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1.  Introduction

In RAN#52, the study item for the UMTS/LTE in 900MHz band was approved [1]. This document is to capture the discussion and results presented [2-9] during RAN4 #62b and #63 for feasibility of Band 8 UE performance for Japan.
2.  Proposal
It is proposed that the attached TP be included in the TR [10]. 

Reference
[1]
RP-110901
“New Study item proposal for 900MHz UMTS/LTE operation”, NTT DOCOMO, eAccess, KDDI, SOFTBANK MOBILE, KT, LG Uplus, SKT, NEC, Panasonic, Sharp, Mitsubishi Electronic, Fujitsu
[2]
R4-121387
“Way Forward Proposal for Japanese 900MHz”, SOFTBANK MOBILE

[3]
R4-122134
“Updated WF for Japanese 900MHz”, SOFTBANK MOBILE
[4]
R4-122508
“Coexistence Study for LTE 900MHz”, LG Electronics

[5]
R4-122825
“UL emissions study for Band 8 in Japan”, Nokia

[6]
R4-122915
“Japanese LTE900 study”, Renesas Mobile Europe

[7]
R4-123012
“Band 8 UE in Japan", Ericsson, ST-Ericsson

[8]
R4-123231
“Spurious Emission Simulation Results”, Intel

[9]
R4-123284
“900 MHz UE coexistence in Japan”, Qualcomm

 [10]
R4-123367
TR 37.804 v0.4.0 (UMTS/LTE in 900 MHz band SI), NTT DOCOMO

Annex: Text proposal for the UMTS/LTE in 900 MHz band Study Item Technical Report (TR37.804, v0.4.0) 

 [Unchanged Portions Skipped]

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: “Vocabulary for 3GPP Specifications”.
[2]
R4-112429, “Information on band usage plan in 900 MHz band in Japan” , RAN4#59 

[3]
RP-110901, “New Study item proposal for 900MHz UMTS/LTE operation”, RAN#52

[4]
“Report of technical conditions for mobile communications in 900 MHz band” (In Japanese, May, 2011) http://www.soumu.go.jp/main_content/000115335.pdf
[5]
RP-110447, “Study Item proposal for 800~900MHz interference issue”, RAN#51

[6]
R4-113677: “Japanese 900 MHz: A-MPR study and whether to create new band or re-use band 8”, Nokia

[7]
R4-113792: “Band 5 and Band 8 coexistence”, Qualcomm

[8]
R4-113678: “A-MPR study for 905-915 MHz uplink in Korea”, Nokia

[9]
R4-113328: “LTE A-MPR Consideration for Band 8 in Japan”, SOFTBANK MOBILE
[10]
R4-113525
“Coexistence in 900 MHz bands for UMTS”, Qualcomm Incorporated

[11]
R4-113506
“Band XIX DL protection from UMTS Band VIII UEs in Japan”, NTT DOCOMO, NEC, Fujitsu, Panasonic
[12]
R4-121387
“Way Forward Proposal for Japanese 900MHz”, SOFTBANK MOBILE

[13]
R4-122134
“Updated WF for Japanese 900MHz”, SOFTBANK MOBILE

[14]
R4-122508
“Coexistence Study for LTE 900MHz”, LG Electronics

[15]
R4-122825
“UL emissions study for Band 8 in Japan”, Nokia

[16]
R4-122915
“Japanese LTE900 study”, Renesas Mobile Europe

[17]
R4-123012
“Band 8 UE in Japan", Ericsson, ST-Ericsson

[18]
R4-123231
“Spurious Emission Simulation Results”, Intel

[19]
R4-123284
“900 MHz UE coexistence in Japan”, Qualcomm
[Unchanged Portions Skipped]

9.2
Definition of a new band for Japanese and/or Korean 900 MHz bands

9.2.1
900MHz band with Band 8 duplex filter
There are a couple of RF frontend configurations possible for defining a new band for Japanese/Korean 900MHz. One approach is to reuse Band 8 RF components to minimize diversity with the introduction of the new band. This scheme will be advantageous from economical standpoint, i.e. merit of scale of UE or RF parts. Apparently this scheme will inherit the same RF issues discussed in 9.1 but is considered easier to introduce new capabilities than reusing Band 8. The discussion in 9.1 can be applied directly in terms of A-MPR.
9.2.2
900MHz band with dedicated duplex filter
An alternative approach is to provide RF frontend tuned for Japan/Korea spectrum arrangement. While this approach promises the best possible RF performance, concerns are beyond technical aspects, such as UE/parts supply. So far no technical evaluation has been done for this scheme but further study and conclusion are expected.
9.3
Finalized spectrum allocation and relevant studies for Japan 
9.3.1
Finalized spectrum allocation  
In February 2012, SOFTBANK MOBILE was awarded for full 15MHz. Spectrum usage plan was proposed in [13], which assumed the reuse of Band 8 UE. For E-UTRA, spectrum is divided into 5MHz (900 – 905MHz) and 10 MHz (905 – 915MHz) for compatibility with the existing Band 8 specification and 15MHz is to be realized with intra-band carrier aggregation (out of the scope of the SI). The arrangement is shown in Figure 9.3.1.
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Figure 9.3.1: Spectrum Allocation Plan for Japanese 900MHz

9.3.2
UE evaluation results 
A number of evaluation results for UE performance were presented in [14 – 19] in response to the spectrum allocation proposal in the previous section. Note that, in the course of discussion, it was confirmed impossible to introduce a newly defined A-MPR to Band 8. Instead, evaluations are conducted for the necessity of  RB allocation limitation and PUCCH over-provisioning for both 5MHz and 10MHz cases. Proposed results are summarized in Table 9.3.2. Note that the following results are based on Rel-8 performance assumptions, i.e. -25dBc for I/Q impairment and LO leakage.

Table 9.3.2: UE evaluation results for Band 8 for Japan 
	
	RB Limitation for 5MHz
	Over-Provisioning for 5MHz
	RB Limitation for 10MHz
	Over-Provisioning for 10MHz

	LG[14]
	20RB
	Not Needed
	32RB
	Not Needed

	Nokia[15]
	Not Needed
	Not Needed
	40RB
	Not Needed

	Renesas[16]
	Not Needed
	Not Needed
	40RB
	4RB

	Er/ST-Er[17]
	20RB
	Not Needed
	36RB
	3RB

	Intel[18]
	20RB
	Not Needed
	32RB
	Not Needed

	Qualcomm[19]
	20RB
	Not Needed
	36RB
	3-4RB


While there is some diversity observed among results, it can be understood that the diversity reflects possible different implementations, esp. on the performance of power amplifiers. To utilize an existing LTE UE for Band 8 in Japan, it is necessary to accept all the limits shown in the table above: up to 20RBs and no PUCCH over-provisioning for 5MHz (900-905MHz), up to 32RBs and 3-4 PUCCH over-provisioning needed for 10MHz (905-915MHz).
9.4
Summary of findings and way forward for Japan
As discussed above, from technical standpoint, it can be concluded that Band 8 is possible to operate in Japan with some operational remedies, such as limiting RB allocations and PUCCH over-provisioning. The reflection of these results to relevant technical specifications, in addition to Japanese regulatory requirements, will be the main subject of the forthcoming WI. Further refinements might be needed on some details, for example, how to treat RBs outside PUCCH when over-provisioning is applied.

On the other hand, from operational standpoint, limiting RB with an aid of eNodeB scheduler does not show any explicit sign of regulatory enforcement like A-MPR. Therefore there should be some agreements/arrangements needed among the relevant parties for the compliance to the regulations. While this aspect is out of the scope of 3GPP in principle, there might be additional requirements coming from the negotiation process.
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