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1
Introduction
RAN1 has sent an LS [2] to inform RAN3 on the agreements that potentially affect RAN3 future work on TDD eIMTA.  According to the LS, RAN1 has concluded on the following, 
-
Following information exchange is supported on the backhaul to enable interference mitigation in TDD eIMTA

-
Subframe or subframe-set dependent OI is supported, where OI captures at least the total interference

-
FFS if OI also captures information about a specific type of interference, e.g. eNB to eNB interference

-
FFS for subframe dependent HII/RNTP

-
Information about a cell’s intended UL-DL configuration, in addition to the existing information about the cell’s SIB-1 UL-DL configuration
In LS R1-134986 [3]，RAN1 has the following conclusion made in RAN1 #71bis meeting.
Agreement:

· The OI over X2 is subframe-set dependent (up to 2 sets)
· For subframe-set dependent OI, the association of the subframe-set dependent OI with each subframe is determined by X2 message(s)

· Details up to RAN3

· No consensus to introduce subframe-set dependent HII and RNTP for eIMTA

· No consensus to introduce information about a set of >1 UL-DL configurations over X2 for eIMTA
In this contribution, we provide an analysis of the potential impacts of TDD eIMTA on RAN3 specifications and propose changes to X2AP.
2
Discussion
Referencing to the RAN1 LS, there are two impacts to the X2AP. One is intended UL-DL configuration, another is OI over X2 based on subframe-set.
2.1
Intended Configuration Information

Regarding to the intended UL-DL configuration, as indicated in the last meeting, Intended Subframe Configuration is same as the Subframe Assignment in Served Cell Information and the Load Information procedure is most suitable procedure to convery this information. 

Proposal 1
Add a new Intended Subframe Configuration Information IE to the LOAD INFORMATION message.

2.2
OI over X2 based on subframe-set
It was agreed OI over X2 is subframe set dependent and subframe set is up to 2. The association of the subframe-set dependent OI with each subframe is determined by RAN3. Looking at the detail, the UL subframes set can be categorized into two different sets:
Option 1: subset defined based on fixed subframe and flexible subframe.

Option 2: subset defined based on total interference

The option 1 is simple while the option 2 provides more exact information for the UL interference. The threshold for OI indication may not different according to the estimate total interference. It is up to the sending eNB to group the subframe set and notifies the set to the receving eNB. The receving eNB associate the OI with the corresponding subframes, take the received information into account when scheduling UEs and performing interference coordination.  The receiving eNB shall consider the received information valid until receive a new OI.
There are two methods to indicate the subframe set:

Method-1: a subframe set expressed in a bitmap

Method-2: a subframe set expressed in a list of subframe number. 

For method-1, first issue is the length of the bitmap. Considering the maximum UL subframe in one radio frame is 6 and subframe 2 can not be changed to DL, the bitmap with 5 bit is enough to indicate all the flexible UL subframes. Subframe number {2,3,4,7,8,9} may be UL. Subframe 2 is fixed in every UL-DL configuration. So the MSB respesents subframe3, the second bit represents subframe 4 and so on.
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The eNB set value "1" for the concend subframes to the OI. In UL-DL configuration 0, the maximum flexible UL subframe is 5. In other UL-DL configuration, the maximum flexible UL subframe less than 5, or some UL subframe is changed to DL, the sending eNB assume those subframes are irrelevant to OI and does not set value “1” to them. E.g. in UL-DL configuration 1, subframe 4 and subframe 9 are DL, then the bit4 and bit1 is set to value “0”. If subframe 8 is changed to DL, the bit 2 is set to value “0”. The receving eNB only concen the UL subframe which is set to “1” in the bitmap.
Observation 1: If the subframe set for OI is expressed in a bitmap, 5 bits length bitmap can represent all possible UL subframes in one radio frame.
Another issue is how many bitmap is needed. There are up to 2 subframe set, two bitmap is enough. We can not use one bitmap to indicate two subframe set. Because for the UL subframes in each UL-DL configuration, some UL is belong to neither set 1 nor set 2 since it is changed to DL. For detail, the UL subframes in each UL-DL configuration can be categorized into three different sets:
1) Set 1, Low interference threshold, at least include subframe 2.

2) Set 2, High interference threshould

3) UL subframe according to the UL-DL configuration, but is change to DL 
Observation 2: If the subframe set for OI is expressed in a bitmap, two bitmap can represent up to 2 subframe set. 
For the Method-2, two lists indicating the subframe number for each subframe set could be used in X2. This method is straightforward while comsuing more bit than method-1, so we slightly prefer method-1.
Proposal 2
Add two new bitmaps and an extended OI in the LOAD INFORMATION message. The existing OI can represent the OI for subframe set 1.
3
Conclusion
In this contribution, the RAN3 specifications for eIMTA were analyzed based on the LS from RAN1. Based on the analysis, the following is proposed:

Proposal 1
Add a new Intended Subframe Configuration Information IE to the LOAD INFORMATION message.

Proposal 2
Add two new bitmaps and an extended OI in the LOAD INFORMATION message. The existing OI can represent the OI for subframe set 1.
A CR for TS 36.423 reflecting the above proposals is provided in [4].  
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