need to clarify how the eNB would reconcile different traffic load reduction indications from different MMEs to choose an appropriate ‘per PLMN’ Traffic load reduction percentage e.g. apply the highest traffic load reduction indication.

	Huawei
	The current Traffic Load Reduction IE can be reused.

	Samsung
	A new IE indicating overload severity of an MME should be introduced.

The Traffic Load Reduction Indication IE should be treated in a different way or be ignored for the EAB since multiple MMEs, which are connected to an eNB and have at least one common supporting PLMN, may assign different values to the Traffic Load Reduction Indication IE.

Adding another IE indicating overload severity of an MME and letting an eNB decide (the number of) AC(s) to be barred, would be a good solution to this issue because the same eNB operation (as in the case of RRC Rejection) cannot be expected in the case of EAB, if the Traffic Load Reduction Indication IE is applied for EAB also. For RRC rejection, we have a very clear eNB operation regarding the Traffic Load Reduction Indication IE: If supported, an eNB shall reduce the signaling traffic indicated as to be rejected by the indicated percentage. For EAB, however, if the Traffic Load Reduction Indication IE is applied, an eNB cannot grant different requests of multiple MMEs in the said situation (even if supported).

	Intel
	No

	ZTE
	Not really needed, as this would also add useless complexity in the eNB (as also mentioned in the comments above). Even without a Traffic Load Reduction indication, the eNB could decide how many ACs to bar (per PLMN) based on the number of indications to trigger EAB received by the different MMEs.

	
	

	NSN, CATT, Ericsson, ZTE
	R3-121236 On EAB indication from MME to eNB (NSN, CATT, Ericsson, ZTE)
Proposal 2: EAB indication from MME to eNB should consist in a simple EAB triggering indication, without the indication of any EAB subcategory.

	NSN
	No. The Traffic Load Reduction IE is already present in the OVERLOAD START message and can be reused.

	Conclusion:
No need to introduce new IE (reuse current Traffic Load Reduction): 

VDF, Huawei, Intel, ZTE, NSN, CATT, Ericsson,
Add a new IE: Samsung, 
Neutral:




	Question5: Interaction between RRC Reject mechanism and EAB

	VDF
	In the current specifications, provision of overload response IE is MANDATORY. This means that we also need to provide that IE in Overload Start message. If EAB IE is additionally provided, we need to discuss the eNB behavior, e.g. should overload response IE be ignored if EAB IE is present or perhaps we can apply both. In our view, we would typically use only one mechanism at any one time i.e. If we want to turn EAB on we would not want to use the RRC Reject mechanism in parallel. If they run in parallel, it means that establishment requests that pass the EAB check might still be rejected by the eNB based on the establishment cause. This means that the effective percentage of rejected EAB users would be different from that intended by the EAB and RRC Connection rejection mechanism.  

	Intel
	Option1: To specify that OverloadResponse IE shall be ignored if EAB IE is present

Option2: To extend OverloadResponse IE to include EAB information

I have a slight preference for the former option, but would like to hear other company's views.

	Huawei
	Prefer to have EAB and RRC Reject mechanism in parallel. 

Because in case there is one MME1 overloaded, and it ask eNBs to reject the RRC connections for low priority access, and after a while, the MME1 thinks there is too much roaming UEs and would like to trigger the EAB, the MME1 will send EAB activation to the eNB, but the eNB will only active the EAB after all the connected MMEs support the PLMN(s) of MME1 ask the eNB to perform EAB. Before the eNB receives the EAB request from other MMEs, if the eNB does not reject the RRC connections for low priority, the MME1’s overload situation will become worse before EAB applies. 

Prefer the option 1 from Intel, because in option1 “To extend OverloadResponse IE to include EAB information”, the choice type does not allow to have them in parallel

	
	

	Samsung
	It is preferred to allow both in parallel.

	TeliaSonera
	Could be okay to have them in parallel.

	ZTE
	In our opinion the final solution should allow to set the ‘EAB trigger indicator’ and some Overload Action independently, e.g. set the ‘EAB trigger indicator’ without including the Overload Response IE.

	NSN, CATT, Ericsson, ZTE
	R3-121237 Draft CR introducing EAB indication over S1AP (NSN, CATT, Ericsson, ZTE)
Introduced the EAB Trigger Indicator IE in the OVERLOAD START message and a new cause value ‘no action’ for the Overload Action IE in the same message so that EAB triggering and overload action are de-coupled.

	NSN
	Could be okay to have them in parallel. Nevertheless, it may be beneficial to investigate with RAN2 what the detail behavior should be.


	Conclusion:
Have EAB and Overload Action in Parallel: VDF? Huawei, Intel,  Samsung, TeliaSonera, ZTE, NSN
Add new Overload Action for EAB:

Handling of OverloadResponse IE:

Option1: to extend OverloadResponse IE by adding a new cause value ‘no action’ for the Overload Action IE
        NSN, CATT, Ericsson, ZTE
Option2: To specify that OverloadResponse IE shall be ignored if EAB IE is present
      Intel,  Huawei, 
Neutral:


	Question6: How to deactivate EAB?

	VDF
	If MME is triggering EAB, it is understood that MME should send Overload stop to deactivate the EAB for that PLMN. We need to discuss the eNB behaviour based on reception of Overload Stop message. Perhaps we don’t want to stop EAB abruptly but want to reduce the % blocking progressively. Do we do that by sending overload start message again to override previous setting or use Overload stop with a new Traffic load indication element etc. 

	
	

	Huawei
	Prefer “sending overload start message again to override previous setting”

	Intel 
	No preference

	Samsung
	The MME sends the OVERLOAD START message with new percentage value that permits more traffic to be carried, or the MME sends the OVERLOAD STOP message.

	TeliaSonera
	We would prefer to gradually reduce the blocking probability, instead of stopping EAB abruptly.

	ZTE
	Either the MME sends a new Overload Start message without the ‘EAB trigger indication’ (or with the ‘EAB trigger indication’ set to False) or the MME sends the Overload Stop message. The eNB can then decide to reduce the barring smoothly, without any need for further signalling.

	NSN
	Preferably, the MME should deactivate EAB by sending an OVERLOAD STOP message. Alternatively, it could be considered to have the MME sending an OVERLOAD START message without EAB Trigger Indication.

	
	

	Conclusion:
Overload Start message to override, or use Overload Stop message to stop: 
Huawei, Samsung, TeliaSonera?, ZTE, NSN
Extend Overload Stop message:
Neutral:VDF?,Intel, 


3   EAB impact on UMTS

	Question7: Is it needed to specify EAB in Iu interface?

	Huawei
	We prefer to use the same way as LTE.

	VDF
	The fact that we have a legacy overload mechanism in place which has a step like behaviour makes it a bit more difficult to overlay the EAB overload protection mechanism on the existing mechanism. We need to consider this aspect further. We would prefer to support same mechanism for UMTS as for LTE. 

	Intel
	Yes

	Samsung
	No preference

	TeliaSonera
	Similar to LTE.

	ZTE
	Yes, similarly to LTE.

	NSN, CATT
	R3-121238 Why MSC/SGSN should not send EAB indication within OVERLOAD (NSN, CATT)
Consideration: The above-mentioned text from 23.060 implies that no EAB indication is currently required from SGSN/MSC to the RNC.

Proposal: No EAB indication should be added to the RANAP OVERLOAD message.

	
	

	NSN
	No. It remains to be decided in SA2.

	Conclusion:
Specified it as LTE: Huawei, VDF, Intel, TeliaSonera, ZTE
No need to be specified: NSN, CATT
Neutral: Samsung, 


4   Conclusion
This contribution highlights the open issues regarding EAB signalling and gathers initial views indicated offline by companies involved in the discussion. RAN3 is requested to discuss the way forward on those open issues based on the outlined views and inputs on this topic at RAN3#76. 
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