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1 Introduction
In this contribution, several other aspects on TDD eIMTA are discussed, including activation of TDD eIMTA for the UE, the presence of CRS in flexible subframes, backhaul signaling on TDD UL-DL configurations, and soft buffer management.
2 Discussion
2.1 Activation of TDD eIMTA for the UE

UL-DL reconfiguration is beneficial for UEs with burst traffics and relatively large traffic demands. It is not necessary to enable UL-DL reconfiguration for the UEs with only non-burst traffic, e.g. VOIP. As UL-DL reconfiguration requires additional UE behaviors, e.g. detection of UL-DL reconfiguration, reference HARQ timing, increased UL transmission power in flexible subframe, etc., it should only be enabled for those UEs who can get benefits from this feature. For UEs not enabled with UL-DL reconfiguration, the same behavior as legacy UEs should be applied, i.e. following the SIB-1 UL-DL configuration. 
Proposal 1:

UL-DL reconfiguration is enabled in a UE specific manner. 
2.2 CRS presence in flexible subframes

It is discussed in several contributions on whether CRS should be present or not in flexible subframes [1][2]. This issue is highly related to the transmission modes that are supported with TDD eIMTA. When CRS is transmitted in flexible subframes which are used as downlink, all existing transmission modes can be supported by the UEs enabled with TDD eIMTA. However, when CRS is not transmitted in flexible subframes, only TM10 can be supported with TDD eIMTA. This will largely limit the application of TDD eIMTA, hence not preferred. It is also noted that it is FFS whether it is a UE capability to support TM10 in Rel-11.
It is stated in [2] that transmission of CRS in flexible subframes aggravates eNB-to-eNB interference. However, it may not be true since several methods can be used to avoid such interference caused by CRS. First, when a cell does not have downlink traffic, all flexible subframes should be configured as uplink for better energy saving, which does not introduce CRS interference. Further, when flexible subframes are configured as downlink due to downlink traffic arrival, proper interference mitigation scheme (e.g. CCIM) can be used to avoid the eNB-to-eNB interference among the strongly coupled cells. The main benefit for not transmitting CRS in flexible subframe can be overhead saving. 
Given the above analysis, a unified solution is that the CRS presence in flexible subframes is configured by eNB. When all UEs enabled with TDD eIMTA are configured with TM10, then CRS can be switched off in the flexible subframes. Otherwise, CRS should be transmitted and the presence of CRS should be known to those TM10 UEs for proper PDSCH RE mapping.
Proposal 2:

All transmission modes are supported with TDD eIMTA, and the presence of CRS in flexible subframes is configured by eNB.
2.3 Backhaul signaling on UL-DL configurations
Backhaul signaling to indicate the UL-DL configuration applied in the cell is defined in [3]. It is tied to the SIB-1 configuration since UL-DL subframe allocation is configured by SIB-1 in the current specification. When the UL-DL configuration is dynamically changed due to traffic adaptation in Rel-12, the existing backhaul signaling should not be reused to inform the actual UL-DL configuration in order to keep the same behavior for legacy eNBs.
Served Cell Information [3]
This IE contains cell configuration information of a cell that a neighbour eNB may need for the X2 AP interface.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	>TDD
	
	
	
	
	–
	–

	>>TDD Info
	
	1
	
	
	–
	–

	>>>Subframe Assignment
	M
	
	ENUMERATED(sa0, sa1, sa2, sa3, sa4, sa5, sa6,…)
	Uplink-downlink subframe configurationinformation defined in ref. TS 36.211 [10].
	–
	–


Proposal 3:

Existing backhaul signaling on UL-DL configuration is tied to the SIB-1 configuration and should not be reused to inform the actual UL-DL configuration that is dynamically changed due to traffic adaptation.

It is proposed in [1] that new backhaul signaling indicating the location of fixed and flexible subframes is needed. The motivation of introducing such backhaul signaling is to facilitate the configuration in a cell e.g. RLM measurement, CSI measurement, UCI transmissions, uplink power control etc., considering the subframe usage in neighbor cells. However, given the existing backhaul signaling on SIB-1 UL-DL configuration and considering supporting legacy UEs, the downlink subframes configured in SIB-1 should not be changed into uplink and should be used for RLM measurements [4]. Therefore the eNB should be able to know the location of the fixed downlink subframes in neighbor cells by the existing backhaul signaling. An eNB can assume that all uplink subframes configured in SIB-1 except subframe #2 may be changed into downlink in neighbor cells. 
The only information that an eNB can obtain from the proposed new backhaul signaling is that which of the SIB-1 configured uplink subframes in neighbor cells will not be changed to downlink. However, such further limitation on traffic adaptation capability would largely decrease the throughput performance in the system. Hence further justification to do so is needed.
Proposal 4
It is not necessary to introduce new backhaul signaling to indicate the location of fixed and flexible subframes in the cell.
2.4 Soft buffer management
In 36.212[5] on rate matching operation, soft buffer size for the transport block and r-th code block is denoted by
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Where, 
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 is the number of code blocks, 
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 is the number of bits at the output of sub-block interleaver in rate matching process and 
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Where, 
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is the total number of soft channel bits, 
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is parameter related to UE category, 
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 is equal to 2 if the UE is configured with transmission mode of 2 TBs and is equal to 1 otherwise , 
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 ​is the maximum number of DL HARQ processes, and 
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​is a constant equal to 8. 
In TS 36.213[6], if the UE is configured with more than one serving cell then, for each serving cell and for at least 
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transport blocks, upon decoding failure of a code block of a transport block the UE shall store received soft channel bits corresponding to a range of at least 
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 is the number of configured serving cells. 
For rate matching, the soft buffer size 
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impacts the decoding performance since more encoded bits will be truncated with small 
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 and degrades the encoding gain. For soft channel bits storing, there is a tradeoff between the maximum number of storable HARQ processes 
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 and the minimum number of stored bits for each HARQ process.
In TDD systems, the value of
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 is dependent on the UL-DL configuration. However, the UL-DL configuration is reconfigured frequently in TDD eIMTA system. It is not preferred to adapt the value of
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with the dynamic UL-DL reconfiguration, since ambiguity of 
[image: image25.wmf]DL_HARQ

M

 during the reconfiguration will lead to decoding failure.
Two solutions for soft buffer management in TDD eIMTA were discussed in [7] [8]. One is to set static value for 
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, and the other is that value for 
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 is configurable. Due to the ambiguity problem during the reconfiguration, it is not preferred to adopt the 2nd option.  
For static 
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 solution, same 
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 value is used for rate matching and UE storage according to current specification. However, it is of interest to consider further optimization by separating 
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 for rate matching and storage, i.e. 
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and 
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. Link level evaluations are performed to study the performance with different 
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values.  The results are shown in figure 1 and simulation assumptions can be found in appendix. It is observed that better performance are obtained for the combination of 
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=4 and 
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= 8, since less bits are punctured for rate matching and more HARQ processes can be stored at the UE side. 
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Figure 1 DL performance for different value of   
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Proposal 5:
In the soft buffer management of TDD eIMTA, static value of 
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is adopted and 
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=4 and 
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= 8 are proposed from rate matching and UE storage perspective.
3 Conclusions

In this contribution, several aspects in TDD eIMTA are discussed and we have following proposals:
Proposal 1:

UL-DL reconfiguration is enabled in a UE specific manner. 

Proposal 2:

All transmission modes are supported in flexible subframes with TDD eIMTA, and the presence of CRS in flexible subframes is configured by eNB.

Proposal 3:

Existing backhaul signaling on UL-DL configuration is tied to the SIB-1 configuration and should not be reused to inform the actual UL-DL configuration that is dynamically changed due to traffic adaptation.

Proposal 4
It is not necessary to introduce new backhaul signaling to indicate the location of fixed and flexible subframes in the cell.

Proposal 5:
In the soft buffer management of TDD eIMTA, static value of 
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is adopted and 
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=4 and 
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= 8 are proposed from rate matching and UE storage perspective.
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5 Appendix

Table A-1 link simulation assumption

	Parameter
	Assumption

	Carrier frequency
	2.0GHz

	System bandwidth
	20MHz

	Channel model
	EVA

	UE speed
	3 km/h

	Antenna setup
	2 Tx, 2 Rx

	Number of layers
	2

	Number of codeword
	2

	HARQ
	YES

	UE category 
	3

	TBsize
	51024

	Number of PRBs
	100

	Maximum number of HARQ processes
	12
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