3GPP TSG-RAN WG4 Meeting #75
R4-152702
Fukuoka, Japan, 25 – 29 May, 2015
Source:
KDDI

Title:
Concerns on UE fragmentation
Agenda item:
5.1
Document for:
Approval
1 Introduction

Discussion regarding PCell mandatory support in RAN4#74bis was quite fruitful one.  Across the discussion, we noticed possibility that UE fragmentation might be caused by this topic, which is not preferred both by vendors and operators.  In this contribution, we propose CA_1A-28A and all of Class A2 combinations to support PCell operation in each band.  In addition, we also propose to mandatorily support PCell operation in CA_1A-42A and CA_1A-42C.
2 Discussion
2.1 Discussion on standardizing CA_1A-28A in 2014 @ RAN4#70 – RAN4#73
We had discussed MSD issues due to 3rd harmonic of Band 28 UL quite intensively in CA_1A-28A WI.  The conclusion was to mandate HTF (Harmonic Trap Filter).  The reason why we agreed to mandate HTF is following;

· If HTF is not mandated, UE fragmentation issues may occur in the future.  Namely, UE with/without HTF may be mixed in the market around the world.  

· Note that KDDI was one of companies which had been proposing flexible 3GPP specifications and not to mandate HTF in CA_1A-28A.
Observation 1: During CA_1A-28A discussion, HTF implementation was mandatorily assumed to avoid UE fragmentation issue.
2.2 Discussion on PCell Mandatory Support @ RAN4#74-bis

We noticed that several companies did not assume PCell mandatory support in Class A2 combinations (including CA_1A-28A).  This means that implementation of HTF in CA_1A-28A is not mandatorily assumed because when PCell in Band 28 is not supported; there is no meaning to implement HTF in such a terminal.
Observation 2: During PCell mandatory discussion, HTF implementation in CA_1A-28A is not mandatorily assumed.
2.3 Expected results

If our observations in section 2.1 and 2.2 are correct understanding, UE fragmentation issue may occur in the future. It should be noticed that opposite opinions are insisted by same companies. We propose to clarify this uncertain situation.
Proposal 1: Certain companies should clarify how to avoid UE fragmentation issue when CA_1A-28A terminals do not mandatorily support PCell operation in both bands.
Proposal 2: If there is no solution to avoid UE fragmentation issue, PCell operation in both bands should be agreed for terminals which support CA_1A-28A.  In addition, this is not specific issue for CA_1A-28A but all of class A2 combinations so combinations listed in Table 7.3.1A-0a of TS36.101 should also mandatorily support PCell operation in every band.
3 Conclusion

In this contribution, we look back CA_1A-28A discussion in 2014 and PCell mandatory support discussion in RAN4#74-bis.  As observed in section 2.2, if we handle CA_1A-28A terminals not to mandatorily support PCell operation in both bands, UE fragmentation issue may occur in the future.  This is not specific issue for CA_1A-28A but all of Class A2 combinations.  Our proposals in this contribution are;
Proposal 1: Certain companies should clarify how to avoid UE fragmentation issue when CA_1A-28A terminals do not mandatorily support PCell operation in both bands.

Proposal 2: If there is no solution to avoid UE fragmentation issue, PCell operation in both bands should be agreed for terminals which support CA_1A-28A.  In addition, this is not specific issue for CA_1A-28A but all of class A2 combinations so combinations listed in Table 7.3.1A-0a of TS36.101 should also mandatorily support PCell operation in every band.
In addition, for CA_1A-42A and CA_1A-42C, we also propose to mandatorily support PCell operation in all bands.  We can understand cost issue which we cannot discuss in RAN4.  However, some companies said in previous meeting that performance could be better if PCell is not mandatorily supported [1].  We would like to know how much improvement would be expected.
Proposal 3: We basically propose to mandatorily support PCell operation in all bands for CA_1A-42A and CA_1A-42C as well.  
4 Reference

1. R4-152505, “AH meeting minutes of PCell mandatory support”, NTT DOCOMO
5 Annex: Requirements in Section 7.3.1A of TS36.101
From signaling perspective, CA operation in B1+B28 is not same as that in B28+B1.  Generally speaking, B1+B28 CA tends to be understood that Band 1 is configured as PCell and Band 28 is SCell.  As well as above, B28+B1 CA tends to be understood that Band 28 is configured as PCell and Band 1 is SCell.
On the other hand, from RAN4 specification perspective, only CA_1A-28A exists.  RAN4 specification does NOT have notation “CA_28A-1A”.  With this assumption, when we read TS36.101, terminals which support CA_1A-28A should implement HTF in order to meet below requirements.  In order to avoid UE fragmentation issue, RAN4 might need to consider introducing new notations, for example, CA_1A-28A and CA_28A-1A.
[Start of Referring TS36.101]-----------------------------------------------------------------------------------------------------------

For the UE that supports any of the E-UTRA CA configurations given in Table 7.3.1A-0a, exceptions to the aforementioned requirements are allowed when the uplink is active in a lower-frequency band and is within a specified frequency range such that transmitter harmonics fall within the downlink transmission bandwidth assigned in a higher band as noted in Table 7.3.1A-0a. For these exceptions, the UE shall meet the requirements specified in Table 7.3.1A-0a and Table 7.3.1A-0b.
Table 7.3.1A-0a: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions)

	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_1A-28A5,6
	1
	
	
	-89.8
	-89.4
	-89
	-88.7
	FDD

	
	28
	
	
	-98.3
	-95.3
	-93.5
	-90.8
	

	NOTE 5:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 3rd transmitter harmonic is within the downlink transmission bandwidth of a high band.  

NOTE 6:
The requirements should be verified for UL EARFCN of a low band (superscript LB) such that [image: image1.wmf]ë
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[End of Referring TS36.101]------------------------------------------------------------------------------------------------------------
