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1. Introduction 

The work item (WI) to support the LTE Advanced Carrier Aggregation (CA) of Band Combination (4 + 13) was approved in RAN#50 [1]. The objective of the WI is to specify the band-combinations Radio Frequency (RF) requirements for inter-band CA. 
RAN4 has started discussing the development of requirements on the WI for Band Combination (4 + 13), and the working progresses for both Core and Performance specifications are as specified in the status reports [2, 3, 4, 5 and 6]. RAN4 has not finalized all the requirements and methods into agreements. And, the time scale for finalizing this WI is expected by December 2012 in RAN#58 for both 2DL/1UL and 2DL/2UL CA combinations.

In this paper we provide a list of the remaining items for this WI. And, a time plan for the completion of this work is also proposed in the paper.
2. Discussion of Remaining Items 
The objectives of this work item are to specify the band-combination specific RF requirements for Band Combination (4 + 13) inter-band CA, finalize the DL and UL transmission bandwidths, and add the performance requirements into the relevant specifications.

As complementary to the generic CA for LTE, this WI is a band combination independent task. At end of this WI, following specifications will be finalized as expected outputs of RAN4.

Table 2-1: Affected Existing Specifications
	Spec No.
	Subject

	36.101
	UE Radio transmission and reception

	36.133
	Requirements for support of RRM

	36.104
	BS Radio transmission and reception

	36.141
	BS conformance testing

	36.307
	Requirements on User Equipments (UEs) supporting a release-independent frequency band


For focusing on the WI of Band Combination (4 + 13) inter-band CA, the items listed in tables below in different sessions are either not discussed or concluded by RAN4. We would like to draw attention to all interested companies and to expect more feedbacks to isolate the real required changes for this WI. 
2.1 Item Remaining to TS 36.101
In this section, we have identified the requirements for UE Radio Transmission and Reception to support the CA of Band Combination (4 + 13). The related TS 36.101 requirements are summarized in Table below:
Table 2.1-1: UE Requirements to TS 36.101
	Section
	Title
	Points to be discussed

	
	
	

	5.5A
	Operating bands for CA


	Need to updated the available frequency operating bands for inter-band (Band 4 and Band 13) CA 

	5.6A.1
	Channel bandwidths per operating band for CA
	For 1UL+2DL:
Need to provide the supported E-UTRA channel bandwidth per operating band for inter-band CA Band 4 and Band 13 configuration


	6.2.5A
	Configured transmitted power for CA
	For 1UL+2DL:
Need to provide the inter-band CA configuration of maximum output power relaxations (ΔTIB,c ) for Band 4 and Band 13

For 2UL+2DL:

May need to complete the Table 6.2.5A-2 PCMAX “Tolerance Inter-band to have two active UL serving cells (dB)”


	6.3.2A
	UE Minimum output power for CA
	For 2UL+2DL:

Is this the same condition for two uplinks inter-band CA?

	7.3.1
	Minimum requirements (QPSK) 
	Need to provide inter-band CA configuration of sensitivity (ΔRIB,c) relaxation for Band 4 and Band 13



	7.5.1A
	Adjacent Channel Selectivity
	For 2UL+2DL:

For two uplink UE, the ACS requirements are not specified 

	7.6.1.1A
	In-band blocking
	For 2UL+2DL:

For two uplink UE, the in-band blocking requirements are not specified

	7.6.2.1A
	Out-of-band blocking
	For both For 1UL+2DL and 2UL+2DL:

For inter-band CA, the out-of-bank blocking requirements are FFS.

	7.6.3.1A
	Narrow band blocking
	For 2UL+2DL:

For inter-band CA with two (active) uplink in two band, the narrow-band blocking requirements are not specified

	7.7.1A
	Spurious response
	For 2UL+2DL:

For inter-band CA with two (active) uplink in two band, the spurious response requirements are not specified 

	7.8.1A
	Intermodulation characteristics
	For 2UL+2DL:

For inter-band CA with two (active) uplink in two band, the wide band intermodulation requirements are not specified 


2.2 Item Remaining to TS 36.133
In this section, we have identified the requirements for Radio Resource Management to support the CA of Band Combination (4 + 13). The requirements include the radio configuration and measurement scenarios to performance and interaction characteristics for this CA. The related TS 36.133 requirements are summarized in Table below:
Table 2.2-1: RRM Requirement to TS 36.133

	Section
	Title
	Points to be discussed

	
	
	

	8.3
	Measurements for E-UTRA carrier aggregation
	E-UTRAN secondary component carrier measurements (could be either Band 4 or Band 13) 

· There should be no measurement interruption on PCell when activating/deactivating SCell for inter-band CA regardless the UE is configured with DRX or non-DRX.

· Reporting

	8.4
	OTDOA RSTD Measurements for E-UTRAN carrier aggregation
	RSTD measurement and measurement report in carrier aggregation Band 4 and Band 13



	9.1.11
	Carrier aggregation measurement accuracy
	Absolute and relative RSRP accuracies in carrier aggregation Band 4 and Band 13



	9.1.12
	Reference Signal Time Difference (RSTD) Measurement Accuracy Requirements for Carrier Aggregation
	RSTD measurement accuracy in carrier aggregation Band 4 and Band 13




Table 2.2-1: RRM Configuration and Test Scenarios Requirement to TS 36.133

	Section
	Title
	Points to be discussed

	
	
	

	A.3

A.4

A.8

A.9 
	RRM test configuration

E-UTRAN RRC_IDLE state

UE Measurements Procedures

Measurement Performance Requirements


	TS 36.133 does not have any test case for 20MHz. RAN4 needs to discuss whether there is a need to add the test cases with 20MHz BW for Band13(10MHz) + Band4(up to 20MHz) inter-band CA. 
The question is then for a UE that passes the tests with Band13(10MHz) + Band4(10MHz), is the UE guaranteed to also meet RRM requirements defined for Band13(10MHz)+Band4(20MHz)? 



	B.2

(B2.3, B2.4, B2.6, B2.7)
	Conditions for UE Measurements Procedures in 

RRC_CONNECTED State
	The sections define the E-UTRAN inter-frequency Ês/Iot, RSRP and RSRP Ês/Iot applicable for a corresponding operating band. 

As cell-specific reference signals, the considered measurement for Band 4 should consider measurement frequency bandwidth




2.3 Item Remaining to TS 36. 104
In this section, we have identified the requirements for Base Station (BS) RF performance to support the CA of Band Combination (4 + 13). The related TS 36.104 requirements are summarized in Table below:
Table 2.3-1: BS Requirements to TS 36.104

	Section
	Title
	Points to be discussed

	
	
	

	5.5
	Operating bands
	Need to add “CA_4_13” to Table 5.5-3.

	6.6, 6.7
	Unwanted emissions 

Transmitter intermodulation
	The specification should ensure BS transmitter Out-Of-Band Emissions (OOBE) and Passive Intermodulations (PIM) generated by BS antenna path



	7.8
	Receiver intermodulation
	For 2UL+2DL:

The specification should ensure BS with interfering RF signals can produce an interfering signal in the band of the desired channel


2.4 Item Remaining to TS 36. 141
In this section, we have identified the requirements for RF test methods and conformance requirements for Base Station (BS) to support the CA of Band Combination (4 + 13). The related TS 36.141 requirements are summarized in Table below:
Table 2.4-1: BS Requirements to TS 36.141
	Section
	Title
	Points to be discussed

	
	
	

	5.5
	Operating bands
	Need to add “CA_4_13” to Table 5.5-3.

	6.6, 6.7
	Unwanted emissions 

Transmitter intermodulation
	The specification should ensure BS transmitter Out-Of-Band Emissions (OOBE) and Passive Intermodulations (PIM) generated by BS antenna path



	7.8
	Receiver intermodulation
	For 2UL+2DL:

The specification should ensure BS with interfering RF signals can produce an interfering signal in the band of the desired channel


2.5 Item Remaining to TS 36.307
In order to implement a UE that conforms to a particular operating for the CA of Band Combination (4 + 13), it is necessary to specify all extra requirements to this spec. As this document is almost empty now, in this section we have identified the requirements for UE Radio Transmission and Reception for the CA of Band Combination (4 + 13).

Table 2.5-1: Requirements to TS 36.307
	Section
	Title
	Points to be discussed

	
	
	

	
	
	1UL+2DL requirement for CA Band 4 and Band 13

	
	
	2UL+2DL requirement for CA Band 4 and Band 13


3. Time Plan for CA Band 4 and Band 13

In terms of time plan for the WI, we require to complete all works based on the approved the revised WI [7] of CA of Band Combination (4 + 13) in RAN4 meeting cycles. The proposed timeline is given below:
· Completion of Core Specifications for CA of Band Combination (4 + 13)

· In one RAN4 meeting cycle
· RAN4 #62-BIS (March, 2012)
· Drafts and alignment CRs for 1UL and 2DL CA

· RAN4#63 (May, 2012)
· Final CRs agreed for 1UL and 2DL CA

· In one RAN4 meeting cycle
· RAN4#63 (May, 2012)

· Drafts and alignment CRs for 2UL and 2DL CA

·  RAN4#64 (August, 2012)
· Final CRs agreed for 2UL and 2DL CA

	Spec No.
	Subject
	Approved at plenary#
	Comments

	36.101
	UE Radio transmission and reception
	RAN#56

(June 2012)

RAN#57

(Sept 2012 )
	For the DL/UL with 

· 20 MHz/10 MHz,

· 15MHz/10MHz,
· 25MHz/10MHz and 
· 30MHz/10MHz

For the DL/UL with 

· 20 MHz/20 MHz, 

· 15MHz/15MHz,
· 25MHz/25MHz, and
· 30MHz/30MHz

	36.104
	BS Radio transmission and reception
	As above
	As above

	36.307
	Requirements on User Equipments (UEs) supporting a release-independent frequency band
	As above
	As above

	36.133
	Requirements for support of RRM
	As above
	As above


· Completion of all performance and RRM specification for CA of Band Combination (4 + 13)
· In three RAN4 meeting cycles
· RAN4 #62-BIS to RAN4 #64 (August, 2012t)

· Drafts and alignment CRs for 1UL and 2DL CA

· RAN4 #64-BIS (October, 2012)

· Final CRs agreed for 1UL and 2DL CA
· Drafts and alignment CRs for 2UL and 2DL CA
· In one RAN4 meeting cycle 
· RAN4 #65 (November, 2012)
· Final CRs agreed for 2UL and 2DL CA
	Spec No.
	Subject
	Approved at plenary#
	Comments

	36.101
	E-UTRA; UE Radio transmission and reception
	RAN#58

(December  2012)

RAN#58

(December 2012)


	For the DL/UL with  

· 20 MHz/10 MHz,

· 15MHz/10MHz, 
· 25MHz/10MHz and 
· 30MHz/10MHz

For the DL/UL with 

· 20 MHz/10 MHz,

· 15MHz/15MHz, 
· 25MHz/25MHz, and 
· 30MHz/30MHz

	36.104
	E-UTRA; BS Radio transmission and reception
	As above
	As above

	36.307
	E-UTRA; Requirements on User Equipments (UEs) supporting a release-independent frequency band
	As above
	As above

	36.133
	E-UTRA; Requirements for support of RRM
	As above
	As above

	36.141
	E-UTRA; BS conformance testing
	As above
	As above


4. Summary

In this paper we have provided a list of the Core and Performance requirements for the WI of Carrier Aggregation (CA) of Band Combination (4 + 13). We welcome feedback from other companies on this list. It is expected that in this meeting RAN4 agrees to speed up this WI so that RAN4 proceeds with the RF requirements for developing this WI.
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