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Minutes

	R4-101478
	Approval
	TP for CA UE TR: Section 5.5 and 5.6
	Nokia


● TeliaSonera: proposes to have an opposite approach than what already state in the sentence “To reduce testing burden it is proposed that only some bandwidths are allowed for CA. These bandwidths are defined separately for each CA Band similarly as today for E-UTRA bands”.

(Consider the other way around: It should be assumed that all E-EUTRA BWs are considered and some BWs might be excluded if justification for this is there.

● Nokia: This is for starting point studies. When the work item comes, then it should be highlighted in the WI description which bands are to be supported.
Table to reflect the statement agreed earlier in the meeting for inter-band: 10MHz-10MHz.

● E///: Comments from E/// and ST-E/// are captured in the following document:
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● Motorola: 

The outcome from RAN decision  is to have 40MHz with support of a 20MHz-20MHz combination.

The reason why 15MHz and 10MHz are here in the table is to go beyond RAN decision and offer some flexibility. To support 40 MHz do we need only 20-20 or do we want to introduce flexibility and have other combinations?

The intent of the proposed structure of the table is to allow flexibility by introducing other BWs with TBDs.

● NTT: we should prioritize 20-20 and 10-10 and if there is time and there is consensus than we can add other realistic scenario with realistic BW.

● Motorola: other combination are to capture the views from different companies. But sure we need to concentrate in the priority combinations: 20-20, 10-10.

● Qualcomm: what the loss might be regarding this asymmetric allocation?? 

Clarify the reason why to support more than 2 CCs
●Motorola: the reason is to have the flexibility and to have the spec that supports this flexibility.

●Huawei:  the statement in the second bullet of the option 1 is too strong.

● E///, STE///: want to clarify that for them it is fine to keep the table in 5.6.1-1: even though it contains TBDs at least it shows the structure.

● Orange: what would be the impact on the band agnostic specification of studying only 20-20 or covering the other combinations ?

● Motorola: work load ( can’t look at every combination, all combinations of all number of CCs and all bands. 20-20 is fine for the present by the proposal is to prepare the structure for future work from a signalling point of view and signalling should be built up in a way to be future proof.

● E///: agrees that what ever is specified here should be from a signalling point of view and signalling should be future proof. That does not mean we can not limit the number of combinations to study for band agnostic requirements and issues.

● Orange: there is no clear distinction of what is to be applied to all future scenarios and what to be applied to the band agnostic.

There are some bands where there is not more than 5MHz so there is a need to have an aggregation of more than one CC.
Is these TBDs in the 5.6.1-1 are to be applied to all future cases or only to band agnostic scenarios ? if it is to all future scenarios than operators might have some more scenario proposals to present. If it is for band agnostic than we should concentrate in the combinations by RAN.
	R4-101487
	Approval
	TP Section 5 (Bands) and Annex B for TRab.cde   
	Motorola


???: Concerns about the numbers in 5.6D.1

TeliaSonera: it is not clear if it is general or not general. 5.6.1-1 seems to be generic for intra-band and not for Inter-band.

Orange: add a note to say that this table is only for band agnostic and has no impact in the future scenarios then It will be acceptable.

Nokia: the table is for future scenarios also and the TBDs are here to reflect that this is for band agnostic. Intention is to only introduce the structure.
Orange: Why then for inter band there is only one combination if it is for future bands also?
Nokia: document introduces the structure,. than we can discuss in the future which bands are to be supported.

AT&T: share the concerns from orange. It is band agnostic study and we should be careful to not introduce the future possible combinations.

E///: this is intended to the specification. We should not introduce some thing which is only related to the study phase.

Motorola: introduce TBDs in the inter-band table as follows:

	E-UTRA band / channel bandwidth

	E-UTRA CA Band
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz

	CA_1B
	1
	
	
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	CA_40B
	40
	
	
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	NOTE   

1. 
2. Bandwidth for which a relaxation of the specified UE receiver sensitivity requirement (Clause 7.3) is allowed.


Table 5.6.1-1: E-UTRA CA inter band channel bandwidth combinations

	E-UTRA band / channel bandwidth

	E-UTRA CA Band
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz

	CA_1A-5A
	1
	
	
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	
	5
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	
	

	NOTE 

1. 
2. Bandwidth for which a relaxation of the specified UE receiver sensitivity requirement (Clause 7.3) is allowed.


E///: should make sure that the YES for the 10-10 for inter-band is captured in the TR body text, then it is ok.

Way forward: consider the table as proposed by Motorola above.
	R4-101415
	Approval
	TP for CA UE TR: Channel arrangement
	nokia


Proposal approved by the (offline session) group.

( will be presented in the email reflector for a formal approval.

	R4-101404
	Approval
	TP Section 6 (Tx) and Annex B for TRab.cde   
	Motorola


UL-MIMO

NTT Docomo: For UL, understanding is that power class is 26dBm but if the UE switches to single antenna mode then it should be 23dBm.
E/// and Huawei: concerns about the 26dBm power. Understanding is that the mask (LS sent to RAN1) is for 23dBm.

Way forward: delete the table !!

CPE:

Verizon: for CPE should be 27 not 26 !!

Motorola: it is between in [ ]. But they agrees to put 27.

The Same is proposed by Motorola for Pcmax tolerance (put 27 between [ ]).

Minimum output power: 

needs further investigation in the next meetings.

Spurious emissions: 

Huawei: has concerns. Need further consideration and study.

needs further investigation in the next meetings.

General comment: 

Huawei: a too long TP addressing so many topics. Didn’t have time to digest the document. Need detailed analysis.

Motorola: just note the document and come back to the topic next meeting.

Noted

	R4-101131
	Approval
	TP for CA UE TR: Carrier Aggregation MOP
	Nokia


NTT: would like to keep the maximum power as in rel-8.

Huawei: the requirement should be implementation independent. Here it depends on the architecture.

( continue the discussion based on this document.

	R4-101325
	Discussion
	Consideration of the MPR/A-MPR on LTE-A
	ZTE


No comments

	R4-101233
	Discussion
	Power control for carrier aggregation
	Ericsson, ST-Ericsson


No comments

	R4-101132
	Approval
	TP for CA UE TR: Carrier Aggregation UE RF Simulation assumptions
	Nokia


NTT Docomo: suggests to divide the simulation assumptions to different parts: e.g. Band specific and general assumptions. Also some parameters should be tightened.

Nokia: we should base the simulation on the existing spec but then if simulations show that the requirements are not enough than we can modify them.

E///: good starting point.

Qualcomm: same view as Nokia and E///. 

Fujitsu: happy with the current parameters.

	R4-101488
	Approval
	Way forward for LTE-A UE categories/capabilities in RAN4
	NTT DOCOMO


Continue discussion based on this document.

	R4-101387
	Discussion
	Discussion on mobility evaluations for carrier aggregation
	Nokia, NSN


NTT Docomo: agrees with this proposal. But Scenario 4 should also be considered.

Qualcomm: agrees with NTT that scenario 4 is not considered and it should be.

Nokia, E///: at least for the short term we should focus and keep on mind the time plane.

( Maybe we will consider the scenario 4 later, but for the three scenarios presented in this document it was agreed to go along with this proposal.
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1. Introduction

According to the agreed time plan for the CA WI [1] the UE RF aspects should proceed as follows:

· RAN4 Ad-hoc #2 (April, 2010): 

· Agree the principles of deriving TX / RX RF requirements

· Discuss technical issues of the key RF requirements ( Maximum output power, Reference sensitivity)

Furthermore, RAN4#54 agreed that the findings related to UE RF will be captured within a new TR to be created for the CA WI. The skeleton of this TR has been agreed in [2].


RAN plenary #47 agreed the scenarios to be studied in initial phase of REL-10 CA [3]. In order to start the work for these scenarios according the work plan we need to discuss following.

This document presents a text proposal for the CA UE TR for Clause 5.5 and 5.6 (Operating bands and channel arrangement). This text proposal proposes rules on how the channel bandwidth combinations are derived in LTE CA.

2. References


[1] R4-100964, Work plan for the “Carrier Aggregation for LTE” WI in RAN4, Nokia, Nokia Siemens Networks


[2] R4-101079, TRab.cde  proposal  for UE rel10 (CA, DL MA, UL MA and CPE), Motorola

[3] RP-100390, Way forward on scenario combinations for CA WID, Nokia et al.

A.
Text proposal for CA UE TR Section 5.5 and 5.6

----- Start of TP for the section 5.5 and 5.6 -----

5.5
Operating bands

5.5A
CA Operating bands


Background

a) CA operating bands will be based on the CA bands defined in Section 8 for CA intra band contiguous and non contiguous CA inter band 

b) As more and more deployment scenarios are agreed based on operators input derived from an operators list on annex a those could be added on release independent manner

Assumption

1.
 Requirements from Section 8

Intra band CA operating bands

		E-UTRA CA Band

		E-UTRA Band

		Uplink (UL) operating band

		Downlink (DL) operating band

		Duplex Mode



		

		

		BS receive / UE transmit

		BS transmit / UE receive 

		



		

		

		FUL_low   –  FUL_high

		FDL_low   –  FDL_high

		



		CA_1

		1

		1920 MHz

		–

		1980 MHz

		2110 MHz  

		–

		2170 MHz

		FDD



		CA_40

		40

		2300 MHz 

		–

		2400 MHz

		2300 MHz 

		–

		2400 MHz

		TDD





Inter band CA operating bands

		E-UTRA CA Band

		E-UTRA Band

		Uplink (UL) operating band

		Downlink (DL) operating band

		Duplex Mode



		

		

		BS receive / UE transmit

		BS transmit / UE receive 

		



		

		

		FUL_low   –  FUL_high

		FDL_low   –  FDL_high

		



		CA_1-5



		1

		1920 MHz

		–

		1980 MHz

		2110 MHz  

		–

		2170 MHz

		FDD






		

		5

		824 MHz

		–

		849 MHz

		869 MHz 

		–

		894 MHz

		





5.6
Channel bandwidth


5.6A
CA Channel bandwidth


Background


A) Position of DC-Carrier


In REL-8 there is additional sub-carrier inserted in the middle of DL CC which do not contain any data. Reason for this is that to able to do practical receiver designs no data is allocated to sub-carrier which would be located on DC after down conversion. See figure below taken from 36.101.


[image: image1.emf]     


Transmission  


Center subcarrier (corresponds to  DC in baseband) is not transmitted  in downlink  


Active Resource Blocks  


  C hannel  edge  


 


  C hannel  edge  


 


Resource  block  


Transmission Bandwidth  Configuration [RB]  


Bandwidth  [RB]  




Figure 3 Definition of Channel Bandwidth and Transmission Bandwidth Configuration for one E UTRA carrier

In order to have this approach also for REL-10 CA the DL Bandwidth combinations in case of intra-band contiguous aggregation should be symmetrical in relation to channel centre. That would enable to have unused subcarrier or guard band between the CC to be in zero frequency after down conversions. See figure below. 
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Figure 4 Comparison of symmetrical and un-symmetrical CC combinations

From the figure above it can be noticed that if DL allocation is not symmetrical in relation to channel centre then some data is probably lost with current receiver architectures. Data loss can be avoided by changing RAN1 spec and allowing unused sub-carrier to be inserted into arbitrary position. This position would depend on quite many variables and is not attractive solution. Data loss is caused by the fact that one sub-cattier is destroyed and this might lead to case where whole resource block is lost.


B) Channel combinations


Certain CA BW’s can be achieved with multiple CC combinations. In table below we have taken a look how to construct different CA bandwidths with REL-8 CC’s. For the table we have assumed that DL allocation must be symmetrical as explained above.


For example CA bandwidth of 90 MHz can be achieved with three different 5*CC combinations, see table below.


		15+20+20+20+15
= 90 MHz

		20+15+20+15+20
= 90 MHz

		20+20+10+20+20
= 90 MHz





Table 5CC combinations for 90 MHz of CA BW


It would be inefficient from RAN5 testing perspective and overly complex RAN4 specification work perspective to allow total freedom on how CA bandwidths are constructed from CC’s. It should be studied whether some bandwidth combination gives technical advantage over another for example by means of larger guard band or reduced emissions. Multiple realizations of a specific bandwidth may be allowed.

Each realization of a specific bandwidth will have a predefined number of CCs. 






Next it discussed how the REL-10 carriers are constructed from individual CC’s

D) Way forward 

Option: 1 adopt a set of CA rules.


One approach is to define a set of simple rules for construction REL-10 carriers from individual CC’s. One example of rules is presented below.



1. CA CC channel bandwidths follow REL-8 channel bandwidths


2. DL Bandwidth combinations in case of contiguous aggregation are symmetrical in relation to channel centre to address the impact of DC carrier. Un-symmetric allocations are FFS.

3. 

4. Number of CC’s versus BW’s follow CA Classes to reduce the Rx complexity in terms of blind decoding etc . Separate classes may be defined for the UL and DL.

Table 6 CA Classes for the UL and DL.

		CA BW class

		BW per band

		# CC’s



		A

		BW  ≤ 20 MHz

		[1or 2]



		B

		20 MHz < BW ≤ 40 MHz

		[3]



		C

		40 MHz < BW ≤ 60 MHz

		[4]



		D

		60 MHz < BW ≤ 80 MHz

		[5]



		E

		80 MHz < BW ≤ 100 MHz

		[5]





Option 2: list of allowed CC combinations per CA band


Another approach is to specifically list which CC combinations belong to a specific CA band. For each BW the suitable combination(s) will have to be determined based on technical merits and complexity
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5.6.1 
Channel bandwidths per operating band


5.6.1A 
CA Channel bandwidths per operating band


Background

1. To reduce testing burden it is proposed that only some bandwidths are allowed for CA. These bandwidths are defined separately for each CA Band similarly as today for E-UTRA bands. 

2. Define requirements separately for Intra band and Inter band using the notation which indicates to what E-UTRA band and CA BW Class it relates to. For example 


· CA_1B means E-UTRA band 1 and CA BW Class B

· In later releases when larger CA bandwidths are introduced the CA class indicator is changed i.e. CA_1C would mean up to 60 MHz wide Carrier aggregation for band 1.


· Notation which do not have CA BW Class indicator letter means all CA bandwidth classes belonging to given CA band. For example CA_1 includes CA_1A, CA_1B, CA_1C CA_1D and CA_1E.


Assumption


Table 5.6.1-1: E-UTRA CA Intra band contiguous channel bandwidth combinations


		E-UTRA Band

		Supported CC combination



		1

		[TBD]



		40

		[TBD]





		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

1. 

2. 





Table 5.6.1-1: E-UTRA CA inter band channel bandwidth combinations

		E-UTRA band / channel bandwidth



		E-UTRA CA Band

		E-UTRA Bands

		1.4 MHz

		3 MHz

		5 MHz

		10  MHz

		15 MHz

		20  MHz



		CA_1A-5A

		1

		

		

		

		Yes

		

		



		

		5

		

		

		

		Yes

		

		



		NOTE 


1. Suffix “A (≤2)  – E (<5) ” refer to number of CC

2. Bandwidth for which a relaxation of the specified UE receiver sensitivity requirement (Clause 7.3) is allowed.





5.7
Channel arrangement

5.7.1
Channel spacing

5.7.1A
CA Channel spacing


For contiguously aggregated carriers the channel spacing between adjacent component carriers shall be multiple of 300 kHz. This is in order to locate the centre frequency of each component carrier at the 100 kHz channel raster while at the same time to preserve the orthogonality between component carriers consisting of 15 kHz subcarriers. 

The exact definition of the channel spacing would need to be aligned with eNB specification


----- End of TP for the section 5.6 and 5.6 -----
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