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1 Introduction

At the RAN1#74 meeting, some significant breakthrough has been achieved on the WI “Further Enhancements to LTE TDD for DL-UL Interference Management and Traffic Adaptation”. Therein, some conclusions about the backhaul signalling of interference mitigation scheme are shown in follows [1],  
	RAN1 made the following agreements on interference mitigation – Backhaul Signalling:


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


Details to be decided in RAN1#74bis


In this contribution, we will focus on some design details of backhaul signaling and provide some of our considerations.
2 Discussion
According to the conclusion achieved at RAN1#74 meeting, the “Information about a cell’s intended UL-DL configuration, in addition to the existing information about the cell’s SIB-1 UL-DL configuration” should be transmitted between the eNBs via the backhaul signaling. 
We note that there are some ambiguous representations result in the possible misunderstand, which is not conducive to the signaling design for RAN2. More specifically, the words “intended UL-DL configuration” within the conclusion possible includes the following meaning:
Alt 1: Actual UL-DL configuration used by neighbor cell
In this alternative, any TDD UL-DL configuration changes need to be informed to adjacent eNBs and the TDD UL-DL configuration is based on reconfiguration signaling instead of the configuration transmitted in SIB1, as shown in Fig. 1.

[image: image1.emf]X2_AP： Actual TDD 
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Fig. 1: Alt.1 Actual UL-DL configuration used by neighbor cell
Obviously, the advantage of this alternative is that it can maximize the effect of interference mitigation scheme both for CCIM and power control because of the actual TDD configuration. However, potential signal burden on X2 interface is unavoidable, especially in fast reconfiguration scenarios.  
In addition, the potential risks of exposing the eNodeB’s scheduling algorithm, which is some companies’ big concern, should be estimated. Fortunately, in case of CCIM scheme, the different TDD UL-DL configuration will only appear between different clusters. Therefore, such risk is not serious since the TDD UL-DL configuration in one cluster only expresses statistical statues of UL and DL traffic. 
Alt 2: Only intended UL-DL configuration
The other alternative is that transmits the “intended” UL-DL configuration only. For example, the “intended UL-DL configuration” can be obtained via certain statistical calculation based on actual UL-DL configuration, as shown in Fig. 2. It means that some statistical operation should be performed in eNodeB and exchange information, intended TDD configuration, is likely different based on different statistical algorithm. 

[image: image2.emf]X2_AP： intended TDD 
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Fig. 2: Only intended UL-DL configuration
The risk of exposing the eNodeB’s scheduling algorithm is not the only main advantage of this alternative. In addition, the signaling burden on X2 is much lighter compared to Alt 1 if large time scale of transmitting configuration information is used. 

However, the performance degradation of interference mitigation may be observed since transmission direction diversity exists between “intended” and “actual” TDD UL-DL configuration. Such performance degradation should FFS.
Observation 1: Existing conclusion should be further explained and clarified.

Observation 2: Performance degradation derived from “intended configuration” should be estimated. 
3 Further design details
In addition to abovementioned issue, some design details should be considered:
· Is TDD UL-DL configuration transmitted by existing or new X2 signaling?
· Should TDD UL-DL configuration be transmitted between all cells or only between certain cells?

Regarding the first open issue, the straightforward solution is that transmitting such information via existing X2-AP signaling, such as “eNB Configuration Update” procedure in which the IE “Subframe Assignment” can include the TDD configuration used by neighbor cell. 

However, according to the common understanding, noted by RAN1 conclusion, as shown in follows [1], the signaling “Subframe Assignment” refers to the SIB1 UL-DL configuration. Any changes will likely affect the agreed conclusion concerning the RRM/RLM measurement. 
	•
[Note]

–
It is a common RAN1 understanding that IE “Subframe Assignment” defined in X2 AP interface refers to the SIB 1 UL-DL configuration


Furthermore, taking the frequent transmission of “eNB Configuration Update” into account could cause a lot of incidental and useless information transmission (such as the other IEs), resulting in a huge waste of X2 resource. Therefore, we consider that new dedicated X2-AP signaling should be defined. 
Observation 3:  New dedicated X2-AP signaling used to transmit the “intended TDD UL-DL configuration” is more preferred.
Regarding the second open issue, in case of CCIM interference mitigation scheme, according to the definition of CCIM, the cells in the same cluster should use the same TDD UL-DL configuration. Therefore, “intended TDD UL-DL configuration” exchange within one cluster is not necessary.
However, in case of power control scheme, information exchange between all cells is beneficial. 

Considering reducing the potential signaling burden on X2, new dedicated X2 signaling should not be defined as forced operation when the TDD UL-DL configuration changes, instead of transmitting dedicated X2 signaling depending on different interference mitigation scheme or any other algorithms. 
One promising scenario is to exchange the “intended TDD UL-DL configuration” between the clusters to reduce the CCIM threshold and no configuration exchange within one cluster to avoid the X2 signaling burden, as shown in Fig. 3.

[image: image3.emf]ClusterA

Power control used to reduce the CCIM threshold

ClusterB

Exchange the TDD config.

No exchange

No exchange


Fig. 3: promising scenario for TDD config. Exchange
Observation 4:  New dedicated X2 signaling should not be defined as mandatory operation and could be configured depending on the actual scenario. 
According to the abovementioned analysis, we provide following proposals:
Proposal 1: We kindly ask RAN1 to further explain and clarify the existing conclusion to avoid possible ambiguity.
Proposal 2: Above design details mentioned in this contribution should be considered by RAN1.
4 Conclusion

In this contribution, the design details for backhaul signalling are discussed. Our observations are summarised as follows:
Observation 1: Existing conclusion should be further explained and clarified.
Observation 2: Performance degradation derived from “intended configuration” should be estimated.
Observation 3:  New dedicated X2-AP signaling used to transmit the “intended TDD UL-DL configuration” is more preferred.
Observation 4:  New dedicated X2 signaling should not be defined as mandatory operation and could be configured depending on the actual scenario.
Hereby we propose:
We kindly ask RAN1 to further explain and clarify the existing conclusion to avoid possible ambiguity.
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