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1 Introduction

As of today there is no RF tests defined where the UE is configured with PUSCH frequency hopping. There has been an initiative lately in RAN5 to include test coverage in some RF test cases for this feature. The topic was initiated by a discussion paper in RAN5#67 [1], proposing that RAN5 add test coverage for this feature. The verdict of the paper was noted (not endorsed) but no major concerns on the proposal were raised. 
Following this up, in RAN5#69 a CR to add a new A-MPR test case with PUSCH frequency hopping in 36.521-1 was agreed [2], again without major concerns raised. 
In RAN5#70 the final set of test cases were proposed for A-SEM and A-Spur[3], but this time major concerns were raised by UE vendors and the CR could not be agreed. An action point 70.22 was raised to “Investigate if Additional Spectrum emission mask and Additional Spurious requirements in 36.101 apply when PUSCH frequency hopping is configured” 
This document analyzes the RAN4 requirements and show that PUSCH frequency hopping is possible to use.

The document also re-iterates some previously shown and some new reasons for adding test coverage of this feature. 
2 Discussion
2.1 Justification

Frequency hopping on PUSCH was introduced in LTE from Rel-8 and can be used to improve the UL by frequency diversity gain. Recently, use of real-time services such as VoLTE has increased the importance or cell edge performance, thereby making features improving this situation (such as frequency hopping) more important.
In combination with A-MPR, there are some additional complications for the UE when frequency hopping is configured. In most bands, A-MPR is not symmetric in frequency meaning it is different if the RBs are placed near the lower carrier edge compared to the higher edge. The difference in A-MPR is commonly around 10 dB.
Since A-MPR requirements are quite complex there is a risk that UEs do not apply the same A-MPR for the static RB allocation case compared to the frequency hopping case. The consequence may be that the UE uses too little A-MPR thereby not fulfilling the important RF emissions requirements. For this reason a new test cases is needed.

Such a test case will implicitly test PUSCH freq hopping (functionality) and ensure that the UE applies correct A-MPR when hopping on the edges of the PUSCH region so that RF emissions requirments are still fulfilled. See figure 1 below.
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Figure 1: Schematic view of PUSCH frequency hopping

There are several variants of PUSCH frequency hopping defined, the suggestion is to use Inter-subframe , type-2 hopping with one sub-band. This due to simplicity and that there is no need for any extra UE capability signalling (FGI bit settings), hence the test case will be applicable for all UEs. 

Proposal 1: There is a need to have test coverage of PUSCH frequency hopping together with A-MPR.

2.2 Applicability of requirements in 36.101 when PUSCH frequency hopping is configured

The RF requirements in section 6 and 7 of 36.101 are general and should be fulfilled by the UE in a wide range of conditions. This is an important principle since many of the requirements in this section originates from regulatory requirements which needs to be guaranteed in order not to interfere with other devices and systems. When deriving these requirements though by e.g. simulations, RAN4 had to assume certain settings which were documented in annex A (RMC). This should however not restrict the applicability of the requirement, meaning they should still apply with different settings. 
The requirements in 36.101 would not be complete if they would strictly only apply in one very limited simulation conditions. Then they would not apply to PUCCH which is always frequency hopping. This interpretation is further supported after seeing clarifications like “For each subframe, the MPR is evaluated per slot and given by the maximum value taken over the transmission(s) within the slot; the maximum MPR over the two slots is then applied for the entire subframe”. If e.g. frequency hopping was not applicable in 36.101 requirements, this sentence would not be needed. 

Proposal 2: The RF requirements are valid also under conditions with PUSCH frequency hopping.

3 Proposals
It is proposed that RAN5 endorse proposals 1 and 2 below.

Proposal 1: There is a need to have test coverage of PUSCH frequency hopping together with A-MPR.

Proposal 2: The RF requirements are valid also under conditions with PUSCH frequency hopping.
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