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1. Introduction

RAN1 received LS on UE emission control [1] which states as follows.

· Under certain uplink PRB grant configurations, such as allocations at high UE transmitter power levels (i.e. approaching +23dBm), or where PRB allocations – especially allocations comprising a limited number of PRB’s – are made near the uplink band edges, the observed emission spectra may be excessive
· The issue of excess emission spectrum levels is compounded by practical LTE UE transmitter impairments such as  I/Q imbalance and LO leakage

· That the band-edge PUCCH structure is noted as an example of a potentially problematic PRB transmission configuration as described above.

In this paper, we propose how to handle this issue in RAN1.

2. Discussion
In [2], we can find some investigations on UE emission. It says that the impact of locating the PUCCH at the channel bandwidth edge is significant and suggests considering for adding an option of re-mapping the PUCCH channel in the middle. We understand the problem is not negligible but also don’t prefer to make a significant changes on RAN1 specification at this late stage of Rel.8.
So we propose to handle this issue on UE emission without changing any agreements/specifications but by allowing the flexibility for setting the value of 
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(resource blocks that are reserved exclusively for PUCCH formats 2/2a/2b transmission) in 36.211. Some further considerations can be found below.

2.1. PUCCH structure
Figure 1 shows the current structure of PUCCH/PUSCH/RACH. We have quite a few parameters for uplink configuration, and most of them can be independently signaled via higher layer, fortunately.
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Figure 1 Usages for the parameters (for normal CP)
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 denotes the number of RBs that are reserved for CQI transmission.
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 denotes a dedicated CQI resource in terms of CS for a UE.
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 denotes the number of CS used for SRI/HARQ-ACK in a mixed RB, where CQI and SRI/HARQ-ACK are transmitted.
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 denotes the offset value in terms of indices of the reserved resources for SRI/HARQ-ACK. 
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 denotes a dedicated resource index of SRI/HARQ-ACK for a UE.
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denotes the separation between adjacent resources of SRI/HARQ-ACK in terms of CS.
As shown in Figure 1, by setting large values for 
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and 
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, actual RBs used for PUCCH can be placed at the middle of system band. In addition, although
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indicates the reserved RBs for CQI, the reserved RBs can be used by PRACH and/or PUSCH based on current agreements.
2.2. The range of parameters for handling UE emission control issues
In order to handle UE emission control issue by placing actual PUCCH at the middle of system band, we propose to have full range for 
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 such as 0 to 109 (7bits). Accordingly, we also propose to have enough range for 
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 to indicate CQI resource such as 0 to 1023 (10bits) which supports up to 85 (≈1023/12) VRBs. This means actual CQI resources can be located up to 42 RBs inside from the edges of the system band. Note that 
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is broadcasted but 
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is indicated by dedicated signaling.
Setting above values properly allows the operation that the edge of the system band is not utilized by PUCCH. How much RBs should not be utilized as PUCCH is the topic in RAN4 discussion. The edge of system band can be utilized by PUSCH because UE just follow PDCCH grant without checking PUCCH region. In order to control UE emission properly, appropriate PUSCH power setting and RB assignment should be carried out by the eNB scheduler.
2.3. Considerations on the collisions between PUCCH and other physical channels
eNB can handle the resources for PUSCH so that PUSCH doesn’t collide with PUCCH by allocating appropriate RBs for the UEs. Also the resources for PRACH are explicitly signaled, so there would be no issues on handling PRACH.
Regarding PUSCH hopping, the situation is slightly different. However, the hopping pattern is determined by the value of “PUCCH resource size” and the resource indication of UL grant. So, smart eNB can also handle PUSCH hopping although there might be some scheduler restrictions on the PUSCH hopping.
3. Conclusion

In this contribution, we propose to handle UE emission control issues by only allowing large values for 
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. From the considerations above, there would be no issues with current RAN1 specification. Therefore, we propose to keep current RAN1 specification and send LS to RAN4 about this consideration. Accordingly, we propose to send LS to RAN2 on the preferable ranges of 
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