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1 Introduction

In RAN4 #60bis, a Rel-8 CR on Band 7 and Band 38 UE-UE coexistence issue was approved based on former agreed way forward [1]. The coexistence requirements for Rel-9 and Rel-10 were still TBD. This paper gives further considerations and corresponding way forward on how to deal with this essential coexistence problems.
2 Background

In RAN4 #59AH, the way forward to define the coexistence requirements was agreed.
· Emission requirements from harmonized standard are adopted

· HS emission requirements apply also in OOB region

· There is a restricted block in 2615-2620MHz for UL transmission

In RAN4#60 and #60bis, companies provided a lot of contributions on how UE can meet the proposed requirements. Finally, it was agreed to adopt the restriction of maximum uplink allocation size of 54RBs to meet the above requirements for Rel-8. The open issue was how to define proper requirements for Rel-9 and Rel-10.
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Figure 1 Way forward to define the coexistence requirements
3 Proposal to define Rel-8 and Rel-9 requirements
Unlike the BS-BS interference, UE-UE interference is variable in terms of the mobility of terminal. Consequently, it’s not an attractive solution to set a large number of guard band or define very strict out-of-band emission requirements. Therefore, it’s proposed to determine the out-of-band emission requirements based on the stochastic approach, i.e. Monte Carlo analysis. 
In a real network, the terminal stations transmit and receive data in bursts of finite duration. As a result, the probability of collision at a victim terminal receiver between an interfering UL packet and a wanted DL packet is inevitably less than imagine. In [2], the BEM baseline level of -15.5dBm/5MHz is calculated based on the probability of collision between wanted packets and interfere packets at the victim receiver in three hotspot deployment scenarios. 
According to previous discussions, the BEM baseline level of -15.5dBm/5MHz is almost the best performance that a UE can achieve in the adjacent frequencies. The main open issue is how to define appropriate requirements in the spurious emission domain. The existing proposals are as follows:
· -30dBm/MHz: ITU general spurious emission requirement above 1GHz frequency band. All UEs could achieve this requirement. 
· -50dBm/MHz: previous UE-UE coexistence spurious emission requirement. It’s hard for UE to achieve even applying a good RF filter.

· -40dBm/MHz: compromised value between -30dBm/MHz and -50dBm/MHz. It can be achieved in case of FBAR filter is applied in the transmission branch.

In the early discussion stage, it’s a common view that EU HS requirements should be implemented in 3GPP specification. Therefore, many UE vendors designed their B38 terminals based on EU HS requirements. Taking the cost and power efficiency into account, most of existing B38 terminals don’t apply RF filter in the transmitter branch. According to the statistics of GTI (Global TD-LTE Initiative, http://www.lte-tdd.org/statistics/31), by the end of 2011Q1, there are 2 commercial TD-LTE contracts and 30 trial networks in the world. Therefore, it’s impossible to change the RF architecture of UE in this stage. It’s proposed to adopt the EU HS requirements in Rel-8 specifications. Furthermore, since Rel-9 is considered to be a software upgrade of Rel-8, it’s proposed to adopt the same requirements for Rel-9. 
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Figure 2 Global TD-LTE commercial / trail networks

Proposal: it’s proposed to adopt EU HS requirements for both Rel-8 and Rel-9. 

4 Proposal to define Rel-10 requirements

In [3], the coexistence circumstance will be worse for Rel-10 in case of carrier aggregation is implemented. However, since Rel-10 is recognized to be a standalone release, terminal may adopt different architecture to support new features, e.g. carrier aggregation. It’s a proper time to further evaluate the coexistence requirements and pursue better system performance. The final requirements can be expected to be a good compromise of performance (interference probability), manufacture capability and cost.
Spurious emission VS interference probability

Stochastic approach, e.g. Monte Carlo analysis, is needed to determine reasonable spurious emission requirements. The statistics of DL throughput of the victim system in terms of different interference level is very helpful to determine appropriate spurious emission requirements. There are several key factors should be carefully considered, e.g. typical deployment scenarios, service penetration rate and traffic models etc. 
Spurious emission VS manufacture capability

Manufacture capability is another important aspect to define the requirements.  It’s expected to define typical filter models for Band 7 and Band 38 in RAN4. Then companies can determine proper spurious emission requirements, application range and other related RF requirements.

· Requirements and application range
In [3], for protection of Band 38 from Band 7 emissions, the duplexer would provide rejection in parts of the victim band. However, since the aggressor passband is wider and filter is also constrained by a rejection requirement in the ISM band, it’s proposed to define the spurious emission requirements as follows:
· 2570-2575MHz: + 1.6dBm/5MHz
· 2575-2600MHz: - 15.5dBm/5MHz

· 2600-2620MHz: - 40dBm/MHz
Band 38 terminals will also apply RF filter to give sufficient protection of Band 7. In the meantime, the filter is also constrained by rejection requirement in Band 7 UL band to prevent the blocking interference from Band 7, if the transmission branch and receiver branch of Band 38 reusing the same filter. In that case, the application range will be different than that stated in [3].
· MOP/Reference Sensitivity
The filter/duplexer may bring more insertion loss which will impact on the MOP and sensitivity requirements.

· A-MPR/ Maximum allowed UL allocated resource/ More linear PA

There are three different ways to achieve the stringent spurious emission requirements, A-MPR, Maximum allowed UL allocated resource or more linear PA.UE could use a single method or use the combinations of these methods.
· A-MPR: since there are no CA_7 or CA_38 terminals in the market, it’s possible to define network signaling to indicate the coexistence requirements. 
· Maximum allowed UL allocated resource: according to the experimental results of [4], to satisfy the EU HS requirements, the maximum allowed UL allocated resource should be less than 56RBs. Further studies are needed to support carrier aggregation on Band 7/38. 

· More linear PA: if more linear PA is adopted, UE may meet the coexistence requirements without limitation of maximum allowed UL allocated resource. However, the cost should be also considered.
Proposal: Rel-10 is a right time to reconsider the coexistence issue and define better requirements. 

5 Conclusion

Based on the analysis above, we propose to adopt release dependent solutions as the way forward to solve Band 7 and Band 38 UE-UE coexistence problem. 

· For Rel-8 and Rel-9, adopting the EU HS requirements.

· For Rel-10, reconsidering the coexistence issue and define better requirements.
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