Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 Meeting #69 UE RF AH
R4-69AH-0011
Austin, TX, US, 14-16 Jan, 2014
Agenda item:
3, 4
Source: 
NTT DOCOMO, INC.
Title: 
Handling REFSENS for 2UL CA
Document for:
Approval
1. Introduction
In this contribution, we discuss how to handle REFSENS for 2UL CA. First, we share the reason why specifying MSD is imperative to operators regardless of any kinds of CA. Secondly, we discuss another requirement to make maximum use of CA in real network.
2. Discussion

2.1 Why is MSD imperative to be defined for CA?
As mentioned in [1], MSD is the specification that identifies the largest amount of degradation of REFSENS due to some reasons such that inter-modulation, harmonics and so on. From MSD, the wanted signal level where CA is not affected by the MSD can be identified and it would be useful to operators. Originally, the MSD was introduced into 36.101 as LTE specification. Later it was deleted from LTE specification. Note that even for LTE, MSD is still important from operator point of view. It seems however, there is a different aspect of MSD between CA modes and LTE.

In LTE, uplink configuration for reference sensitivity is specified in Table 7.3.1-2. In principle, as far as a UE does not transmit resource blocks more than the number defined in the table, the REFSENS can be guaranteed even if the UE transmits at its maximum output power. As one of the examples, if take a look at Band 3 with 20 MHz channel bandwidth, the REFSENS can be kept as far as the number of RBs to be transmitted is less than or equal to 50 RBs. In actual network, cases when UEs transmit more than 50 RBs may be less frequently. Thus, not defining the MSD may not be critical. Note that from operator point of view, it is still desirable for MSD to be defined even for LTE.

On the other hand, for CA, there are various cases which cause REFSENS degradation according to kinds of CAs such that inter band CA for 1UL/2DL due to harmonics. inter band CA for 2UL due to inter-modulation from RF switch etc and intra band non-contiguous CA for 2UL due to intermodulation coming from mainly from PA and so on.

The MSD can occur even the UE’s output power is not at maximum. In addition, even in the same CA bands, in some operators’ network the MSD does not happen, on the other hand in the other operators’ network it happens according to relative position of spectrum each operator has as shown in Figure 2.1-1. Without identifying this, the operators network may allocate resource blocks for DL even they are not correctly demodulated at the UEs. In this case, the operator are going to lose their valuable radio resources. Thus, in principle, specifying MSD is quite imperative to operators who use CA.

Observation 1: MSD is useful for operators to make maximum use of radio resource from DL signal quality point of view.

[image: image1.jpg]Case 1: operator A’s frequency arrangement: Harmonics of low band fall into Rx spectrum of its high band.
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Case 2: operator B’s frequency arrangement: Harmonics of low band does not fall into Rx spectrum of its high band.
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Figure 2.1-1: The impact of operators’ frequency arrangement on REFSENS
2.2 Is MSD perfect?
As illustrated in Figure 2.2-1, even in the area where the wanted signal level is not sufficiently high and UEs Rx performance would be degraded, UEs may be able to make maximum use of radio resource in part of the area under a certain condition such that UE’s output power level which does not cause any degradation for REFSENS. Whether the area exists or not would depend on CA bands to bands. For instance, inter band CA for 1UL/2DL, the power level which does not cause REFSENS degradation would depend on the order of harmonics underlying the degradation. In this sense, the impact due to the 2nd order harmonics on REFSENS would even larger than that of the third order harmonics. 
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Figure 2.2-1: Comparison of available area for LTE and CA in some conditions

Thus, it would be beneficial to study it and specify it as illustrated in Figure 2.2-2 if it seems to be beneficial to increase system performance for CA network. Note that naturally, if the power level does not cause any REFSENS degradation or some degradation is quite low, then, the requirement may not be useful. As discussed in [1], it depends on operators’ operation policy and so on. 

[image: image3.jpg]There is a certain output power level which does not cause any REFSENS degradation.
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Figure 2.2-2: Comparison of available area for LTE and CA in some conditions

Thus, in this case, we need to discuss whether or not the requirement is reflected on a case by case basis. It should be noted that though inter band CA for 1UL/2DL is taken as an example, the principle is applicable to inter band CA for 2UL and intra band CA for 2UL as well.

Observation 2: Identifying a certain power level which does not cause any degradation and/or some degradation is beneficial to make the best use of radio resource for CA network.
2.3 How the specification can be introduced?
The output power level not cause any REFSENS degradation can be defined as shown in Table 2.3-1. If output power level causing some REFSENS degradation but not maximum degradation is defined for some specific CA bands, then additional table would be necessary to clarify the allowed amount of the degradation. It should be note that this power is not A-MPR. It’s operators’ choice to make UEs to be still in CA mode even when the output power is beyond this requirement.

Table 2.3-1: Transmit power for the low band
	E-UTRA Band / Channel bandwidth of the high band / Transmit power/ Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex mode

	CA_XA-YA
	X
	TBD
	TBD
	TBD
	TBD
	
	
	FDD

	NOTE 1:
refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.
NOTE 2:
the UL configuration applies regardless of the channel bandwidth of the low band unless the UL resource blocks exceed that specified in Table 7.3.1-2 for the uplink bandwidth in which case the allocation according to Table 7.3.1-2 applies.


2.4 Proposals
From observation 1 and 2, we propose the following two proposals.
· Proposal 1: In principle, MSD value for CA shall be specified in 36.101.
· Proposal 2: A certain power level of UEs which does not cause any REFSENS degradation and/or some reasonable degradation should be studied and specified if it is identified to be useful to operators for the CA band. 
3. Conclusions 

From observation 1 and 2, we propose the following two proposals.
· Proposal 1: In principle, MSD value for any CA shall be specified in 36.101.

· Proposal 2: A certain power level of UEs which does not cause any REFSENS degradation and/or some reasonable degradation should be studied and specified if it is identified to be useful to operators for the CA band. 
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