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1 Introduction

In the last RAN4#64 meeting, a potential method to use LTE Band 1 more efficiently than that specified in the current specification of TS 36.101 was proposed [1]. In this contribution, in order to faciliate the discussion on this proposal, we investigate any potential issues which should be solved and provide some measurement data. As a result, this contribution points out that characteristics of legacy LTE Band 1 terminals need be carefully handled and considered when adopting the proposal.
2 Discussions

2.1 Potential issues
To facilitate the discussion, it would be better to identify potential issues to be solved when introducing the proposed method in [1]. We consider that it is essential to investitigate how to handle legacy and developing LTE Band 1 terminals in terms of appropriate RB configuration and their applicable releaseas summarized below.
· Legacy terminals

· RB cofiguraiton: 

· If sufficient margin is incorporated into the proposed configuration, PHS system may be able to be protected even from legacy LTE Band 1 terminals in most cases. 

· It seems that the proposal is based on the assumption that any LTE Band 1 terminals can behave in a way as described in [1]. However, this may not be the case, since such behaivior has not been specified in the existing TS36.101.

· The above aspect will be carefully discussed in Section 2.1 below.

· Release:

· Since the LTE Band 1 legacy terminals are already commercially available, the applicable release can not affect their behavior anymore.
· Developing terminals


· RB cofiguraiton: 

· If sufficient margin is incorporated into the proposed configuration, the impact by introducing the proposed method may be relaxed on re-evaluation process of the developing terminals.

· Note that even if the proposal in [1] assumes that developing terminals can meet the new requirements, terminal vendors, however, should re-evaluate the performance. Furthermore, if it is not sufficient to meet the requirements, they need to solve it which has not been taken into account for development of LTE Band 1 terminals at this moment.

· Release:

· Applying later release would be much safer way to avoid any impact on any development process in practice.
In short, the applicable release and RB configuration should be carefully evaluated. That is, for terminals under development, if the condition of RB configuration becomes more relaxed, the applicable release might be able to become earlier. In the case of legacy terminals, the applicable release is not related with the solution of the fundamental issue.
2.2 Potential issues for legacy terminals
As pointed out in Section 2.1, the proposal is based on the assumption that any terminals supporting LTE Band 1 can behave in a way as described in [1]. However, this may not be the case, since such behaivior has not been specified in the existing TS36.101.
First, in order to discuss based on the same understanding, Figure 2.2-1 illustates what the current 3GPP specification guarantees.
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Figure 2.2-1: Available Band 1 CBWs positions in Japan specified in TS36.101
The current legacy 3GPP compliant LTE Band 1 terminals guarantee PHS protection under the condition that the guard band specified in TS36.101 is established. In other words, the behavior for the case where the below the lower edges of each channel bandwidth is not specified. They may behave as they are in the region specified in TS36.101 or behave in different ways. If they do not behave as they have the guard band, then, the proposal in [1] might not be appricable to the terminals and might violate the PHS protection requirement. To confirm this aspect, we measured some terminals and recognized that there is a terminal which behaves in a different way from what the proponents expect.
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Figure 2.2-2: Measurement data for 15MHz CBW

In the measuremt, the following conditions are set.

- Fc of yellow waveform and of light-blue waveform is located at 1932.5 and 1942.2 MHz, respectively.
- The case 1 shown in the below Figure 2.3-1 in Section 2.3 is applied to both measurement as RB configuration. 

Note that the order of IMD of Maker 1 of yellow waveform is the same as that of Marker 2 of light-blue waveform. As can been seen in the data above, the terminal changes its behavior below or above the center frequency of 1942.2 MHz. Note that we also confirm that the terminal’s behavior changes at Fc of 1942.1 MHz. Thus, when we introduce this terminal into the network as proposed in [1], it is not suffieent for the terimanls to protect PHS system. Thus, this issue should be carefully taken into account and be solved before we agree on the proposed method or most likely modified method with additional measures. The issue would be almost the same as that of unknown NS issue where behavior of legacy terminals is unclear under newly specified NS (like former discussion for Band 13). Thus, we propose the following.
· Proposal 1: 

· Some solution to solve the issue that legacy terminal does not always behave as expected in [1] should be clarified before we introduce the proposal or modified proposal with additional measures. 

Although we do not have any clear views on specific or useful solutions at this moment, the followings might be alternatives. Note that we do not limit the solutions. Any useful potential alternaves should be well discussed.
1. Limiting the positon of RACH at center of the channel

· Identify legacy terminals from the capability

· Then, reject the connection of the legacy terminals

· A drawback would be the limiteation of peak data rate due to the exsistence of the RACH at Fc.

2. Applying Pemax

· A drawback would be all terminals which can be active in a network will follow it.

2.3 RB configuration
As pointed out in Section 2.2, when applying the proposed method in [1], its RF performance to protect PHS requirement is not always guaranteed by the current 3GPP specification. Thus, to verify the proposed method, we did some measurement using some commercially available terminals.

Table 2.3-1: measurent results for 15 MHz CBW (NTC)
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Figure 2.3-1: tested RB configuration for 15 MHz CBW

The DUTs are commercially available terminals. The cases for RB configurations are also shown in Figure 2.3-1 where Fc is set at 1932.5 MHz as proposed in [1]. From the results, in some cases, some of the DUTs do not satisfy the PHS protection requirement. The cells colored in red have values of which are less than 5 dB. Note that appropriate margin under NTC might be different from vendors to vendors. Here we just adopt 5 as a reference case. From the data, it seems that careful consideration is required to determine the appropriate RB configuration. Another issue to be discussed would be it would take time to evaluate every single RB configuration. As can be seen from the Table 2.3-1, each configuration of each DUT has different margins. Thus, making a siginicant change to the original proposal might be necessary if the proponents would like to seek a consensus on RB configuration as soon as possible.

· Proposal 2: 
· The solution should based on much simpler and relaxed conditions than the originaly proposed one, if the proponents would like to seek aconsensus on RB configuration as soon as possible.
3 Conclusion

In this contribution, we investigate any potential issues which should be solved and provide some measurement data. Based on the discussion, we propose the following.
· Proposal 1: 

· Some solution to solve the issue that legacy terminal does not always behave what the proponets expect should be clarified before we introduce the proposal or modified proposal with the solution. 

· Proposal 2: 
· The proposal should be much simpler and relaxed than the original one, if the proponents would like to seek aconsensus on RB configuration as soon as possible.
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