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1 Introduction
In RAN1#81 meeting, the following agreements were reached on narrow-band definition for Rel-13 low complexity UEs.
Agreements:
· A narrowband is defined as a set of contiguous PRBs

· At least for TDD, the same set of narrowbands are specified for both DL and UL
· NOTE: This avoids additional retuning in TDD

· Narrowbands are non-overlapping

· FFS: Some PRBs may not be included in any narrowband

· FFS the location of these PRB(s) (e.g., edge(s), near the center, …)
· The PSS/SSS/PBCH may be in one or more narrowbands. PSS/SSS/PBCH is independent of any narrowbands

· In case a UE needs to monitor PSS/SSS/PBCH of a cell, it can be retuned to the center 72 subcarriers (excluding system DC)
· FFS how the narrowbands are defined across the system BW

· FFS if an offset is allowed for aligning UL narrowbands with legacy PUCCH and/or PRACH

In this contribution, we discuss TDD frequency hopping design for Rel-13 MTC UEs.
2 Discussion

Frequency hopping was agreed to be supported for several physical channels and messages. Basically when frequency hopping is applied, frequency location would be switched every Y consecutive subframes.

For TDD, if the frequency location of the downlink narrow-band is different from the frequency location of the uplink narrow-band for a Rel-13 low complexity TDD UE, the UE needs to retune to another narrow-band every DL-to-UL or UL-to-DL switching time. Assuming 1ms retuning time and TDD UL-DL configuration 1, the frequency hopping is illustrated in Figure 1.
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Figure 1: Independent frequency hopping design for TDD (1 ms retuning time, UL-DL configuration 1)

It can be seen that the UE needs to retune 4 times every radio frame which is quite frequent. During retuning time, the UE cannot transmit/receive data so that frequent retuning would prolong the transmission/reception time and increase UE power consumption.

Observation 1: Independent frequency hopping pattern design for UL and DL would require Rel-13 low complexity TDD UE to retune to another narrow-band every DL-to-UL or UL-to-DL switching time.
In order to minimize the number of tuning for TDD, a straightforward approach is to design a common frequency hopping pattern for UL and DL as illustrated in Figure 2 which is in line with the spirit of defining the same set of narrowbands for DL and UL for TDD.
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Figure 2: Common frequency hopping design for TDD (1 ms retuning time, UL-DL configuration 1)

Before UE retunes to another narrow-band, the DL and UL operate on the same frequency so that the number of retuning is minimized. 

Proposal: Strive to minimize the number of retuning by designing a common frequency hopping pattern for UL and DL for TDD.

3 Conclusions

In this contribution, we discuss the TDD frequency hopping design with the following proposal.
Proposal: Strive to minimize the number of retuning by designing a common frequency hopping pattern for UL and DL for TDD.
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