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1.
Introduction
The enhancements to LTE TDD for Downlink-Uplink interference management and traffic adaptation (eIMTA) WI has been progressed in RAN1 [1], and some agreements are provided to RAN2 in this meeting [2]. The agreements that may have impacts on RAN2 are excerpted below. 
This paper addresses potential impacts on RAN2 based on the RAN1 agreements, and also addresses further impacts expected from eIMTA operation. 
· Agreements on L1 signaling for UL-DL reconfiguration
· No new TDD UL-DL configurations are introduced in the backward compatible carrier (in WI on TDD eIMTA)
· Explicit L1 signalling by UE-group-common (E)PDCCH is used for TDD UL-DL reconfigurations
· The explicit L1 signaling is used to at least inform the UE of the downlink subframes to detect (E)PDCCH, and to possibly measure CSI
· Other purposes of this L1 signaling are FFS
· Agreements on HARQ timeline
· Downlink HARQ timing follows a higher layer RRC configured TDD configuration
· At least configurations 2 and 5 can be selected

· FFS other configurations

· Further decide on the uplink scheduling and HARQ timing between the following alternatives
· Alt-1:Uplink scheduling timing and HARQ timing follow TDD configuration signaled in SIB1
· Alt-2: Uplink scheduling timing and HARQ timing follow a higher layer RRC configured TDD configuration.
· Observation: 
· Uplink and downlink scheduling and HARQ feedback timing is not dependent on explicit L1 signalling
· Agreements on RRM/RLM

· The following holds for RRM/RLM for a cell in the backward compatible component carrier type:

· For a serving cell, conventional RRM/RLM measurement is applicable to all the subframes indicated as DL subframe or DwPTS of special subframe by SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell). 

· For the neighboring cell

· “same UL/DL allocation in neighboring cells” in NeighCellConfig means that all the subframes indicated as DL subframe or DwPTS of special subframe in SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell) of the serving cell can be used for RRM measurements.

· [Note]

· It is a common RAN1 understanding that IE “Subframe Assignment” defined in X2 AP interface refers to the SIB 1 UL-DL configuration
2.
Potential RAN2 impacts from RAN1 agreements
It seems that eIMTA is working on four different TDD UL-DL configurations, namely;
· SIB1 TDD configuration (default configuration)
· 
It has the smallest number of DL subframes. For example, DSUUUDSUUU.

· RRC signaled TDD configuration for DL (DL reference configuration)
· 
It has the largest number of DL subframes. For example, DSUDDDSUDD.

· L1 signaled TDD configuration (SF set pattern on default configuration)
· 
The number of DL subframes is in-between SIB1 configuration and DL RRC configuration. For example, DSUUDDSUUD.

· RRC signaled TDD configuration for UL (UL reference configuration)

· 
The need for this configuration is FFS in RAN1 because SIB1 configuration can be used for UL reference configuration.

The use of each configuration is different, for example;

· ‘PDCCH monitoring’ follows L1 signaled TDD configuration

· 
To make the UE to receive PDCCH in UL subframes of SIB1 configuration
· ‘Downlink HARQ timing’ follows DL RRC signaled TDD configuration

· 
To ensure that the UE sends the HARQ feedback on ‘always-UL’ subframes for the provision of UE missing L1 signaled TDD configuration.

· ‘Uplink HARQ timing’ follows SIB1 or UL RRC signaled TDD configuration

· 
To ensure that the UE receives the HARQ feedback on ‘always-DL’ subframes for the provision of UE missing L1 signaled TDD configuration.

For ‘Downlink HARQ timing’ and ‘Uplink HARQ timing’, the impact may be restricted to RAN1 because the HARQ feedback timing is determined in physical layer. 
For ‘PDCCH monitoring’, however, there may be some impacts in RAN2, because it changes the subframes the UE need to monitor. The definition of ‘PDCCH-subframe’ may need to be changed if the UE follows L1 signaled TDD configuration.
Proposal 1. RAN2 confirm that ‘PDCCH monitoring’ behavior may be impacted by eIMTA operation.

3.
RAN2 impacts expected from eIMTA operation

Current MAC is operating based on the single TDD configuration, i.e. SIB1 signaled TDD configuration. If multiple TDD configurations are used, some of MAC behaviors are impacted. 
3.1 PHR
With eIMTA, some of UL subframes can be changed to DL subframes. Then, the power headroom of those UL subframes would be different from the UL subframes that do not change. Therefore, the UE may need to report different set of power headroom, i.e. one for ‘always-UL’ subframes and the other for ‘variable-UL’subframes (and another ‘variable-UL’ subframes if two subframe patterns are used). This will have big impacts on PHR operation, for example, new PHR triggers and/or new PH MAC CE format is needed. 

Proposal 2. RAN2 confirm that PHR operation may be impacted by eIMTA operation.
3.2 Random Access

While the UE is using L1 signaled TDD configuration, it is possible that a Random Access procedure is triggered. If the UE follows L1 configuration for the RA procedure, there will be mismatch of TDD configuration between UE and eNB because the eNB will operate based on SIB1 configuration (for contention based RA case). In this case, the RA procedure may fail due to e.g. miss of PDCCH.
Proposal 3. RAN2 confirm that RA procedure may be impacted by eIMTA operation.
3.3 DRX

If the UE misses a L1 signaling that changes TDD configuration, the UE and the eNB will have different understanding of TDD configuration. Then, there will be mismatch of DRX state because DRX timers usually count the PDCCH-subframe which is changed depending on the TDD configuration. The mismatch of DRX state would lead to loss of PDCCH. Thus, it should be discussed whether and how to maintain the synchronization of DRX state even in the case of loss of L1 signaled TDD configuration.

Proposal 4. RAN2 confirm that DRX operation may be impacted by eIMTA operation.
4.
Proposal
In this paper, potential RAN2 impacts with eIMTA operation are explained. We propose that RAN2 confirm at least the following functions are impacted.
Proposal 1. RAN2 confirm that ‘PDCCH monitoring’ behavior may be impacted by eIMTA operation.

Proposal 2. RAN2 confirm that PHR operation may be impacted by eIMTA operation.
Proposal 3. RAN2 confirm that RA procedure may be impacted by eIMTA operation.

Proposal 4. RAN2 confirm that DRX operation may be impacted by eIMTA operation.
We think above impacts are not negligible, especially PHR operation, and require many RAN2 meeting time to be solved. Considering the completion date of the WI (December 2013) and the time slot allocated to October and November meetings (0.5 TU = 1 hour per each meeting), it may not be possible for RAN2 to provide solutions for all the impacted functionalities. 
Therefore, we finally propose that RAN2 refine the scope of the eIMTA WI to minimize the RAN2 impacts.

Proposal 5. RAN2 refine the scope of the eIMTA WI to minimize the RAN2 impacts
References
[1] TR36.828 eIMTA 
[2] R2-133056 LS on LTE_TDD_eIMTA

�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.





1
1

