3GPP TSG-RAN WG4 #73
R4-146914
San Francisco, U.S, 17–21 Nov 2014
Agenda item:
6.1.2
Source: 
Qualcomm Incorporated
Title: 
Applicability of intraband non-contiguous CA timing offset test
Document for:
Approval
1. Introduction
In RAN4 #73, companies provided impairment results for intraband non-contiguous CA timing offset test [1] and CINR requirement was determined. CR [2] was also provided but was not agreed due to disagreement on applicability of the test. Considering that timing offset test for intraband non-contiguous CA was proposed to support non-collocated deployment, there could be two alternative approach for test applicability. 

· Option 1: apply the test to all intraband non-contiguous CA configurations.
· Option 2: apply the test to subset of intraband non-contiguous CA configurations targeted for non-collocated deployment. 

In this contribution, we provide analyses on implication of each option on UE implementation and specification structure. 

2. Discussion
2.1. Implication on UE implementation

Non-collocated deployment of intraband non-contiguous CA imposes significant challenge relative to collocated deployment. 
· UE has to deal with timing offset up to 30us caused by propagation delay difference between Pcell and Scell. 

· UE has to cope with large power imbalance since received power of Pcell and Scell could be significantly different depending on UE location. 
Conventionally, RAN4 assumed collocated deployment for intraband contiguous/non-contiguous CA due to single LNA/PA reference RF architecture. Non-collocated deployment was supported only in inter-band CA, which was considered feasible since separate LNAs and RF chains are used for each component carrier. In order to support non-collocated deployment for intraband non-contiguous CA, UE receiver has to impalement
· Separate AGC gain for Pcell and Scell while using single LNA in the receiver front end. 

· AGC control at separate timing for Pcell and Scell
· isolation of AGC glitch between Pcell and Scell
Compared to collocated intraband non-contiguous CA that allows common AGC operation between Pcell and Scell, it requires more complicated AGC implementation and may cause higher power consumption and Rx impairment. 
Observation 1. Supporting non-collocated deployment of intraband non-contiguous CA may impose more complicated UE implementation with higher power consumption and Rx impairment.  

Table 1. Intra-band non-contiguous CA operating bands (with two sub-blocks)
	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_2-2
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	CA_3-3
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	CA_4-4
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	CA_7-7
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	CA_23-23
	23
	2000 MHz
	–
	2020 MHz
	2180 MHz
	–
	2200 MHz
	FDD

	CA_25-25
	25
	1850 MHz
	–
	1915 MHz
	1930 MHz
	–
	1995 MHz
	FDD

	CA_41-41
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	CA_42-42
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD


2.2. Operator interest in non-collocated deployment

As shown in table 1, there are 8 CA configurations for intraband non-contiguous CA. Currently, CA_3-3 is the only CA configuration with operator interest for non-collocated deployment.  If requirements for non-collocated deployments are applied to all CA configurations, UE supporting other intraband non-contiguous CA configurations that will never be used in non-collocated deployment has to implement more complicated and expensive AGC than is actually necessary for its operation in network. In our view, this is unnecessary burden on UE implementation and will lead to higher power consumption and performance compromise. 
Observation 2. CA_3-3 is the only intraband non-contiguous CA configuration with operator interest for non-collocated deployment. 

2.3. Specification structure
RAN4 can implement band specific CA performance requirement by following way. 
· In table 5.5A-3: Intra-band non-contiguous CA operating bands, add a note that “Non-collocated deployment is supported in CA_3-3”
· In section 8.1.2.3, we can specify applicability of this test as “For tests defined in Table 8.2.1.8.1-2 the tests are applied to any one of the supported FDD intra-band non-contiguous CA configurations with non-collocated deployment.”
3. Conclusions

In this contribution, we provided analyses on the applicability timing offset test for intraband non-contiguous CA. Our observations are

Observation 1. Supporting non-collocated deployment of intraband non-contiguous CA may impose more complicated UE implementation with higher power consumption and Rx impairment.  

Observation 2. CA_3-3 is the only intraband non-contiguous CA configuration with operator interest for non-collocated deployment. 

Based on our observations, we would like to propose following. 

Proposal 1. Apply timing offset test to subset of intraband non-contiguous CA configurations targeted for non-collocated deployment.
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