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1 Introduction

In recent RAN4 meetings, the TDD UL-DL configuration applicability clarification issue was widely discussed in [1]-[3]. For Rel-10 version, RAN4 group have made the agreement that:


The same uplink-downlink and special subframe configurations in the PCell and SCell are assumed in R10.
In last RAN4 meeting, there is some progress on this issue, a wayforward [4] was agreed on this topic, and the important consensus in last meeting can be listed as
· For the intra-band contiguous or non-contiguous carrier aggregation, the same uplink-downlink and special subframe configurations in the PCell and SCell are assumed in R11
· For inter-band carrier aggregation case:
·  The same uplink-downlink and special subframe configurations in the Pcell and Scell are supported in R11
·  Additionally, RAN1 assumed the support of different TDD UL-DL and special subframe configurations can also be supported in R11 in different bands.
·  From RRM and UE performance requirements, there are no specific discussions on different TDD UL-DL configurations till RAN4 #68.
· RAN4 is developing RF requirements for release 12 WI on inter-band CA WI on band 39 and band 41 (CA_39A-41A) under the assumption:
·  Different TDD UL-DL configurations and special subframe configurations can be used for the UE supporting this CA configuration and which are not capable of simultaneous reception and transmission.
·  The RF requirement specified for Rel-12 can be used in a release independent manner. 

· RAN4 is to study the impact on RRM and UE performance requirements and define necessary requirements for the CA scenario supporting the capability described above in (1).
The important controversial issue is that, for RRM requirement, whether the different UL-DL TDD configurations can be supported or NOT in Rel-11. If not, which release could be supported? In this contribution, we continue to discuss the issue, and give the detailed analysis on the RRM requirements if the different TDD UL-DL configurations are supported for inter-band CA. 
2 Discussions
2.1

Impacts on RRM requirements
For the RRM requirements, we have some analysis on our previous contributions. After the careful checking with 36.133, we still think that there are no impacts on the current RRM requirements. Give an example as follows:
Assume there are two frequency layers, i.e., F1 and F2, and they are implemented for the inter-band carrier aggregation cases. For the UEs in the CA inter-band case, the typical UE design is to use the two RF chains from our understanding. For these kinds of UEs, firstly, there is no interference or neighbouring-frequency leakage, thus, the SINR at the UE side on each frequency layer will be not changed; secondly, UE is able to implement all the behaviours and measurements according to current requirements for the different carriers; thirdly, even if the different TDD UL-DL configurations are introduced, e.g., assume that PCell is configured with TDD UL-DL configuration 1, and SCell is configured with TDD UL-DL configuration 2, there exists the case that, the UE is transmitting signal on uplink subframe of PCC and UE is received signal on downlink subframe of SCC. However, due to the design of UE and there is no interference for the inter-band case. Thus, all the RRM requirements of CA shall be straightforwardly applied for all the RRM measurements including cell search, RSRP/RSRQ measurement, RLM, and positioning measurement, even if the different TDD UL-DL configurations are adopted for PCell and SCell. 
Proposal 1: No matter in which release the different TDD UL-DL configurations for inter-band CA can be supported, the different TDD UL-DL configurations for inter-band CA has no impacts on the current RRM requirements including cell search, RLM, RSRP/RSRQ measurement accuracy etc. aspects.
2.2

Discussions on Release Issue
The release issue is one significant issue here. As clarified in the background part, the RAN1 has the decision that:

RAN1 assumed the support of different TDD UL-DL and special subframe configurations can also be supported in R11 in different bands.
However, in last meeting, some companies pointed out the following questions:
· The inter-band CA for TDD WI, i.e., CA_39A-41A, starts only at Rel-12, there is no corresponding WI in Rel-11; 
· For the CA_39A-41A, there is a constraint on the UE’s capability for ‘not capable of simultaneous reception and transmission’, how to capture this kind of description in a general way;
Regarding the first question, this issue has the similar situation as ‘multiple-TAG’ topic. As we know that, the multiple TAG (pTAG, sTAG) is introduced in Rel-11, which is supported by RAN2’s signalling and feature. The corresponding RRM requirements have been also introduced in Rel-11 in order to align with the RAN2’s specifications. However, there are still some problems in the RF part, i.e., there is no inter-band CA implementation in RF part in Rel-11, which is one typical multiple-TAG use-cases in future system. Then, the related RRM CA test cases with multiple-TAG have not introduced in Rel-11. From our understanding, the first question could be solved as the similar way as ‘multiple-TAG’ issue, i.e., even if the RF part is NOT ready for the corresponding requirements, the RRM requirements could be also introduced without corresponding test cases in order to align with the RAN1’s consensus.
For the second question, regarding the UE’s capability for ‘not capable of simultaneous reception and transmission’, the root causes for the constraints are, firstly, no such big insertion loss on inter-band CA; secondly, the eNB will only schedule the UE for the same uplink or downlink for both PCell and SCell. The requirement shall be limited on RF part by the different setting parameters, and this is NOT the general way for defining RRM requirements. Then, a note may be added in RRM requirement to refer the corresponding RF specification.
Based on the discussions on the above two questions, the final key issue is the release part. From our previous contributions, our views are introducing the different TDD UL-DL configurations in Rel-11, and the main point is to align with the understanding of different 3GPP groups in Rel-11. However, in order to save the online discussion time on this issue, we could accept the same TDD UL-DL configurations in Rel-11 for considering the RF part issue and test case issues as compromise with interested companies. For Rel-12, the clarification for different TDD UL-DL configurations shall be added in 36.133.
Based on the above analysis, the following proposals can be achieved:


Proposal 2: Taking the RF part issue and test case issue into account, the same uplink-downlink and special subframe configurations in the PCell and SCell are assumed in R11.

Proposal 3: For the intra-band contiguous or non-contiguous carrier aggregation, the same uplink-downlink and special subframe configurations in the PCell and SCell are assumed in R12.


Proposal 4: For the inter-band carrier aggregation, the different uplink-downlink and special subframe configurations can be supported in R12. 

Proposal 5: Add a note that, the UE who supported the different uplink-downlink and special subframe configurations shall follow the requirements defined in 36.101.
3 Conclusion
In this contribution, we continue to discuss the issue, and give the detailed analysis on the RRM requirements if the different TDD UL-DL configurations are supported for inter-band CA. Based on the analysis, the following proposals are achieved:

Proposal 1: No matter in which release the different TDD UL-DL configurations for inter-band CA can be supported, the different TDD UL-DL configurations for inter-band CA has no impacts on the current RRM requirements including cell search, RLM, RSRP/RSRQ measurement accuracy etc. aspects.

Proposal 2: Taking the RF part issue and test case issue into account, the same uplink-downlink and special subframe configurations in the PCell and SCell are assumed in R11.

Proposal 3: For the intra-band contiguous or non-contiguous carrier aggregation, the same uplink-downlink and special subframe configurations in the PCell and SCell are assumed in R12.


Proposal 4: For the inter-band carrier aggregation, the different uplink-downlink and special subframe configurations can be supported in R12. 

Proposal 5: Add a note that, the UE who supported the different uplink-downlink and special subframe configurations shall follow the requirements defined in 36.101.

Based on these proposals, the draft CRs for both Rel-11 and Rel-12 are provided in [5] and [6], respectively.
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