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1 Introduction

The LTE carrier aggregation (CA) enhancement WI was approved to include the definition of generic framework for UE and BS core requirements for non-contiguous (NC) intra-band CA [1]. 
In this text proposal, we propose to clarify the definition of sub-block gap length for intra-band NC CA.
2 References

[1] RP-110732, Update to LTE Carrier Aggregation Enhancements WID. 
******************************* Start of the text proposal for TR 36.823 Annex A*******************************
3.2


Symbols

BWChannel,block 
Sub-block bandwidth, expressed in MHz. BWChannel,block= Fedge,block,high- Fedge,block,low.
BWgap
The bandwidth of a sub-block gap
.
FC,block, high

Center frequency of the highest transmitted/received carrier in a sub-block.
FC,block, low

Center frequency of the lowest transmitted/received carrier in a sub-block.
Fedge,block,low 
The lower sub-block edge, where Fedge,block,low = FC,block,low - Foffset.
Fedge,block,high 
The upper sub-block edge, where Fedge,block,high = FC,block,high + Foffset.
Foffset,block,low
Separation between lower edge of a sub-block and the center of the lowest component carrier within the sub-block
Foffset,block,high
Separation between higher edge of a sub-block and the center of the highest component carrier within the sub-block

Wgap
Sub-block gap size.
******************************************** Unchanged ***********************************************

6.2.1.2 Channel bandwidth for non-contiguous intraband CA


[image: image1]

The lower sub-block edge of the Sub-block Bandwidth (BWChannel,block) is defined as Fedge,block, low = FC,block,low - Foffset,block, low. The upper sub-block edge of the Sub-block Bandwidth is defined as Fedge,block,high = FC,block,high + Foffset,block,high . The Sub-block Bandwidth, BWChannel,block, is defined as follows:

BWChannel,block = Fedge,block,high - Fedge,block,low [MHz]
The lower and upper frequency offsets Foffset,block,low and Foffset,block,high depend on the transmission bandwidth configurations of the lowest and highest assigned edge component carriers within a sub-block and are defined as 


Foffset,block,low = 0.18NRB,low /2 + BWGB [MHz]


Foffset,block,high = 0.18NRB,high/2 + BWGB [MHz]

where NRB,low and NRB,high are the transmission bandwidth configurations according to Table 5.6-1 for the lowest and highest assigned component carrier within a sub-block, respectively. BWGB denotes the Nominal Guard Band and is defined in Table 5.6A-1, and the factor 0.18 is the PRB bandwidth in MHz.
The sub-block gap bandwidth between two consecutive sub-blocks BWgap is defined as

BWgap = Fedge,block n+1,low - Fedge,block n,high [MHz]
******************************************** Unchanged ***********************************************

7


Receiver characteristics

7.1

General

Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE. For UE(s) with an integral antenna only, a reference antenna(s) with a gain of 0 dBi is assumed for each antenna port(s). UE with an integral antenna(s) may be taken into account by converting these power levels into field strength requirements, assuming a 0 dBi gain antenna. . For UEs with more than one receiver antenna connector, identical interfering signals shall be applied to each receiver antenna port if more than one of these is used (diversity). 

The levels of the test signal applied to each of the antenna connectors shall be as defined in the respective sections below. 
With the exception of subclause 7.3, the requirements shall be verified with the network signalling value NS_01 configured (Table 6.2.4-1). 
All the parameters in clause 7 are defined using the UL reference measurement channels specified in Annexes A.2.2 and A.2.3, the DL reference measurement channels specified in Annex A.3.2 and using the set-up specified in Annex C.3.1

For the additional requirements for intra-band non-contiguous carrier aggregation, in-gap test refers to the case when the interfering signal(s) is (are) located at a negative offset with respect to the the assigned channel frequency of the highest carrier frequency; or located at a positive offset with respect to the assigned channel frequency of the lowest carrier frequency.

For the additional requirements for intra-band non-contiguous carrier aggregation, out-of-gap test refers to the case when the interfering signal(s) is (are) located at a positive offset with respect to the assigned channel frequency of the highest carrier frequency, or located at a negative offset with respect to the assigned channel frequency of the lowest carrier frequency.

For the additional requirements for intra-band non-contiguous carrier aggregation with channel bandwidth larger than or equal to 5 MHz, existing adjacent channel selectivity and in-band blocking requirements shall be supported for in-gap tests only if the sub-block gap bandwidth satisfies the following condition so that the interferer position does not change the nature of the core requirement tested:

BWgap  ≥ (Interferer frequency offset 1) + (Interferer frequency offset 2) –0.5*( (Channel bandwidth 1) + (Channel bandwidth 2) )

where the interferer frequency offset represents the interferer frequency offset per carrier specified in subclause 7.5.1 and subclause 7.6.1. 

******************************************** Unchanged ***********************************************

7.3.1A

Minimum requirements (QPSK) for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1-1 and Table 7.3.1-2. The reference sensitivity is defined to be met with both downlink component carriers active and either of the uplink carriers active. The UE shall meet the requirements specified in subclause 7.3.1.

For intra-band contiguous carrier aggregation the throughput of each component carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1-1 and Table 7.3.1A-1. Table 7.3.1A-1 specifies the maximum number of allocated uplink resource blocks for which the intra-band contiguous carrier aggregation reference sensitivity requirement shall be met. The PCC and SCC allocations follow Table 7.3.1-2 and form a contiguous allocation where TX–RX frequency separations are as defined in Table 5.7.4-1. For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall be in accordance with Table 7.3.1-2.

Table 7.3.1A-1: Intra-band CA uplink configuration for reference sensitivity

	CA configuration / CC combination / NRB_agg / Duplex mode

	CA configuration
	100RB+50RB
	75RB+75RB
	100RB+75RB
	100RB+100RB
	Duplex Mode

	CA_1C
	n/a
	n/a
	PCC
	SCC
	n/a
	n/a
	PCC
	SCC
	FDD

	
	n/a
	n/a
	75
	55
	n/a
	n/a
	100
	30
	

	CA_40C
	PCC
	SCC
	PCC
	SCC
	n/a
	n/a
	PCC
	SCC
	TDD

	
	100
	50
	75
	75
	n/a
	n/a
	100
	100
	

	CA_41C
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	TDD

	
	100
	50
	75
	75
	100
	75
	100
	100
	

	NOTE 1:
The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 2: 
The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2.5.
NOTE 3: 
The UL resource blocks in both PCC and SCC shall be confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1).


For intra-band non-contiguous carrier aggregation with one uplink carrier on the PCC, the throughput of each downlink component carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1-1. The reference sensitivity is defined to be met with both downlink component carriers active and one uplink carrier active. For reference sensitivity measured on the downlink  PCC, the parameters in Table 7.3.1-2 apply.  For reference sensitivity measured on the downlink SCC, the parameters in Table 7.3.1A-3 apply.

Table 7.3.1A-3: Intra-band non-contiguous CA uplink configuration for reference sensitivity

	CA configuration
	Aggregated channel bandwidth (PCC+SCC)
	BWgap / [MHz]
	PCC allocation
	Duplex mode

	CA_25A_25A
	25RB+25RB
	[30.0] < BWgap ≤ 55.0
	[TBD]4
	FDD

	
	
	0.0 < BWgap ≤ [30.0]
	[25]1
	

	
	25RB+50RB
	[25.0] < BWgap  ≤ 50.0
	[TBD]4
	

	
	
	0.0 < BWgap ≤ [25.0]
	[25]1
	

	
	50RB+25RB
	[15.0] < BWgap ≤ 50.0
	[TBD]5
	

	
	
	0.0 < BWgap ≤ [15.0]
	[32]1
	

	
	50RB+50RB
	[10.0] <  BWgap ≤ 45.0
	[TBD]5
	

	
	
	0.0 < BWgap ≤ [10.0]
	[32]1
	

	NOTE 1:  1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission.
NOTE 2:
BWgap is the sub-block gap bandwidth between two consecutive sub-blocks.

NOTE 3:
The carrier center frequency of PCC in the UL operating band is configured closer to the DL operating band.

NOTE 4:
4 refers to the UL resource blocks shall be located at RBstart [TBD].

NOTE 5:
5 refers to the UL resource blocks shall be located at RBstart [TBD].


******************************* End of the text proposal for TR 36.823 Annex A*******************************

Fedge,block n+1, low





Fedge,block 1,n low





Foffset,block 1n,low








Foffset,block1block n,high








Foffset,block n+1, low








Foffset,block n+1,high








Figure 6.2.1.1-1 Non-contiguous intraband CA terms and definitions














Transmission Bandwidth Configuration of the highest carrier in a sub-block [RB]





Transmission Bandwidth Configuration of the lowest carrier in a sub-block  [RB]
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Transmission Bandwidth Configuration of the lowest carrier in a sub-block  [RB]
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�I guess that we don’t need to define “sub-block gap bandwidth” in the definition section.


�It looks tricky to add delta_F_block,n in this figure without adding Sub-block n-1. What if we replace Sub-block 1 by Sub-block n-1 like this?





