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1
Introduction

RAN3 discussed UE-AMBR issue in dual connectivity operation at RAN3#84. However, some open issues were still not resolved. This paper aims to discuss open issues related to UE-AMBR and summarize the way forward.
2
Discussion
There are two Editor’s Notes in the running stage 2 CR [1] under the section of UE-AMBR for Dual Connectivity (11.4.x).
Editor’s Note1:
The usage of UE-AMBR for split bearer option is still FFS. 
Editor’s Note2:
Whether the SeNB is allowed to trigger modification of UE-AMBR is still FFS.
Open issue#1: Should SeNB UE-AMBR be provided from MeNB to the SeNB in split bearer option?
	Company name
	Answer
	Comment

	Nokia Networks, Nokia Corporation
	Yes.
	Since MeNB has control of the data forwarded to the SeNB for DL transmission, in principle the indication is not required. However, it should be avoided to introduce the different mechanism to enforce UE-AMBR at SeNB between SCG bearer and split bearer options. In addition, if UL split bearer is supported, UL SeNB UE-AMBR needs to be introduced anyway.

	Huawei
	No strong opinion for DL
Yes for UL
	For the DL split bearers, all traffic are arrived at MeNB firstly and MeNB makes the decision about the spitted data volume with flow control scheme and then coordination of UE-AMBR for downlink traffic may not be needed. 

There is no UL split in R12, however, as SCG bearer option, some UL bearer may go through the SeNB, and then it makes sense that the SeNB makes the limits on the UL bearers served by the SeNB.

	Samsung
	Yes
	Same as Nokia Networks, Nokia Corporation

	ZTE
	No for DL split bearer, Yes for UL split bearer
	Since no UL split bearer in R12, we think it is not needed in R12.

	CATT
	No strong opinion for DL

Yes for UL
	For the DL bearer, the rate control can be implemented by the flow control mechanism. 
In case the UL bearer is transferred through SeNB, the UL SeNB UE-AMBR needs to be signalled to the SeNB to limit the UL rate.

	NEC
	No for DL

Yes for UL
	Since MeNB has control of the data forwarded to the SeNB for DL transmission, in principle the indication is not required.
Even if UL split is not supported, still all UL can send to SeNB only, therefore the UL SeNB UE-AMBR needs to be signalled to the SeNB to limit the UL rate.

	LGE
	No for DL

Yes for UL
	Flow control is fine for the purpose for DL.

For UL, it is necessary since it is possible that only SeNB serves the UE for a bearer.


	ALU
	Yes.
	

	ERICSSON
	No for DL
There will not be UL split in R12

	For the DL split bearers, the MeNB hosts the common PDCP entity for the split bearer and it should be quite well in the position to have knowledge on the actual traffic split and whether the share of UE-AMBR allocation reflects the actual usage. It means that, for the split bearer option, signalling the UE-AMBR to the SeNB is not necessary and handled within MeNB.

There will not be UL split in REL 12 but the question is how UL rate is controlled for SCG bearers?



Summary: Almost same number of supporters for each option of DL SeNB UE-AMBR in split bearer was seen. Even if UL split is not supported, still UL bearer can be sent to SeNB only. Therefore, the UL SeNB UE-AMBR seems necessary to be signalled to the SeNB to limit the UL rate.
Proposed Way Forward 1: UL SeNB UE-AMBR for split bearer should be introduced. DL SeNB UE-AMBR for split bearer needs to be further discussed. Some potential way forwards should be taken into account.

Potential Way Forwards for DL SeNB UE-AMBR:

1) Introduce DL SeNB UE-AMBR and SeNB behaves the same as SCG bearer

From SeNB perspective, the behaviour is the same regardless of bearer splitting option. It is MeNB’s decision how high rate it indicates. 

2) Introduce DL SeNB UE-AMBR and SeNB ignores the parameter

SeNB ignores the DL SeNB UE-AMBR in case of split bearer. Clarified text needed for example, “For the split bearer option, the SeNB shall ignore the UE Aggregate Maximum Bit Rate Downlink in the SeNB UE Aggregate Maximum Bit Rate IE if received.”
3) Don’t introduce DL SeNB UE-AMBR

MeNB shall not include DL SeNB UE-AMBR in case of split bearer. Need a new IE since UE-AMBR IE cannot be referred.
Open issue#2: Is SeNB allowed to trigger modification of SeNB UE-AMBR?
	Company name
	Answer
	Comment

	Nokia Networks, Nokia Corporation
	No strong opinion
	By MeNB always informing the SeNB UE-AMBR as “maximum” data limit which SeNB should enforce for the UE, SeNB does not need to request the modification of SeNB UE-AMBR. However, it may be good to optionally have the mechanism to request SeNB UE-AMBR from the SeNB by SeNB Modification Required/Confirm or Refuse.

	Huawei
	Yes
	The value of SeNB UE-AMBR assigned by the MeNB may not be appropriate any more when the data volume and buffer size are changed. Then it makes sense that the SeNB can request to change the value of SeNB UE-AMBR.

	Samsung
	No
	The MeNB is in full control. The MeNB assigns the SeNB-AMBR by taking the MCG bearers’ requirements into account. May consider other available information, e.g. the MeNB-AMBR history, as well in implementation. Firstly fulfill the MCG requirement and then assign the “left” data limit to the SeNB. 

By this way, no need to let the SeNB request the reconfiguration i.e. even the SeNB requests more, the MeNB can not assign more. 

	ZTE
	No
	Same as Samsung, the MeNB is in full control.

	CATT
	No
	Same as Samsung and ZTE.

	NEC
	No strong opinion
	

	LGE
	No strong opinion 
	It’s like an optimization. 

	ALU
	Yes.
	

	ERICSSON
	No 
	SeNB should not be allowed to trigger modification of SeNB UE-AMBR because this will handle by the MeNB, who has full control on this parameter.


Summary: Two companies support SeNB triggered SeNB UE-AMBR modification request. Other companies either don’t support or have no strong opinion.
Proposed Way Forward 2: SeNB should not be allowed to request the SeNB UE-AMBR modification at least in Rel12. 
Open issue#3: 1) Can we agree to clarify the stage 2 description of UE-AMBR? 2) If yes, can we agree on the following modification?
Strictly speaking MeNB should “ensure that the UE-AMBR is not exceeded”. In addition, rate control is not only about SCG, but also MCG. The “assistant information” in the current text should be clarified as well. In summary, we (as rapporteur of stage 2) propose to modify the current description as follows.

== Proposed Modification ==

11.4.x
UE-AMBR for Dual Connectivity

In Dual Connectivity, the MeNB ensures that the UE-AMBR is not exceeded by 

1) limiting the total grant it allocates to the UE in MCG; and 

2) indicating to the SeNB a limit so that the SeNB can also in turn guarantee that this limit is not exceeded.


====

	Company name
	Answer
	Comment

	Nokia Networks, Nokia Corporation
	1) Yes.
2) Yes.
	

	Huawei
	1) Yes
2) Yes with some rewording
	The “total grant it allocates to the UE” is not accurate since there may be some GBR bearers as well. I prefer to have a similar wording with section 11.4.1 and 11.4.2.
In Dual Connectivity, the MeNB ensures that the UE-AMBR is not exceeded by 

1) enforcing the part of UE-AMBR for MeNB; and 
2) indicating to the SeNB the part of UE-AMBR for SeNB so that the SeNB can also in turn enforce the part of UE-AMBR for SeNB.


	Samsung
	1) Yes.
2) Yes.
	

	ZTE
	1) Yes.
2) Yes.
	

	CATT
	1) Yes.
2) Yes.
	

	NEC
	1) Yes.
2) Yes.
	

	LGE
	1) Yes.
2) Yes.
	

	ALU
	1) Text looks ok.
2) Text looks ok.
	

	ERICSSON
	1) Yes.

2) NO for Split Bearers and for SCG bearers, FFS.
	For Split bearers, No AMBR indication to the SeNB is needed because the MeNB is anyway enforcing how much traffic is forwarded to the SeNB and such enforcement can be done on the basis of AMBR.

For SCG bearers, It is FFS.




Summary: All companies see the need for clarification of the current stage 2 description. Two companies propose further rewording. Other companies support the proposed modification.
Proposed Way Forward 3: The proposed modification of stage 2 description should be adopted with one rewording and keep the first editor’s note until issue#1 has been solved.
== Proposed Modification ==

11.4.x
UE-AMBR for Dual Connectivity

In Dual Connectivity, the MeNB ensures that the UE-AMBR is not exceeded by 

1) limiting the resources it allocates to the UE in MCG; and 

2) indicating to the SeNB a limit so that the SeNB can also in turn guarantee that this limit is not exceeded.
Editor’s Note1:
The usage of UE-AMBR for split bearer option is still FFS. 

====

3
Conclusions
It is proposed to agree on the following way forwards.

Proposed Way Forward 1: UL SeNB UE-AMBR for split bearer should be introduced. DL SeNB UE-AMBR for split bearer needs to be further discussed. Some potential way forwards should be taken into account.
Proposed Way Forward 2: SeNB should not be allowed to request the SeNB UE-AMBR modification at least in Rel12. 
Proposed Way Forward 3: The proposed modification of stage 2 description should be adopted with one rewording and keep the first editor’s note until issue#1 has been solved.
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