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1.  Introduction 
The revised WI (for clarifying 2UL support) of intra-band contiguous CA in Band 8 was approved in RAN#68 [1] that includes consideration for operation in Japan where some thought is required on Band 8 operation. This paper is intended to revisit preconditions/limitations on Band 8 for Japan and proposed to study possible constraints related to 2CC UL.
This paper is in principle resubmission of R4-151457 for RAN4#74bis, where this was noted due to inconsistency between the content of the contribution and approved WID.
2.  Overview of Band 8 for Japan
As detailed in [2], Band 8 for Japan has some preconditions/limitations:
1) Spectra available for Band 8 are confined to 900-915MHz (UL) and 945-960MHz (DL),
2) As a co-existence requirement, the band 8 UE shall protect Band 18/19 Rx with −40dBm/MHz,
3) Due to 2), the frequency positions of 5MHz and 10MHz CC are limited and resource restrictions are needed as in Note 23 of Table 6.6.3.2.1 of [3].

For single band operation, RB restrictions including PUCCH over-provisioning were adopted to utilize “existing” Band 8 LTE UE as it is. For intra-band CA this time, however, it is possible to introduce A-MPR for 15MHz BW CA operation to satisfy the condition 2) above when 2CC UL is configured.  It should be noted that, while single UL is configured for 2CC DL (1UL/2DL), the aforementioned single band operation can still be applied.

Thus, it is proposed that A-MPR should be studied and defined for Japan for 15MHz CA with 2CC UL configured.
[Proposal-1]  It is proposed that A-MPR should be studied for Japan for 15MHz CA with 2CC UL configured.
3.  Actual CC arrangement and outstanding issues
Because of 3), especially the placement of 10MHz BW limited to Fc = 910MHz, in addition to the basic channel arrangement of intra-band contiguous CA defined in sec. 5.7.1A of [3] that gives Nominal channel spacing  = 7.2MHz, the only one CC arrangement is possible as depicted in Figure 1, i.e. 5MHz with Fc = 902.8MHz and 10MHz with Fc = 910MHz in UL.
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Figure 1  Band 8 UL CC arrangement for CA in Japan

The figure also includes limitations of single band operation for reference and RB25-RB28 (RB number counted in 15MHz BW context) are prohibited to use in 10MHz BW operation. The handling of this portion for the CA is subject to inter-operator negotiation and to be confirmed later.
In addition to RB25-RB28, it is unlikely in general to puncture PUCCH region to allocate contiguous RB for PUSCH over two CCs. So even if the RB25-RB28 becomes available, RB allocation over two CCs won’t be contiguous. Since the current A-MPR for “non-contiguous” type of RB allocation is only the function of the ratio of allocated RB/total RB and free from which RBs to be left unused, we can discuss A-MPR regardless of how it turns out to be on RB25-RB28 or where PUCCHs are configured. 
On the other hand, A-MPR for contiguous allocation is also needed whenever RB allocation is contiguous, i.e. without going beyond the border of two CCs or gaps created by PUCCH or black-out portions. Therefore,
[Proposal-2] It is proposed to evaluate A-MPRs both for contiguous and non-contiguous RB allocations, independent of actual RB restrictions to be confirmed later.
4.  A possible concern – PUCCH operation for 2CC UL mode
For instance, if a UE executes Tx process as if aggregated 2CCs are a single 15MHz CC (some modifications needed though) with Fc around 907.5MHz, a single RB Tx of RB0 will create its I/Q image around RB74 then IM3 generated by the Tx and I/Q image will fall into the protection region (≤ 890MHz). On the other hand, in a single CC operation of 5MHz or 10MHz, only IM7 or higher could fall into the region to satisfy the requirement as depicted in Figure 2. 
Firstly, this means that the A-MPR for 2CC UL will become harsh comparing with the current single CC operation. 

[Observation - 1] 2CC UL would need heavier A-MPRs comparing with single band cases.
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Figure 2  Impact of 2CC UL with 15MHz BW (5MHz as Pcell)

Secondly we’d like to draw attention that the example above corresponds to PUCCH operation when 5MHz (900.05 – 905.05MHz) is Pcell while a UE tunes to the center of 2CC (Fc = 907.5MHz) or its vicinity. On the other hand, the PUCCH positions are limited due to single band operation as shown in Figure 1, such as PUCCH over-provisioning needed for 10MHz BW or RB restrictions. Thus, PUCCH for 2CC UL would/should use the same RB as in the single band PUCCH and PUCCH over-provisioning specific to 2CC UL may not be likely. This implies that coverage might be limited due to PUCCH backoff when 2CC UL is configured. 
[Observation -2] PUCCH Backoff might be needed in 2CC UL. 
Concerning 10MHz BW as a Pcell, similar PUCCH issues are foreseen as in Figure 3, assuming that the same RBs as a single band operation are used for 2CC UL PUCCH.
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Figure 3  Impact of 2CC UL with 15MHz BW (10MHz as Pcell)
Type 1 looks OK from the protection standpoint as Tx and I/Q image are close to each other. However in type 2 where PUCCH is on the highest possible RB (RB70) considering single band over-provisioning, IM3 will fall into the protection region. The level of IM3 on this side (so-called Counter IM3) is not as high as the IM3 appeared in Figure 2 but caution is still needed whether the CIM3 would break the protection requirement.
In general, it is expected that intra-band contiguous CA could serve the same (or similar) area as single band operation (in terms of PUCCH coverage) but be limited in area of larger PUSCH allocation due to PSD or unwanted emission constraints. But this configuration might introduce serious penalty in coverage of 2CC UL and turn out to be quite difficult to use.
Anyway, the degree of the penalty can be estimated from A-MPR of contiguous RB allocation. So,
[Proposal-3] We should check the impacts of backoff/A-MPR that 2CC UL could introduce.
5.  Conclusion
This paper revisits conditions/limitations in Band 8 for Japan and executes initial study related to 1RB/PUCCH in 2CC UL in relation to the protection requirements. It indicates PUCCH for 2CC UL might be subject to power backoff.  Proposals here are:
[Proposal-1]  It is proposed that A-MPR should be studied for Japan for 15MHz CA with 2CC UL configured.
[Proposal-2] It is proposed to evaluate A-MPRs both for contiguous and non-contiguous RB allocations, independent of actual RB restrictions to be confirmed later.
[Proposal-3] We should check the impacts of backoff/A-MPR that 2CC UL could introduce.

Thus, inputs from UE/chipset vendors on possible A-MPR are highly appreciated to judge whether and how the scheme is really feasible under Japanese regulations.
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