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1 Introduction
In RAN1#66 meeting, some companies proposed the half-duplex mode should be considered for some UE category, i.e. without simultaneous transmission and reception in a subframe.
In this document, we share our views on the impact of half-duplex mode.
2 Discussion
2.1 The combinations of UL-DL configurations
If half-duplex mode is supported, in a subframe some transmission direction will be muted. This can bring some problems to scheduling timing. As Figure1 depicted, and(a), (b), (c) are aggregation with 5ms switch-point periodicity、10ms switch-point periodicity, and hybrid switch-point periodicity respectively.
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(a) 5ms switch-point periodicity                 (b) 10ms switch-point periodicity


[image: image3.emf]D

S2

U D D D

S2

U D D

D

S4

U U D D D D D D

CC1 Conf. 2

CC2 Conf. 4

×

×


(c) hybrid 5ms and 10ms switch-point periodicity
Fig 1. 2 inter-band aggregated carriers with different UL/DL configuration
We assume that subframe configuration follows the PCell, CC1 and CC2 are PCell and SCell respectively. 

In Fig.1 (a), the UE aggregates 2 CCs, i.e. CC1 with UL-DL configuration 1 and CC2 with UL-DL configuration 2, then subframe 3 and 8 in CC2 will be muted. 
1. the impact on PHICH
For CC2 in Fig.1(a), subframe 3 and 8 are used as PHICH transmission. When these subframes are muted, PHICH can’t be transmitted which influences the retransmission. 

2. the impact on scheduling
For CC2 in Fig.1(a), the UL grant in subframe 7 can’t be transmitted because the subframe 3 transmitting PDCCH with UL grant is muted. For Fig.1(b), if UL subframes are muted the UL grant shouldn’t be scheduled. This can be solved by eNB implementation.
3.cross-carrier scheduling

For different transmission direction in a subfrmes, as depicted subframe 3 of CC2 in Fig 1(a), cross-carrier scheduling for UL grant in subframe 7 should be done for half-duplex UE. If cross-carrier scheduling is supported, the cross scheduling mechanism should be redefined. 
4. UCI transmission

For Fig.1(b), if UL subframe are muted, UCI which is corresponding to the muted subframes must be transmitted on other UL resources. This can overload UCI transmission on PUCCH/PUSCH of other subframes. Moreover, HARQ timing should be changed.
5. combination of UL-DL configurations
If half-duplex mode is used, for Fig.1 (c) green oval areas, the special subframe can be muted in some condition, which can impact on PSS, PHICH and SRS transmission, etc. Meanwhile, for some hybrid configurations, take Fig.1 (c) as example, UL and DL subframes are simultaneously muted for a Cell, this restricts the usage of resources.
From the viewpoint of simplicity, some hybrid UL-DL configurations seem not to work well.

Proposal 1: Some hybrid UL-DL configurations seem not appropriate.
The half-duplex mode will impact on PHICH, HARQ timing, scheduling timing, and so on. Some redefinitions about the above seem to avoid difficulty, and available UL or DL resources can be confined. 
Proposal 2: half-duplex mode will bring a great impact on specification and implementation.
3 Conclusions
In this document, we discussed supporting of different TDD UL-DL configurations on different bands used in Rel-11. We suggest:

Proposal 1: Some hybrid UL-DL configurations seem not appropriate.

Proposal 2: half-duplex mode will bring a great impact on specification and implementation
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