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1
Introduction

This contribution discusses and compares different solutions on UE-AMBR coordination as captured last meeting in the latest version of TR 36.875 [1]. A text proposal is included as well.

2
Discussion

2.1
Proposed solutions for Coordination of the UE AMBR between MeNB and SeNB 
To recap the identified possible solutions as captured at last meeting in TR 36.875 [1]:
Solution 0:
The SeNB proposes a new SeNB UE AMBR and the MeNB provides its decision to the SeNB. 
The SeNB initiated SeNB Modification procedure is used.

Solution 1:
The SeNB is provided with the UE AMBR at SeNB Addition. 
The SeNB proposes a new SeNB UE AMBR utilising the SeNB initiated SeNB Modification procedure. 
The MeNB provides its final decision utilising the MeNB initiated SeNB Modification procedure.
Solution 2:
The MeNB requests the SeNB to report assistance information (whatever this information might be). 
Based on this assistance information the MeNB may decide to modify the SeNB UE AMBR by means of the MeNB initiated SeNB Modification procedure.
Solution 2-1:
Reporting assistance information is triggered by the MeNB by means of two new class 2 X2AP UE-associated procedures (Information Report Request/Information Report) 
which is also utilised by the SeNB to provide assistance information.

Solution 2-2:
Triggering the reporting is performed by means of the MeNB initiated SeNB Modification procedure, 
reporting is performed by means of the SeNB initiated Modification procedure.
2.2
Comparison between different solutions 
A comparison of the solutions is captured in the following tabular (Table 2.2-1):
Table 2.2-1: Comparison of different solutions on UE-AMBR cordination:

	
	Solution 0
	Solution 1
	Solution 2

	Signalling effort 
	2 messages of an existing class 1 procedure (SeNB initiated SeNB Modification)
	Provision of UE AMBR at SeNB Addition is no real substantial additional signalling effort.

2 different class 1 procedures (SeNB and MeNB initiated SeNB Modification)

Only the initiating messages of these procedure carry AMBR related information


	Alternative 2-1

1 )new class 2 procedure to trigger SeNB reporting
2) New class 2 procedure to report assistance information
3) MeNB initiated SeNB Modification to provide new SeNB UE AMBR.

Alternative 2-2:

1) MeNB initiated SeNB Modification procedure to trigger SeNB reporting
2) SeNB initiated SeNB Modification procedure to report assistance information
3) MeNB initiated SeNB Modification to provide new SeNB UE AMBR.

	Cost-Benefit ratio
	Simple mechanism to achieve the same result as solutions 1 and 2
	In principle same mechanism as solution 0.

Differs only in provision of (overall) UE AMBR to SeNB.
	- Requires more complex signalling.

- Definition of assistance information will not provide to MeNB the same insight-level w.r.t UE’s current condition at SeNB as naturally available at SeNB.

- More per-UE X2-C signalling necessary in case periodic reporting is requested.

	Specification impact stage 2
	little impact (brief description in TS 36.300 §11.4.3)
	little impact (brief description in TS 36.300 §11.4.3)
	Alternative 2-1:
description of concept in TS 36.300 §11.4.3 and introduction of new signalling in §20.2.2 and some updates in §10.1.2.8 (probably a new chapter there as well)
Alternative 2-2:
description of concept in TS 36.300 §11.4.3, some updates and a new chapter in §10.1.2.8

	Specification Impact stage 3
	SeNB UE AMBR IE in SENB MODIFICATION REQUIRED and in SENB MODIFICATION CONFIRM
	1 new IE (UE AMBR or SeNB UE AMBR) each in the initiating messages of the SeNB Addition and SeNB/MeNB initiated SeNB Modification procedures
	Alternative 2-1:

- UE AMBR IE in the SENB ADDITION REQUEST message

- 2 new class 2 procedures

- definition of report characteristics
- definition of assistance information
- SeNB UE AMBR IE in the SENB MODIFICATION REQUEST message

Alternative 2-2:

- UE AMBR IE in the SENB ADDITION REQUEST message

- definition of report characteristics in the SENB MODIFICATION REQUEST message

- definition of assistance data in the SENB MODIFICATION REQUIRED message
- SeNB UE AMBR IE in the SENB MODIFICATION REQUEST message




As shown in Table 2.2-1, Solution 2 not only has a big impact in stage 2 and 3, which is not the case for solutions 0 and 1, but it also provides no real benefit over solutions 0 and 1. 
Despite the cost, i.e. comparably complex signalling – not to speak of the effort to agree and define “assistance information” – this “assistance information” will never be able to allow the MeNB to have as much insight into the UE’s current condition at the SeNB (also with respect to other DC and non-DC UEs) as the SeNB would have already, as this “assistance information” can only be a subset of information that would be available at the SeNB.
So, even from a pure functional point of view, solutions 0 and 1 are superior to solution 2.
Observation 1 From pure functional point of view solutions 0 and 1 are superior to solution 2.

Proposal 1 Agree that, Solution 2 is not used for coordination of the UE-AMBR in DC.
Further, comparing between solutions 0 and 1:

-
There is no need to provide the (overall) UE AMBR to the SeNB (Solution 1). Even if the SeNB proposes an SeNB UE AMBR value higher than the (overall) UE AMBR, the MeNB would still be able to understand that the SeNB would be able to serve the UE very well and to take appropriate actions.
Observation 2 There is no need to signal the (overall) UE AMBR to the SeNB.

-
It is also incomprehensible why the MeNB wouldn’t immediately respond to the SeNB within the SeNB initiated SeNB Modification procedure. We understand, that the MeNB initiated SeNB Modification procedure already contains the possibility to update the SeNB UE AMBR, but the SeNB initiated modification of the SeNB UE AMBR would require a definite response from the MeNB, a response that shouldn’t be spread over 2 class 1 procedures. This would introduce unnecessarily complexity by defining dependency between 2 class 1 procedures.
Observation 3 Solution 0 avoids unnecessary interaction between 2 class 1 procedures.
Proposal 2 It is proposed to close the discussion and to decide to use solution 0  and update the TR accordingly as shown in the Annex.
3
Conclusion
This contribution has discussed the three alternative solutions for UE AMBR coordination for dual connectivity and concluded on the following observations and proposals:
Proposal 1
Agree that, Solution 2 is not used for coordination of the UE-AMBR in DC.
Proposal 2
It is proposed to close the discussion and to decide to use solution 0  and update the TR accordingly as shown in the Annex.
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<<<<<<<<<<<<<<<<<<<< Begin of Changes >>>>>>>>>>>>>>>>>>>>
5
Conclusions
Location Reporting Enhancement
There is no clear requirement to enhance the Location Reporting from pure location accuracy purpose.

UE-AMBR coordination over X2
UE-AMBR coordination allows to optimize the overall UE throughput and to avoid restricting the bitrate unnecessarily. Solution 0 (see section 4.4.1.2) was agreed, i.e. the SeNB may propose a new SeNB UE AMBR value to the MeNB and the MeNB finally decides the SeNB UE AMBR to be applied by the SeNB.
CSG support for Dual Connectivity

CSG support for hybrid access HeNBs acting as SeNBs has been identified as the only option for future normative work.

Handover Enhancements
Data Forwarding: No standardisation impact was identified during the study.
Ensuring delay target
Ensuring packet delay target should not be a significant problem since SeNB may know the delay from MeNB to SeNB.
X2-U UL packet loss
There are several implementation specific solutions possible to handle X2-U UL packet loss. No standardized solution will be further pursued.
LIPA in the dual connectivity:

Use cases for LIPA are covered by use cases for SIPTO with co-located L-GW. The conclusion for SIPTO with collocated LGW can be applied to LIPA.
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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