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1. Introduction
The verification scenarios for the UE selected subband reporting modes were preliminary discussed in the RAN4#57 meeting, see [1] - [4]. As a result of the email discussion that took place after the meeting, the verification framework summarized in [1] was agreed as a way forward on the PUCCH 2-0 and PUSCH 2-0 requirements, with the exception of a removal of the percentile test, as suggested in [2] and [3].
Interested companies were invited to provide simulation results regarding the following open aspects:
· 
propagation model
· 
test points
In the present contribution, we provide simulation results for the PUSCH 2-0 mode and discuss some open issues regarding the verification of the PUCCH 2-0 mode.
2. Simulation results for PUSCH 2-0 FDD
The simulation results according to the setup given in [5] are shown in Figures below. The results are given in terms of the relative throughput defined as
b)
the ratio of the throughput obtained when transmitting on a randomly selected subband among the best M subbands reported by the UE the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected subband in set S shall be ≥ ;
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Figure 1 - Relative throughput gain (2-tap channel)
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Figure 2 - Relative throughput gain (EVA5)
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Figure 3 - Relative throughput gain (ETU5)
Our preference regarding the channel model would be 2-tap due to the fact that the frequency correlation would be better matched to the subband size compared to EVA5/ETU5. It should be also noted that the reported CQI would be conditioned to all preferred subbands, hence implying that the MCS selected based on the reported CQI would not be optimal to an individual (randomly selected) subband. This fact would have fewer consequences in the case of 2-tap channel, as the best subbands would be more or less located at the peaks of the 2-tap response.

Proposal 1: The multi-path profile defined in B.2.4 of 36.101 is adopted as the channel model.
As for the test points, the same SNR levels as with PUSCH 3-0 frequency selective test could be adopted. 
Proposal 2: The test is carried out at the SNR levels 9/10 dB and 14/15 dB.
3. Verification of the PUCCH 2-0 reporting mode
When configured to PUCCH 2-0 mode, the UE is required to report a full 4-bit CQI for the best subband on each bandwidth part. Assuming the setup proposed in [6], the reporting would be characterized by the following parameters:
· 
Channel bandwidth = 10 MHz
· 
Subband size k = 6 RB for subbands 1..8 and k = 2 RB for subband 9

· 
Number of bandwidth parts J = 3

· 
Reporting periodicity Np = 2 for FDD and 5 for TDD
· 
Periodicity of the wideband reports (multiples of basic reporting cycles) K = 1

The UE would hence report one wideband CQI every eight subframes and three subband CQIs in between assuming FDD. This is illustrated in Figure 4 below, where W marks a wideband CQI report and Px is a subband CQI report for each of the three bandwidth parts. The subband reports contain one (full) CQI value for the preferred subband and a 2-bit label indicating the location of the preferred subband within the bandwidth part.
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Figure 4– Reported CQI
The following is proposed in [6] regarding the Gamma requirement:
For the parameters specified in Table 9.3.x.1.1-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.3.x.1.1-2 and by the following

b)
the ratio of the throughput obtained when transmitting on subbands reported by the UE the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected subband in set S shall be ≥ Gamma;

The requirements only apply for subbands of full size and the random scheduling across the subbands is done by selecting a new subband in each TTI for FDD. The transport block size TBS (wideband CQI median) is that resulting from the code rate which is closest to that indicated by the wideband CQI median and the
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entry in Table 7.1.7.2.1-1 of TS 36.213 [6] that corresponds to the subband size.
The scheduling behaviour of the eNB emulator is not however fully clear looking at the above description. At least the following approaches would be possible:
· 
Option 1: The user data is scheduled on a subband that is has the best CQI among the 3 subbands that are reported during one reporting cycle
· 
Option 2: The user data is scheduled on a subband that is randomly selected among the 3 subbands that are reported during one reporting cycle
· 
Option 3: The user data is scheduled on the most recently reported (preferred) subband
· 
Option 4: The user data is scheduled on all three subbands that are reported during one reporting cycle
Our preference would be Option 1, mainly due to its simplicity.
As another aspect, the subband 9 needs to be excluded from the scheduling set, as to avoid inconsistent throughput due to shorter payload size and lower CQI estimation quality due to lower number of pilots. Combined with Option 1, the behaviour of the TE emulator would be then something like:
· 
The scheduler collects all reports (W, P1, P2, P3) within one full reporting cycle (8 ms for FDD and 20 ms for TDD) before making the next scheduling decision
· 
When making the scheduling decision, the scheduler chooses the subband with the best CQI among the set {SB_ P1, SB_P2, SB_P3}, where SB_P1 is the preferred subband for the bandwidth part 1, etc. The reported subband for bandwidth part 3 is not accounted in the selection if it is the subband 9. In case two subbands have an equal CQI, a random selection is made between those.
· 
The scheduler then applies the selected subband (with associated CQI) for the data transmission during the next full reporting cycle 
Proposal 3: The eNB scheduling behaviour is defined as above. 
4. Conclusions

In the present contribution we address the pending details on PUSCH 2-0 verification. The proposals are summarized below:
Proposal 1: The multi-path profile defined in B.2.4 of 36.101 is adopted as the channel model.

Proposal 2: The test is carried out at the SNR levels 9/10 dB and 14/15 dB.

In addition the scheduling behavior is clarified for the PUCCH 2-0 test.
Proposal 3: The scheduling is carried out as defined in Section 3.
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