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1 Introduction

This contribution is submitted to inform RAN4 about work plan regarding LTE Advanced Intra-band Contiguous Carrier Aggregation in Band 1, which was approved in RAN#56. Because requirements for intra-band contiguous carrier aggregation of Band 1 (CA_1C) exist in RAN4 documents, most of them could be re-used in this WI. However, it should be noted that some requirements might need further discussion for CA channel bandwidth class B (CA_1B). 
2 Background
Background why this WI was proposed is described for readers’ information. Contents are exactly same as what described in [1]. 

Figure 1 shows frequency assignments around 2 GHz in Japan. Note that frequency assignment for PHS is described after the system’s upper edge is shifted downward (situation after June 2012). Please refer to CRs regarding the PHS topic [2] – [4] if needed.
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Figure 1. Frequency assignments around 2GHz in Japan
When NS_05 is signaled by the network, Band 1 UE shall protect the frequency range of 1893.5 – 1915.7 MHz below – 41 dBm/300kHz. If needed, up to 1dB of A-MPR is allowed to be used for protecting the system. (For more detailed specifications, please refer to section 6.6.3.3.1 of [5].) However, when we take a look at the situation for Operator 1 in figure 1, the offset between the upper edge of the PHS system and the lower edge of operator 1’s spectrum allocation is only 4.3 MHz. It is quite clear that 15/20 MHz CBW system cannot satisfy UE co-existence requirement for PHS system (below -41 dBm/300kHz). According to current specification in [5], the operator is only allowed to deploy 10 MHz CBW in the upper side of its spectra (UL/DL = 1930 – 1940/2120 – 2130 MHz). This means that not only the UL but also the DL of the lower 10 MHz spectrum allocation cannot be used although there is no restriction imposed on the DL side. To achieve protection of the PHS system and efficient usage of spectrum simultaneously, intra-band contiguous carrier aggregation is definitely needed as shown in figure 2.
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Figure 2. Intra-band contiguous CA operation needed for operator 1 
DL spectra could be utilized more widely and efficiently with this solution while some operational restrictions remain in the lower UL side. The upper 10 MHz CBW could absolutely satisfy the co-existence requirement imposed on Band 1 because there is a 14.7 (> 4 + CBW) MHz offset from the upper edge of PHS system. This mode of operation may be specified as CA_1B.
In this WI, we would also like to study if the Lower 10 MHz CBW could be totally utilized. Traffic volume has increased drastically as many users have chosen data intensive UEs  (often referred to as “smart phones”) and have many applications installed on them, and many operators are experiencing significant data traffic volumes. If an operator 1 could use only a few MHz of the top edge of the lower 10 MHz UL CBW, it may be expected to contribute to amelioration of capacity problems.
3 Work Plan and required work
According to WID, completion of this WI was targeted in RAN#60 (June, 2013). However, it becomes clear that same/similar requirements as CA_1C can be re-used. Therefore, a little challenging plan is displayed in Figure 3-1. 
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Figure 3-1: Work Plan for CA_1B
Our target meeting for completion is RAN#59 in February, 2013. However, this plan is based on the thought that performance requirements for this WI are none or quite few. We have been now investigating whether performance requirements would be newly needed and, if needed, RAN4#66-bis and #67 could be used for discussion and specification work.
Affected specifications in this WI are summarized in Table 3-1. 
Table 3-1: Affected specifications in CA_1B
	Affected specifications

	Spec No.
	Subject
	Comments

	36.101
	E-UTRA; UE Radio transmission and reception
	Most of required tasks are related in this specification. Please find detailed information in section 3.1 in this contribution.

	36.104
	E-UTRA; BS Radio transmission and reception
	No change is required because all requirements are completely same as CA_1C. Please find detailed information in section 3.2 in this contribution.

	36.307
	E-UTRA; Requirements on User Equipments (UEs) supporting a release-independent frequency band
	Addition would be needed in order to treat the WI as release independent manner.

	36.133
	E-UTRA; Requirements for support of RRM
	Rapporteur has been investigating required work. 

	36.141
	E-UTRA; BS conformance testing
	No change is required according to work for 36.104.



We have tried to break down detailed work for each specification in the following sections.
3.1 Required changes/additions for TS36.101
What shall be specified are summarized in Table 3.1-1. Comments and off-line discussions are welcome because it would be fruitful to find our mistakes and misunderstandings.
Table 3.1-1: Affected specifications in CA_1B
	Section
	Title
	Work
	Agreement
	Approval

	5.5A
	Operating bands for CA
	Legacy requirement (CA_1C) can be re-used. Therefore, no change/addition is needed.
	by RAN4#65
	RAN4#66

	5.6A
	Channel bandwidths for CA
	Nominal Guard Band BWGB in Table 5.6A-1shall be studied (in this timeframe, FFS remains).
	by RAN4#65
	RAN4#66

	5.6A.1
	Channel bandwidths per operating band for CA
	CA configuration (CA_1B) shall be added in Table 5.6A1-1 or new table shall be created for CA BW class B.
	by RAN4#65
	RAN4#66

	6.2.2A
	UE maximum output power for CA
	Requirement for CA_1B shall be added in Table 6.2.2A-1.
	by RAN4#65
	RAN4#66

	6.2.3A
	UE Maximum Output power for modulation / channel bandwidth for CA
	Requirements for CA BW class B shall be discussed and added. For this WI, following CBW combos are considered:

   - 25RB+50RB, 50RB+50RB, 25RB+75RB
	by RAN4#65
	RAN4#66

	6.2.4A
	UE maximum output power with additional requirements
	No plan to add these requirements in this WI because of keeping compatibility with Rel-8/9 based UEs.
	by RAN4#65
	RAN4#66

	6.2.5A
	Configured transmitted power for CA
	It seems that no relaxation is required for intra-band CA.
	by RAN4#65
	RAN4#66

	6.3.2A.1
	Minimum output power - Minimum requirement for CA
	Requirement for 5 MHz CBW shall be added in Table 6.3.2A.1-1.
	by RAN4#65
	RAN4#66

	6.3.3A.1
	UE Transmit OFF power for CA – Minimum requirement for CA
	Requirement for 5 MHz CBW shall be added in Table 6.3.3A.1-1.
	by RAN4#65
	RAN4#66

	6.3.5A.1.1
	Power control for CA 

- Minimum Requirements 
	The word “CA CBW class B” shall be added.
	by RAN4#65
	RAN4#66

	6.5.2A.3.1
	In-band emissions

- Minimum Requirements for CA
	Only class C specifications exist.

Need to discuss whether class B requirements shall be added or same as class Cs’.
	by RAN4#65
	RAN4#66

	6.6.2.1A
	Spectrum emission mask for CA
	Only class C specifications exist.

Need to discuss whether class B requirements shall be added or same as class Cs’.
	by RAN4#65
	RAN4#66

	6.6.2.2A
	Additional Spectrum Emission Mask for CA
	No plan to add these requirements in this WI because of keeping compatibility with Rel-8/9 based UEs.
	by RAN4#65
	RAN4#66

	6.6.2.3.2A
	Minimum requirement UTRA for CA
	Only class C specifications exist.

Need to discuss whether class B requirements shall be added or same as class Cs’.
	by RAN4#65
	RAN4#66

	6.6.2.3.3A
	Minimum requirements for CA E-UTRA
	Only class C specifications exist.

Need to discuss whether class B requirements shall be added or same as class Cs’.
	by RAN4#65
	RAN4#66

	6.6.3.1A
	Spurious emissions 

- Minimum requirements for CA
	Requirements for class B are remained as FFS.
	by RAN4#65
	RAN4#66

	6.6.3.2A
	Spurious emission band UE co-existence for CA
	Need to add requirements for CA_1B, which would be almost same as for CA_1C.
	by RAN4#65
	RAN4#66

	6.6.3.3A
	Additional spurious emissions for CA
	No plan to add these requirements in this WI because of keeping compatibility with Rel-8/9 based UEs.
	by RAN4#65
	RAN4#66

	6.7.1A
	Transmit intermodulation

- Minimum requirement for CA
	Only class C specifications exist.

Need to discuss whether class B requirements shall be added or same as class Cs’.
	by RAN4#65
	RAN4#66

	7.3.1A
	Minimum requirements (QPSK) for CA
	Only class C specifications exist.

Need to discuss whether class B requirements shall be added or same as class Cs’.
	by RAN4#65
	RAN4#66

	7.4.1A
	Maximum input level

- Minimum requirements for CA
	Only class C specifications exist.

Need to discuss whether class B requirements shall be added or same as class Cs’.
	by RAN4#65
	RAN4#66

	7.5.1A
	Adjacent Channel Selectivity (ACS)

- Minimum requirements for CA
	Only class C specifications exist.

Need to discuss whether class B requirements shall be added or same as class Cs’.
	by RAN4#65
	RAN4#66

	7.6.1.1A
	In-band blocking

- Minimum requirements for CA
	Only class C specifications exist.

Need to discuss whether class B requirements shall be added or same as class Cs’.
	by RAN4#65
	RAN4#66

	7.6.2.1A
	Out-of-band blocking

- Minimum requirements for CA
	Only class C specifications exist.

Need to discuss whether class B requirements shall be added or same as class Cs’.
	by RAN4#65
	RAN4#66

	7.6.3.1A
	Narrow band blocking

- Minimum requirements for CA
	Only class C specifications exist.

Need to discuss whether class B requirements shall be added or same as class Cs’.
	by RAN4#65
	RAN4#66

	7.7.1A
	Spurious response

Minimum requirements for CA
	Only class C specifications exist.

Need to discuss whether class B requirements shall be added or same as class Cs’.
	by RAN4#65
	RAN4#66

	7.8.1A
	Wide band intermodulation

- Minimum requirements for CA
	Only class C specifications exist.

Need to discuss whether class B requirements shall be added or same as class Cs’.
	by RAN4#65
	RAN4#66

	7.10.1A
	Receiver image 

- Minimum requirements for CA
	Only class C specifications exist.

Need to discuss whether class B requirements shall be added or same as class Cs’.
	by RAN4#65
	RAN4#66

	8.2.1.1
	Single-antenna port performance
	Need to discuss whether new requirements for class B shall be needed or not.
	by RAN4#65
	RAN4#66

	8.2.1.3.1
	Minimum Requirement 2 Tx Antenna Port
	Need to discuss whether new requirements for class B shall be needed or not.
	by RAN4#65
	RAN4#66

	8.2.1.7
	Carrier aggregation with power imbalance
	Need to discuss whether new requirements for class B shall be needed or not.
	by RAN4#65
	RAN4#66

	8.7.1
	Sustained downlink data rate provided by lower layers FDD
	Need to discuss whether new requirements for class B shall be needed or not.
	by RAN4#65
	RAN4#66
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3.2 Required changes/additions for TS36.104
Because there is not CA channel bandwidth class in BS specifications, requirements for CA_1C perfectly cover those for CA_1B. Therefore, no change/addition is required in this WI.

3.3 Required changes/additions for TS36.133
We have been investigating required work for CA_1B.
3.4 Required changes/additions for TS36.141
As described in section 3.2, no additional change is required for BS specification regarding CA_1B WI.
3.5 Required changes/additions for TS36.307
Only minor changes are required to develop UEs supporting CA_1B feature based on Rel-10 specification. 

4 Summary
In this contribution, we provide our work plan for CA_1B and results which are obtained from investigations with some corporative parties. We found that requirements for CA BW class B are missing in TS36.101 while for class C exists. It would be one of keys whether existing requirements could be re-used for this WI. Comments, discussions and contributions are appreciated.
5 References
1. RP-120826, “LTE Advanced Intra-band Contiguous Carrier Aggregation in Band 1”, KDDI, et al
2. R4-123350, “Correction of PHS protection requirements for TS 36.101”, NTT DOCOMO, KDDI, SOFTBANK
3. R4-123351, “Correction of PHS protection requirements for TS 36.101”, NTT DOCOMO, KDDI, SOFTBANK
4. R4-123352, “Correction of PHS protection requirements for TS 36.101”, NTT DOCOMO, KDDI, SOFTBANK
5. R4-124718, “UE RF requirement of Intra-band Contiguous CA in Band 1”, KDDI

6. R4-124719, “BS RF requirement of Intra-band Contiguous CA in Band 1”, KDDI

7. TS36.101, “User Equipment (UE) radio transmission and reception”
