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3
Justification *

In the current specifications, Intra-band contiguous CA in Band 1 is specified for CA_1C (CA Bandwidth Class C) with CBW combinations of 15+15MHz and 20+20MHz.  However, many operators have less than 20MHz frequency band only, so CA_1B (CA Bandwidth Class B) is more practical. In addition to this, as described hereinafter, there is a specific condition with Band 1 in Japan, for which CA_1B in Band 1 is required. 

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). ]
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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 [4].) 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 [4], 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. 
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Objective *

This is a parent WI to specify the band specific core and performance requirements for contiguous carrier aggregation in Band 1: 

a. Core requirements in RAN4 specifications and signalling support in RAN2 specifications for the following CBW combinations (CA bandwidth class B):
· UL: 5 MHz, DL: 5 MHz + 10 MHz

· UL: 5 MHz, DL: 5 MHz + 15 MHz

· UL: 10 MHz, DL: 10 MHz + 10 MHz

Note : Simultaneous transmission for UL is not handled in this work item.

b. Performance requirements in RAN4 specifications

c. Conformance testing in RAN5 specifications (to be captured by a separate work item at a later stage)

The detailed core and performance related objectives are detailed in the respective WID sheets.
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