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1 Introduction

Some remaining open issues on eIMTA with RRC impact were discussed over the email reflector under email discussion “[76-10] Open Issues for eIMTA” and are summarized in [1]. An additional list of RRC parameters based on existing agreements was discussed under email discussion “[76-09] RRC Parameter List for eIMTA” and is captured in [2].

This contribution expands on the open issues in [1] and considers additional issues with RRC impact.

2 Remaining Issues with RRC Impact
The following are some remaining issues on eIMTA requiring support of RRC signaling.

1) Deactivation of Operation with Adapted TDD UL-DL Configuration

Activation of eIMTA operation can be implicit through the configuration of any of associated parameters. However, it can also be beneficial to deactivate eIMTA operation for a UE. For example, the buffer for data transmissions to the UE can be significantly reduced, or even be empty, in which case it is preferable to release the additional SRS or periodic CSI resources that are allocated to the UE as part of the eIMTA operation. eIMTA deactivation can also completely remove any possibility of incorrect UL transmissions due to an erroneous detection of the DCI format 1C with a configured eIMTA-RNTI. Such deactivation is similar to a cell deactivation in carrier aggregation.

Proposal 1: Configuration of eIMTA deactivation for a UE is supported.
2) Configuration of 
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 for UL Subframes Using the 2nd UL Power Control Process 
UL subframes (SFs) where a UE uses the 2nd UL power control (PC) process will be subject to DL interference and PUSCH transmissions will experience worse SINR. This was the motivation behind the introduction of the 2nd UL PC process. However, the 2nd UL PC process cannot result to receptions that are as reliable as the ones in UL “fixed” SFs. While for data transmissions this is not a major issue (HARQ retransmissions can address incorrect receptions due to the likely higher operating BLER than in UL “fixed” SFs), this is not the case with transmission of aperiodic CSI for which the BLER requirements are fixed and cannot benefit from HARQ retransmissions. Ensuring the UCI reception reliability was also the reason for placing PUCCH only in UL “fixed” SFs where DL interference is unlikely to occur (including impossible to occur such as in SF #2). Therefore, to allow reliable reception of aperiodic CSI in a PUSCH transmission that uses the 2nd UL power control process and for which enforcing an operating data BLER to be same as in UL “fixed” SFs is not possible for all UEs, the value of 
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 should be separately configured for A-CSI transmissions in the set of UL SFs using the 2nd UL power control process.  

Proposal 2: 
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 is separately configured for UL Subframes using the 2nd UL PC process.
3) Configuration of PSRS_OFFSET,c(m) for UL Subframes Using the 2nd UL PC Process 
In CA, PSRS_OFFSET,c(m) is separately configured for each cell. This is because the parameters for each UL PC process for PUSCH transmissions in each cell are also independently configured to allow a network the flexibility for different scheduling strategies, different IoT operating point, and different operating BLER for PUSCH data in each cell. However, the accuracy of the SRS reception should be mostly fixed as it is needed for UL CSI estimation purposes, timing purposes, etc. The same situation occurs in the two UL SF sets using the two UL PC processes in eIMTA and they can be functionally viewed as SFs in different cells. Therefore, as also discussed above, a network is highly likely to operate a UE with an increased data BLER in the 2nd set of UL SFs while still requiring a similar UL CSI estimation accuracy from the SRS. Therefore, PSRS_OFFSET,c(m) should be independently configured for the SF set using the 2nd UL PC process.
Proposal 3: PSRS_OFFSET,c(m)  is separately configured for UL Subframes using the 2nd UL PC process.
4) Initialization of Closed Loop Power Control for 2nd UL PC Process 
According to the Rel-11 specifications, for both types of 
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 (accumulation or current absolute), the first value is set as 
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 when 
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 is received by higher layers. Although the Rel-11 specifications are obviously not applicable to eIMTA (they are applicable to CA), an extension of the above to eIMTA would initialize 
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 for the 2nd UL PC process (and even for the 1st UL PC process, it will be 
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 in case a respective 
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 is also configured by RRC as part of the eIMTA configuration and the existing, pre-eIMTA configuration, values are not re-used). This of course will be detrimental and can result to a UE transmission power that is significantly different than a desired one. For conventional operation, and prior to PUSCH transmissions, a UE already establishes a proper 
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 value through the RACH procedure. 
One option is for RRC signaling to also configure the value of 
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 (in addition to other UL PC parameters) for eIMTA. However, this can only be suboptimal as there is a delay before the RRC configuration becomes effective and the eNB may not have the same understanding as the UE of the 
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 value in SF 
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 at the time of eIMTA configuration. For proper functionality, when the UE begins operation with eIMTA in SF 
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, the UE should initialize 
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 for the 2nd UL PC as 
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 (and, if parameters for the first UL PC process are also configured, 
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 should also be initialized as 
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). No additional RRC signaling is required.
Proposal 4: A UE that begins operating with eIMTA in subframe 
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 shall initialize 
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 for the 2nd UL PC process as 
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 is the closed-loop component of the UL PC process prior to eIMTA operation. 
5) SRS Transmission Bandwidth in UL Subframes 
eIMTA defines two types of UL SFs (other than the ones for UL PC); SFs where PUCCH can be transmitted (UL SFs in the DL reference TDD UL-DL configuration) and SFs where PUCCH cannot be transmitted. Although an explicit agreement is not yet made (and is not clear whether one is needed), SPS PUSCH can only be transmitted in the former SFs as respective parameters are RRC configured while the TDD UL-DL configuration can change more frequently than can be supported by RRC re-configurations (typically, SPS PUSCH is placed towards the two ends of the UL bandwidth and uses frequency hopping for diversity purposes). 

Unlike conventional operation, having PUCCH and SPS PUSCH only in SFs that are UL SFs in the DL reference TDD UL-DL configuration (and having only PUSCH in UL SFs of an adapted TDD UL-DL configuration that are DL SFs in the DL reference TDD UL-DL configuration) can result to a large part of the UL bandwidth without sounding if the network sets the SRS transmission bandwidth configuration to be relative to the SFs where PUCCH (and SPS PUSCH) are transmitted. This can be problematic as DL reference TDD UL-DL configurations are DL heavy and have only 1 or 2 UL SFs to carry all PUCCH and SPS PUSCH. For example, considering the likely case of TDD UL-DL configuration 5 being the DL reference one, SR resources are likely to be reserved in every SF#2 (as the SR latency will already be too high), P-CSI resources are also likely to be reserved in every SF#2, and a multiplexing capacity of PUCCH Format 3 is 4 UEs/RB as at least one of the UEs is also likely to be transmitting SRS in every UL SF#2. For a small number of RRC_CONNECTED UEs (including non-eIMTA UEs), such as ~20-30 UEs, a resulting percentage of a 10 MHz UL BW used for PUCCH transmissions can exceed 20%-30% (10-15 RBs) or more if SPS PUSCH is also considered. 

SRS is particularly useful in TDD, and becomes even more so with eIMTA as it can even replace, to a large extent, CSI feedback (e.g. SRS transmitted in UL SFs where the UE experiences DL/UL-dominant interference can be used for DL scheduling in DL SFs where the UE experiences DL/UL-dominant interference). All UL BW should be possible to sound in UL SFs where only PUSCH is transmitted. Therefore, the cell-specific parameter srs-BandwidthConfig should be separately configured for UL SFs that are not UL SFs in the DL reference TDD UL-DL configuration.

Proposal 5: srs-BandwidthConfig is separately configured for UL SFs that are not UL SFs in the DL reference TDD UL-DL configuration.
6) Periodic SRS Configuration 
One issue that was discussed over the email reflector was whether the UE should be reconfigured the P-SRS transmission parameters upon configuration with eIMTA operation or whether the P-SRS transmission parameters in UL “flexible” subframes should be separately configured.

Separate configuration is preferred for a simple reason. With TDD UL-DL configuration 5, the only subframe where the SRS can be placed is SF#2. Then, if the P-SRS transmission parameters are reconfigured for eIMTA, and P-SRS transmissions in an UL “fixed” subframe and UL “flexible” subframes are co-dependent, either the P-SRS periodicity needs to be 2 subframes, in order to have a chance (not always guaranteed) to sound an UL “flexible” subframe, or the periodicity needs to be 5 subframes and only SF#7 can be additionally sounded which may or may be an UL “flexible” subframe. Separate configuration of P-SRS for UL “flexible” subframes removes the dependence to the P-SRS configuration in UL “fixed” subframes, allows for different periodicities to be configured, enables sounding in SF#3 (practically guaranteed to be an UL “flexible” one and can provide the lowest latency in obtaining an UL CSI) and SF#7 or SF#8 which effectively guarantees sounding in an UL subframe experiencing DL interference. In general, independent configuration enables a network to choose any UL “flexible” subframe while allowing for the shortest latency in obtaining an UL CSI in order to schedule PUSCH in UL “flexible” subframes.

Proposal 6: P-SRS transmission in UL “flexible” subframes is separately configured upon eIMTA configuration.
3 Conclusions

This contribution considered remaining issues related to RRC signaling and proposes the following.
Proposal 1: Configuration of eIMTA deactivation for a UE is supported.

Proposal 2: 
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 is separately configured for UL Subframes using the 2nd UL PC process.
Proposal 3: PSRS_OFFSET,c(m)  is separately configured for UL Subframes using the 2nd UL PC process.
Proposal 4: A UE that begins operating with eIMTA in subframe 
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 for the 2nd UL PC process as 
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 is the closed-loop component of the UL PC process prior to eIMTA operation. 
Proposal 5: srs-BandwidthConfig is separately configured for UL SFs that are not UL SFs in the DL reference TDD UL-DL configuration.
Proposal 6: P-SRS transmission in UL “flexible” subframes is separately configured upon eIMTA configuration.
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