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1   Background
The core part of FeMTC WI was finalized in RAN #75. In this paper, we provide the view on FeMTC performance requirements based on RAN1 agreements.
2   Discussion 
2.1   Larger bandwidth and larger max TBS
Based on RAN1 agreements, larger bandwidth and larger max TBS is supported by Rel-14 BL/CE UEs. The RAN1 agreements listed in [1] includes 
· For Rel-14 BL UEs, the single larger maximum UE channel BW for PDSCH and PUSCH in CE mode A and for PDSCH in CE mode B in RRC connected mode is 5 MHz.

· For the 5-MHz BL UE,

· The maximum reception bandwidth is 25 PRBs.
· The maximum allocatable PDSCH channel bandwidth is 24 PRBs
· The maximum transmission bandwidth is 25 PRBs.
· The maximum allocatable PUSCH channel bandwidth is 24 PRBs.
· Max TBS for 5-MHz Rel-14 BL/CE UEs:

· PDSCH: 4008 bits
· PDSCH/PUSCH frequency hopping is supported for BL/CE UE operating 5 MHz maximum PDSCH/PUSCH channel bandwidth.

As Rel-13 eMTC UE supports the maximum channel bandwidth 6PRB which is less than that of Rel-14 eMTC, and supporting larger channel bandwidth is a fundamental change for UE receiver compared to Rel-13 eMTC, new test case is needed to verify Rel-14 UE supporting max channel bandwidth 5MHz.

Based on the RAN1 agreements, the frequency hopping is supported for BL/CE UE operating 5 MHz maximum PDSCH/PUSCH channel bandwidth. As the frequency hopping functionality has been supported in Rel-13 eMTC and RAN4 has defined requirements in Rel-13 eMTC topic, no additional test case is needed.   

For the 5-MHz Rel-14 BL/CE UEs, max TBS 4008 bits is supported for PDSCH. With respect to the TBS, we propose to adopt larger TBS than 1000bit while define requirements for Rel-14 BL UE with larger bandwidth than 6PRB.
Proposal 1: Define test case to verify Rel-14 BL UE supporting 5MHz maximum channel bandwidth.
Proposal 2: Adopt larger TBS than 1000bit while defining requirements for Rel-14 BL UE with larger bandwidth than 6PRB.

2.2   HARQ-ACK bundling in HD-FDD
To reduce the number of downlink to uplink switching, HARQ-ACK bundling is supported in CE Mode A in HD-FDD and is not supported in CE Mode B and FD-FDD. If repetition is used for MPDCCH or PDSCH, HARQ-ACK bundling is not used. The agreements on bundling size are

· The maximum HARQ-ACK bundle size is 4.
· At least in non-repetition case, the maximum number of HARQ-ACK bundles before switching to UL is 3.

· The maximum number of PDSCH TBs in all bundles before switching to UL is 10.
As the HARQ-ACK bundling feature don’t impact the UE receiver, UE just feedback the ACK/NACK based on the DCI indicating, so no additional test case is needed for the HARQ-ACK bundling feature. 
Proposal 3: No additional test case is needed for the HARQ-ACK bundling feature.

2.3   More DL HARQ processes in FDD for Rel-14 BL UEs
The agreements on DL HARQ processes number is 

· For HD-FDD and FD-FDD,

· Support for max 10 DL HARQ processes in CE mode A is introduced for Rel-14 BL UEs 
· A 1.4-MHz BL UE supporting max 10 DL HARQ processes has the same required soft buffer size as Rel-13 Cat-M1 UE 
As HARQ progress number does not impact the UE demodulation performance, no additional test case is needed to verify the HARQ process number enhancement.

Proposal 4: No additional test case is needed to verify the capability of Rel-14 BL UEs supporting max 10 HARQ progresses.

2.4   Dynamic timing relationships
During the discussion in VoLTE enhancement, dynamic timing relationship between PDSCH and HARQ-ACK controlled by the DCI was introduced for Rel-14 BL UE.
· Introduce a dynamic timing relationship between PDSCH and HARQ-ACK controlled by the DCI
· This adjusted timing relationship is enabled by a new optional 1-bit UE-specific RRC configuration parameter
· Note that this enhancement is not limited to VoLTE
This feature can be jointly used with the HARQ-ACK bundling to reduce the uplink-downlink switching times. Because the dynamic timing could not change the UE receiver and UE feedback based on the indicating in DCI, no case is needed to verify the capability of dynamic timing for Rel-14 BL UE.
Proposal 5: No test case is needed to verify the capability of Rel-14 BL UEs supporting dynamic timing.

3   Conclusion

In this paper, we provide the view on test cases for FeMTC UE demodulation performance. 
The proposals are:
Proposal 1: Define test case to verify Rel-14 BL UE supporting 5MHz maximum channel bandwidth.

Proposal 2: Adopt larger TBS than 1000bit while defining requirements for Rel-14 BL UE with larger bandwidth than 6PRB.

Proposal 3: No additional test case is needed for the HARQ-ACK bundling feature.

Proposal 4: No additional test case is needed to verify the capability of Rel-14 BL UEs supporting max 10 HARQ progresses.

Proposal 5: No test case is needed to verify the capability of Rel-14 BL UEs supporting dynamic timing.

4   Reference

[1] R1-1704131, “RAN1 agreements for Rel-14 FeMTC”, Ericsson. 
















































































































































































































































































































