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1 Introduction
This paper discusses a carrier aggregation framework that builds on top of previous agreements and way forwards (list here previous CA agreements and WF) with the aim to close the holes in the specification that would simplify CA discussions significantly.

It is understood that any framework proposed below will have a level of simplification and abstraction that should be acceptable to all companies with the aim to simplify the discussions in CA space in the future.

On the other hand, the level of simplification is up to decide by RAN4, and due to the fact the carrier aggregation is a very band specific aspect and complex, a high level of simplification may be difficult to agree, but at least simple tools to derive requirements shall be agreed in order to avoid the lengthy discussions RAN4 had went through based on 0.1 or 0.2dB divergence.

2 Discussion

Background

In the past efforts were made to find a framework by which CA specifications were defined in an easy way. Unfortunately only partial agreements were made with regards to how relaxations are agreed
They are the following as a reminder of the good success of the discussions at the time:

1. deltaT and deltaR created to account for different relaxations for TX and RX for a given band in a band combination
2. Share pain approach for involving MOP and REFSENS aspects. Though no specific share pain rule except for A1 combinations
3. Agreement to classify 2DL combinations per class: i.e. A1, A2, A3, A4, A5

4. 0.3dB for A1class
5. Agreement to calculate relaxations when multiple 2DL combinations are supported in a terminal

6. Agreement on how to derive relaxations for a 3DL combination based on its 2DL relaxations, only applicable to LLH and LHH combinations

The following pieces of a general framework are then missing

i. For 2DL, how to apply the share pain approach agreed in 2) above., i.e. the relaxation of each 2DL combination, except for A1 class agreement
ii. For 3DL, LLL or HHH combinations are discussed case by case with no clear share pain approach
iii. Agreement on how to derive relaxations for a 4DL/5DL combination based on previous 2DL/3DL agreements
iv. Agreement on how to calculate relaxations when multiple 3DL/4DL/5DL combinations are supported in a terminal (the aim is that any agreement up to 5, could be extended to beyond 5DL)
Apart from the above agreements the following documents reflect examples of frameworks that were proposed in the past that were not acceptable at the time with a brief summary in brackets:

· R4-111724 – TeliaSonera (0.1dB resolution, max(0,IL-0.5dB))
· R4-111857 – Nokia Corporation (0.5dB resolution. If IL <1dB, 0.5dB relaxation, 1dB if above)

· R4-111793 – Qualcomm (initial classification of bands in LL, HH, LH, etc.)

· R4-111864 – NTT Docomo (UE with diplexer already in market with no relaxation. Relaxations should be reduced as time passes, OK with Nokia proposal above on IL formula, though prefer to distinguish between low and high, with low bands no relaxation)

· R4-112489 – NTT Docomo (support deltaT/Rib=max(0,IL-0.5dB). No relaxation for LH combo)

· R4-113529 – Telecom Italia et al (deltaT/R= 0dB if IL<0.5dB, otherwise max(0,IL/2-correction factor due to asymmetry of Tx-Rx))

· R4-113989 – Telecom Italia et al (deltaT/R= 0dB if IL<0.5dB, otherwise for deltaT=max(0,IL/2) deltaR=max(0,IL/2-correction factor) and correction factor can be 0 or 0.5dB)
Framework A (high level of simplification)
On one hand, any aggregation of specific bands represents a specific design challenge that in principle needs to be discussed case by case, and a reference solution agreed in order to derive the relaxations. On the other hand, when looking at the final specifications both for MOP and REFSENS (36.101 v12.5.0 draft), it is clear that there are not that large differences between combinations, and the specification effort to reach such resolution should be taken into account.
For that reason the following is proposed as a very simple framework:

Table 1: CA general framework for 2DL to 5DL

	
	MOP 
	Refsens

	2DL bands
	LH: 0.3 DIP
(consistent with A1 agreement)
LL/HH: 0.5
	0

	3DL bands
	LLL/HHH: 0.5 HEX
LLH/LHH: 0.5QPX, 0.3DIP
(partly consistent with existing agreed WF to derive 3DL from 2DL, assuming 2DL above is agreed now, however it does not follow the agreed average approach for low bands)
	0

	4DL bands
	LLLL/HHHH: 0.5
LLLH/LHHH: 0.6HEX, 0.3 DIP

LLHH:0.5
	0

	5DL bands
	LLLLL/HHHHH:0.5
LLLLH/LHHHH:0.7HEX, 0.3DIP

LLHHH/LLLHH: 0.6 HEX, 0.5QPX
	0

	Note 1: it does not consider multiple combinations of any type, i.e. 3DL, 4DL, 5DL (discussed in proposal 3). For 2DL agreement is already in 36.101
Note 2: it does not consider 3.5GHz bands

Note 3: it applies regardless of trap filter being used or not. MSD should be specified considering if trap filter is used or not
Note 4: No intraband CA in one band is considered. For Interband+intraband, each carrier in intraband CA should bear the relaxation proposed for that band considering the case no intraband CA for that band.


HEX: Hexaplexer

DIP: Diplexer

QPX: Quadplexer

This table could be easily enhanced to include 3.5GHz bands considering triplexer with a common understanding on triplexer performance.

As indicated, the above framework A aims to reach an agreement that simplifies CA discussions, though it is recognized that a significant level of simplification has been made. Especially aspects like reference sensitivity always 0dB, or lack of identification of specific problematic bands, with harmonic issues, etc, may be identified as aspects that require further discussion. One option is to agree to this proposal or use it as a baseline for further fine tuning.

Proposal 1: Exclusive to proposal 2, adopt Table 1 as the CA generic framework. For a complete CA generic framework, decision on proposals 5 and 6 need to be made, or alternatives to those in proposal 5 and 6 be agreed.
Framework B (low level of simplification) exclusive to Framework A
As said, it may be difficult to agree on the Framework A above since there could be views supporting to study case by case in detail. From a technical point of view this is the correct way to do it, but also the more time consuming, and when looking back at current specification (36.101 12.5.0 draft) and considering the specification effort, as said above this result may not be balancing out with the effort.
Hence with a lower level of simplification, proposal 2 considers studying combinations case by case but we need to address the share pain approach based on filter data, i.e. issues i) and ii) above.
Issue i),ii) (lack of clear share pain approach):
Take average of multiple filter vendor data, and then

· For MOP, IL/2=deltaT round to closest tenth of dB (resolution of 0.1dB)
· For refsense, IL/2-0.5dB=deltaR, rounded to the closest tenth of dB (resolution of 0.1dB)
Proposal 2: Exclusive to Proposal 1, adopt share pain approach to be applied after average additional IL has been found. 

· For MOP, IL/2=deltaT round to closest tenth of dB (resolution of 0.1dB)

· For refsense, IL/2-0.5dB=deltaR, rounded to the closest tenth of dB (resolution of 0.1dB)
· For a complete CA generic framework, decision on proposals 5 and 6 need to be made, or alternatives to those in proposal 5 and 6 be agreed.

Issue iii) (how to derive relaxations for 4 and 5DL based on 2 and 3DL): apply the same we have for 3DL today, i.e. for a XDL combination, take the max for constituent X-1DL combinations if they are high bands, and take the average if they are low bands. This applies to X being  4, 5 and beyond.

Proposal 3: Exclusive to Proposal 1, in order to derive relaxations for 4DL and 5DL it is agreed to apply the existing agreement for 3DL, i.e. for a XDL combination, take the max for constituent X-1DL combinations if they are high bands, and take the average if they are low bands. This applies to X being 4, 5 and beyond. And it applies to all Low and all High combinations for 3/4/5 DL CA combinations.
Insertion loss filter data:

As framework B relies absolutely on filter data provided due to the case by case analysis and if agreed, it provides an absolute rule to derive relaxations, attention and discussions are expected to be directed to filter manufacturing data. Because of this, the following shall be discussed:

· Type of data to be considered: very premature data shall not be taken into account

· A minimum number of sources of data is ideal

· Even if not premature, excessively poor filter performance shall be avoided, unless operators involved agree to such data

· More transparency on the data shall take place. In order to be able to assess whether data is very premature, or unreasonably poor, more transparency on the data shall be provided, i.e. ideally filter vendor, performance charts, isolation, etc.

Proposal 4: even considering the difficulty to assess when filter data is premature/optimized/poor or not, RAN4 shall not consider filter data that could be understood as very premature, or unreasonably poor or not optimized.

Agnostic to framework A or B

Multiple 3/4/5 DL combinations are supported in the terminal
Regardless of Framework A or B, we need to agree on issue iv) (relaxation when multiple DL combinations of the same type are present)
The proposal is to base it on the same agreement we have for 2DL. I.e. take the average for low bands, and take the max for high bands. 
Proposal 5: the applicable relaxation for bands belonging to 3/4/5DL combinations when multiple of them of the same type are supported in the terminal shall be based on 2DL agreement, i.e. for a band A that belongs to multiple XDL combinations, the applicable tolerance shall be the average across the relaxations applicable to that band A when aggregated in the applicable XDL combinations where this band A is present, if Band A is low band. The max shall be taken if Band A is high band.
Existing specified combinations

Proposal 6: Any new defined framework is not applicable to already agreed combinations, i.e. closed WI.
3 Conclusion
This paper has proposed several frameworks grouped by several proposals (among which 1 and 2 are exclusive) with the aim to establish a generic CA framework that will speed up the specification effort significantly, and will reduce work load, with tangible consequences on ad-hoc meeting travel cost savings, travel to ad-hoc meetings burden savings, and CA time to market improvements. The proposals are summarized as follows:
Framework A

Proposal 1: Exclusive to proposal 2, adopt Table 1 as the CA generic framework. For a complete CA generic framework, decision on proposals 5 and 6 need to be made, or alternatives to those in proposal 5 and 6 be agreed.

Framework B

Proposal 2: Exclusive to Proposal 1, adopt share pain approach to be applied after average additional IL has been found. 

· For MOP, IL/2=deltaT round to closest tenth of dB (resolution of 0.1dB)

· For refsense, IL/2-0.5dB=deltaR, rounded to the closest tenth of dB (resolution of 0.1dB)
· For a complete CA generic framework, decision on proposals 5 and 6 need to be made, or alternatives to those in proposal 5 and 6 be agreed.

Proposal 3: Exclusive to Proposal 1, in order to derive relaxations for 4DL and 5DL it is agreed to apply the existing agreement for 3DL, i.e. for a XDL combination, take the max for constituent X-1DL combinations if they are high bands, and take the average if they are low bands. This applies to X being 4, 5 and beyond. And it applies to all Low and all High combinations for 3/4/5 DL CA combinations.

Proposal 4: even considering the difficulty to assess when filter data is poor or not, RAN4 shall not consider filter data that could be understood as unreasonably poor.

Agnostic to Framework A or B

Proposal 5: the applicable relaxation for bands belonging to 3/4/5DL combinations when multiple of them of the same type are supported in the terminal shall be based on 2DL agreement, i.e. for a band A that belongs to multiple XDL combinations, the applicable tolerance shall be the average across the relaxations applicable to that band A when aggregated in the applicable XDL combinations where this band A is present, if Band A is low band. The max shall be taken if Band A is high band.

Proposal 6: Any new defined framework is not applicable to already agreed combinations, i.e. closed WI.
