
3GPP TSG RAN WG1 Meeting #83

R1-156557
Anaheim, USA, 15th – 22nd November 2015
Source:
CATT
Title:
Physical channel frequency location design for Rel-13 MTC UEs
Agenda Item:
6.2.1.2
Document for:
Discussion/Decision
1 Introduction
In RAN1#82bis meeting, the following agreements were reached on frequency hopping.
Working assumption:

· For PUSCH/PUCCH, when frequency hopping is used, frequency hopping occurs between 2 narrowbands

· FFS the case for unicast M-PDCCH/PDSCH
Agreement:

· For M-PDCCH/PDSCH, when frequency hopping is used, frequency hopping occurs between:

· a per cell configurable number of narrowbands of 2 or 4

· If/when frequency hopping is applied to a DL/UL physical channel, 

· Location of the PRB(s) is the same during YCH=X consecutive subframes

· For retuning between DL narrowbands, and from UL to DL (for TDD)

· RAN1 assumes that UE uses at most the first 2 OFDM symbols in legacy control region as retuning time

· eNB starts DL transmission using the CFI signaled in SIB1bis (for other transmissions than SIB1bis)

· UE behavior in case the CFI signaled in SIB1bis is smaller than 2 OFDM symbols is up to the UE implementation

· YCH  is configured per CE level

In this contribution, we discuss physical channel frequency location design for Rel-13 MTC UEs.
2 Discussion

For TDD, in case the narrowbands are different for UL and DL, UE needs to retune from DL-to-UL and from UL-to-DL. An example is shown in Figure 1 where the frequency hopping patterns are independent for UL and DL. 
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Figure 1: Independent UL/DL frequency hopping pattern for TDD
It is observed that in addition to retuning between DL narrowbands, UE needs to retune from DL-to-UL and from UL-to-DL every DL-to-UL and UL-to-DL switching time. The frequency retuning becomes quite frequent especially for CE mode B when repetition number is large.
For retuning from UL to DL, it was agreed that UE can use the legacy control region as retuning time. However, in case CFI=1, UE may miss one OFDM symbol. For retuning from DL to UL, it was proposed to use GP/UpPTS as retuning time. Although larger GP can be configured for retuning, the OFDM symbols available for DwPTS would be reduced. When UpPTS is configured to be 2 OFDM symbols, it can be used for DL-to-UL retuning in case of repetition. However, for UEs in CE mode A, SRS transmission may be configured in UpPTS.
Based on above analysis, it is observed that different UL/DL frequency hopping patterns would increase overhead depending on network configurations, e.g. CFI and special subframe configuration. In addition, frequent frequency retuning may increase UE complexity and power consumption. Therefore, we propose at least same UL and DL frequency hopping pattern should be supported. It can be left to network to decide whether to configure same or different frequency hopping patterns for UL and DL based on other configurations. An example is shown in Figure 2 where frequency hopping pattern is the same for UL and DL.


[image: image2.emf]S

y

s

t

e

m

 

b

a

n

d

w

i

d

t

h

frequency

D S U U D D S U U D D S U U D D S U U D D S U U D D S U U D

……

Downlink 

reception

Retuning 

time

Uplink 

transmission


Figure 2: Common UL/DL frequency hopping pattern for TDD
Proposal 1: Common frequency hopping pattern for UL and DL should be supported for TDD.

3 Conclusions

In this contribution, we discuss frequency hopping design for TDD with the following proposal.
Proposal 1: Common frequency hopping pattern for UL and DL should be supported for TDD.
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