Page 4
Draft prETS 300 ???: Month YYYY


TSG-RAN Working Group 4 (Radio) meeting #68bis
R4-135121
Riga, Latvia, October 7th – 11th , 2013
Source: 
NTT DOCOMO
Title: 




Coexistence between Band 34 and a band of 1980-2010 for UL and 2170-2200 for DL
Agenda Item: 
10.1, 10.2
Document for:
Approval
1. Introduction
In the RAN4#68 meeting, some contributions that studying a potential new operating band supporting the frequency ranges 1980-2010 MHz for UL & 2170-2200 MHz for DL were provided in relation to the two Study Items (SIs) [1, 2]. During the meeting, the following two points were identified as contentious issues in the studies: 

1. How to handle co-existence issue between Band 34 and the potential new band ,

· In particular, UE to UE co-existence issue,

2. Whether the potential new band should cover 30 MHz x 2 or 90 MHz x 2 associated with its duplexer implemantion.

Unfortunately, any consensus was, however, reached in the meeting. In order to facilitate the discussion of these two SIs, mutual understanding of the above two issues is essential since it seemed that some of the discussion were not based on the currently available technical specifications. 

In this contribution, we focus on the issue 1 above based on the following considerations. 
· First, we show an entire picture of the potential co-existence issues for eNB and UE, respectively. 

· Next we focus on UE co-existence issues, specifically spurious emission from the new band into Band 34. 

· Finally, we provide a way forward on this UE co-existence issue. 
It should be noted that our analysis is based on the prerequisite that the new band shall be composed of 30 MHz x 2 as proposed in [3]. In addition, we consider that Band 34 shall be protected by the potential new band only when the band and Band 34 are available in the same geographical area as described in SID [1, 2].
2. Brief overview
In the last RAN4 meeting, there were significant discussions on the co-existence issues between a potential new band UE Tx and Band 34 UE Rx, specifically, caused by spurious emission. Potential issues we need to take into accout are, however, not a single one as shown in Figure 2-1. Thus, in the SIs, each co-exisitence issue should be studied to identify feasibility of this potential new band.
· Observation 1: There are some potential co-existence issues to be studied other than that caused by spurious emission from a potential new band UE Tx to Band 34 Rx.
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Figure 2-1: potential co-existence issues between a new band and Band 34
3. Target of the future study
It would be beneficial to discuss and identify target of the SIs more specificically, although the objective itself is captured in the SIDs. 
Our understanding is that target of the co-existence study described in the SIDs is established to obtain some guidance on how to achieve maximum use of the spectrum of 1980-2010 MHz for UL & 2170-2200 MHz for DL. In other words, how much guard band (GB) and A-MPR are necessary to achieve co-exisitence with existing LTE Bands. We, however, believe that it would not need to derive detailed A-MPR table and location of the start point of the RBs which will be specified in future WI(s) phase. The SIs phase should focus on developing general considerations that could help to understand a whole picture of the specification to be studied in the WI(s).
4. How to handle UE co-existence issues
Introduction
First we would like to consider two possible scenarios.

1. The potential new band is available while Band 34 is not available

2. Both the potential new band and Band 34 are available

With respect to the former scenario, there is nothing to be discussd since the new band does not have to do anything to protect Band 34. This means that in this scenarion, the whole new spectrum, i.e., 30 MHz x 2, could be used without any restriction for transmission and Network Signaling (NS). On the other hand, the latter scenario, at first glance, it seems that there are some co-existence isseus between the potential new band and Band 34 .

Observation 2: No Tx restriction and NS associated with Band 34 is required in the scenarion where Band 34 does not exist.
Spurious emission from the new band into Band 34
First, in order to discuss this issue, it is inevitable to discuss the protection requirement from the new band to Band 34. We feel that it would be quite challenging to determine one single value to be specified for this requirement since there may not be so many countries to clearly express availability of this potential new band and its associated requirements to protect Band 34. It is, however, easily assumed that views would be expressed to specify -50 dBm/ MHz as a basis for protection requirement of Band 34 based on the past RAN4 discussion regarding the Band 34 protection.
· Observation 3: -50 dBm/MHz would be a candate to be specified as the protection requirements for Band 34 from the potential new band.
Second, it seems that the above -50 dBm/ MHz requirement is quite challenging to be satisfied by a user terminal supporting the new band without using significant A-MPR and/or guard band (GB) since no duplexer help to attenuate supurious emission would be provided and these two bands are adjacent each other without having no frequency gap. Thus, considering more practical use of these two bands, it would be natural to adopt a realistic protection requirement assuming some GB allocation. In this sense, it would be beneficial to identify the relationship between required amount of A-MPRs and an achievable protection requirement for different size of GBs. By identifying this relationship we could recognize the impact of the protection requirement on an aggressor side by identifying what kinds of condition and how much A-MPR is required for PUCCH and so on.
· Observation 4: Relationship between the amount of A-MPRs and a protection requirement with different size of GBs should be studied. 

Third, we need to consider some specific parameters such that GB and arrangement of channel banwdiths in a practical manner to commence the studies. One of the examples is shown in Fig 4-1 where we assumed the following four aspects as basis for the studies.

· 5 MHz is the minimum size of necessary GB.

· Every channel bandwidth from 5 to 20 MHz is evaluated, recognizing that practical availability of the bandwidths in this potential new band.

· Basially, the size of GB should be equal or larger than the employed channel bandwidth based on the following considerations.

· There is no duplexer help so that the size of GB should be equal or larger compared to the channel bandwidth in order to avoid employing significant A-MPR due to third inter-modulation; however, as an exception, we propose to study a 20 MHz channel bandwidth case with 10 MHz size of GB.

· There may be, however, a demand that even when the UL spectrum can not be sufficiently utilized, larger DL throughput should be realized. This kind of demand could be discussed in future if operators strongly request to study it. 

· The larger channel bandwidths should not be allocated closer frequency range to the Band 34.

· This comes from the assumption that it would not be a realisitic manner to allocate larger channel bandwidths closer frequency range to the Band 34 in order to achieve co-existence between the potential new band and Band 34.
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Figure 4-1: channel bandwidth to be evaluated for each practical use case

Considering the above, we propose the following table to summarize the co-existence studies regarding the new band spurious emission impact onto Band 34.
· Proposal: The following Table 4-1 should be developed to summarize the co-existence studies regarding the new band spurious emission impact onto Band 34 considering each channel bandwidth as shown in Figure 4-1.
Table 4-1: The relationship between A-MPRs and protectionrequirements
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Other co-existence issues
In addition to handling of Band 34 and the new band co-existence issue from spurious emission perspective, it would be essential to have common understanding how to proceed with the discusso on the other co-existence issues as well before entering detailed studies. Those are, however, left for further discussion to the future RAN4 meetings.
5. Conclusions
In this contribution, we discussed how to facilitate the studies on the co-existence issues between the potential new band and Band 34. As an initial step, we proposed a way forward on a co-existence study on spurious emission from the potential new band into Band 34. As a result, we propose the following action in the coming RAN4 meeing as one of the candidate case studies.
· Proposal: The Table 4-1 should be developed to summarize the co-existence studies regarding the new band spurious emission impact onto Band 34 considering each channel bandwidth as shown in Figure 4-1 in Section 4.
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