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1. Introduction

In the previous RAN1 meetings, there were extensive discussions on how to support TDD UL-DL reconfiguration. In the last meeting, the following working assumption was proposed for further checking:

	Working assumption:

• Reconfiguration between 5ms and 10ms switching point periodicity shall be supported

• FFS issues related to subframe #6, particularly,

     How to handle the case when eIMTA is enabled, whether or not/how to support broadcast (e.g., SI/P/RA-RNTI) related operations in subframe #6 if the subframe is a special subframe indicated by SIB1 but a regular DL subframe indicated by the dynamic subframe configuration


In this contribution, more discussions are presented on how to address the open issue related to subframe #6. 

2. Discussion 
The special subframe consists of DwPTS, Guard Period(GP) and UpPTS where  DwPTS is always reserved for downlink transmission,  UpPTS and the subframe immediately following the special subframe are always reserved for uplink transmission while the GP allows for switching time between downlink and uplink. The question to be clarified is whether GP and UpPTS can be used for DL when the UL/DL configuration is changed from one having special subframe in #6 to one where #6 is DL.

Assuming frame configuration 0 or 1 are the typical default configurations in a LTE TDD network, not allowing If switching subframe #6 from special subframe to DL subframe means that the 10 ms based UL/DL configurations cannot be used (see Table 1). Since these configurations have the largest number of DL subframes, not allowing them will significantly decrease the efficiency of flexible switching. Especially in case of more DL oriented traffic, the switching gain due to the lack of a sufficient number of DL subframes in the configurations will be limited.

Observation 1: If subframe #6 cannot be changed from the special subframe to a normal DL subframe, TDD configurations #3, #4 and #5 cannot be used which limits the flexibility of eIMTA.

Proposal 1: Confirm the working assumption that “Reconfiguration between 5ms and 10ms switching point periodicity shall be supported”.

Table 1. Uplink-downlink configurations [3].
	Uplink-downlink 

Configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


The impact of allowing this type switching in a practical operation is analysed below:

· From eNB operation perspectives there seems to be no restrictions or problems to support the switch. 

· For a legacy UEs, the resource allocation will be based on the configured DwPTS length since the legacy UE is not aware of the subframe being switch to DL. 

· However, this raises the issue on how to use the remaining resources corresponding to GP and UpPTS fields in special subframe #6 which cannot be used by the legacy UEs. Depending on the special subframe configuration, the unused resources from GP and UpPTS can be up to 11 symbols as shown in Table 2

Table 2. DwPTS/GP/UpPTS length (OFDM symbols)
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· It should be noted that not scheduling legacy UEs in subframe #6 can somehow avoid the fragmented resource problem, but further tightens the available DL control/data resources for the legacy UEs. For example, in the default TDD UL/DL configuration, only 3 DL/SS subframes ( #0,#1 and #5) are available for the legacy UEs. 

· For an eIMTA UE that is aware of the switching, there are several options on how to treat a DL subframe reconfigured from a special subframe:

· Option 1: The eIMTA UE is scheduled the entire DL subframe.

Option 2: The eIMTA UE is scheduled the only the GP and UpPTS parts of the special subframe in the RBs where a legacy UE is scheduled in DWpTS. This avoids wasting resources caused by the resource allocation for the legacy UEs.
Both options for eIMTA UE should be supported for flexible and efficient resource utilization. Then one bit may be needed in DL grant to indicate eIMTA UE the exact transmission format option.
For example, 1 more bit could be introduced to DL grant when scheduling UE in the special frame #6:
· “1”: PDSCH transmission starts after the control region indicated by PCFICH, and ends in the last symbol of the subframe, which is same as the normal DL subframe transmission.

· “0”: PDSCH transmission starts from GP field and ends in the last symbol of the subframe, i.e., GP and UpPTS fields 
In short, it can be summarized in Table 3 as below: 
Table 3. PDSCH resource mapping indicator
	PDSCH data indicator
	DwPTS* 
	GP
	UpPTS

	"1"
	Yes
	Yes
	Yes

	"0"
	No
	Yes
	Yes

	* Excluding the control region indicated by PCFICH


Proposal 2: 1 bit is introduced in DL grant for supporting flexible resource allocation in special subframe #6.
3. Conclusions
In this paper, we discussed the effect of changing special subframes to DL subframes. The following observation and proposals are provided for further discussion and decision.
Observation 1: If special subframe in subframe #6 cannot be changed to a normal DL subframe, TDD configurations #3, #4 and #5 cannot be used which limit the flexibility of eIMTA.

Proposal 1: Confirm the working assumption that “Reconfiguration between 5ms and 10ms switching point periodicity shall be supported”.

Proposal 2: 1 bit is introduced in DL grant for supporting flexible resource allocation in special subframe #6.
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