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1. Introduction

In RAN#55, to increase TD-LTE system efficiency while fulfilling the coexistence requirement to TD-SCDMA system on adjacent frequency a new WID is approved in LTE R11 [1]. The objective of the WI is to specify the additional special subframe configurations of DwPTS consisting of 6/5 OFDM symbols for EUTRA frame structure type 2 for normal cyclic prefix/extended cyclic prefix respectively in the relevant specifications, with 2 OFDM symbols in UpPTS.
In RAN1#68bis, it has been agreed to add the following new special subframe configurations [2]:
· For DwPTS with normal cyclic prefix in downlink, special subframe configuration 9 is added for (DwPTS:GP:UpPTS) = (6:6:2).

· For DwPTS with extended cyclic prefix in downlink, special subframe configuration 7 is added for (DwPTS:GP:UpPTS) =(5:5:2).
Furthermore, LS on additional special subframe configuration for E-UTRA TDD from RAN1 is sent to RAN2, and RAN2 is requested to specify the necessary signaling and procedure to support the use of the additional special subframe configurations [3].

So the signaling design related issues on supporting special subframe configuration are discussed in this contribution.
2. Discussion on the signalling to support additional special subframe configuration
2.1 The requirements of UE capability to support the special subframe configuration for TDD system
In order to increase TD-LTE system efficiency and avoid the interference when coexists with TD-SCDMA system on adjacent frequency which has been widely deployed in China [2], the additional special subframe configuration is a basic feature which is mandated for UE to support in our network.
So in the WI [1], supporting the special subframe configuration is mandatory for R11 UE in TDD system.
Observation 1: The additional special subframe configuration for TDD is a basic feature, and supporting the feature is mandatory for R11 UE in TDD system.
2.2 The impact of additional special subframe configuration on RAN2 signalling
In current RAN2 specification, special subframe configuration for TDD system is conveyed in the IE TDD-Config. There are several use cases for eNB to transmit it to UEs.
· Case 1: Informing idle UE the special subframe configuration of serving cell
In this case, the configuration information is included in SIB1 (SystemInformationBlockType1), which is used when UE performs idle-mode measurements or accesses the network.
· Case 2: Informing connected UE the special subframe configuration of Scells in the scell addition of  carrier aggregation case or target cell in handover case.
For scell addition case, this configuration information is conveyed in RadioResourceConfigCommonSCell-r10, and for handover case, the special subframe configuration is conveyed in RadioResourceConfigCommon of MobilityControlInfo. 
So we can see for current specification, the special subframe configuration for TDD system has been used for both idle and connected UEs.
Observation 2: According to current specification, the special subframe configuration for TDD system has been used for both idle and connected UEs.
2.3 How to send the additional special subframe configuration 
When network uses the new special subframe configuration, there are two ways to send the configuration information to UE, which can have different impact on the signaling design:
· Only dedicated signaling
eNB only sends the special subframe configuration to the RRC connected UEs by dedicated signalling. For example, we can add new additional special subframe pattern for R11 (e.g. AdditionalSpecialSubframePatterns-r11) in RadioResourceConfigDedicated. By utilizing this method, there is only one IE to be changed. 
For the connected UEs, network needs to send the configuration information to UEs one by one, so the introduced overhead maybe increase with the amount of UEs that supporting the additional special subframe patterns.  
The idle UEs cannot know the real special subframe configuration if the additional special subframe patterns are configured, and will perform the operation according to the TDD-config in SIB1. In this case network should inform idle UE the fake and “similar” patterns in SIB1 (i.e., for normal CP case, TDD-config should be set to config.5and for extended CP case, TDD-config should be set to config.4 [4]). Through this configuration, the UEs who don’t support the new patterns only miss some DL OFDM symbols and UL/DL interference can be avoided.
· Broadcast signaling + dedicated signaling 
For TDD system, the new introduced special subframe configuration is cell specific parameter, and eNB can include the special subframe configuration in SIB1, so all the UEs including both connected and idle UEs can know it. eNB also should include the configuration information in RRCConnectionReconfiguration message when performing RRC reconfiguration in SCell addition case and mobility case. (It is noticed that when using the broadcast signaling + dedicated signaling method, the fake and “similar” patterns are still needed to be sent to UEs who don’t support the new patterns to avoid UL/DL interference.)
With this method, there are several potential benefits:

· It can be useful for both connected and idle UEs. Especially for idle UEs it can provide more measurement opportunities by knowing the special subframe configuration, compared with the TDD config.5 mentioned above. 
· For connected UEs, it is unnecessary for network to send the configuration information one by one in case of RRC reconfiguration. Furthermore, the new introduced special subframe configuration will be a basic feature in our LTE system, so a large number of UE supporting the mandatory feature can be foreseen. So the signaling overhead can be saved compared with the only dedicated signaling way. 
Based on above analyzes, we prefer to use the broadcast signaling + dedicated signaling to send the new special subframe configuration. We has prepared for the corresponding CR for discussion.
Proposal 1:  The new additional special subframe configuration can be sent to UE by broadcast signaling + dedicated signaling.
3. Conclusion

In this contribution, the proposal is:
Proposal 1: The new introduced special subframe configuration can be sent to UE by broadcast signaling + dedicated signaling.
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