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1 Introduction
In last meeting, the agreements related to IDC signaling and related open points were [1]:

	Agreements
1
All necessary/available assistant information for FDM and TDM solutions is sent together (details FFS)

2
The IDC indication is a new UL-DCCH (RRC) Message. (FFS: whether we introduce a general message that could host also other indications (e.g. MBMSIneterestIndication)

3
The IDC indication can also be reused to send the updated assistant information (including the case that there is no longer an IDC problem).
4
In case of inter-eNB handover, the assistant information is transferred from the source to the target eNB.
5
A prohibit mechanism is used to restrict the interval at which the UE may send IDC indications

6
FSS whether the network indicates via dedicated signaling whether the UE may trigger and send an IDC indication. (It is FFS whether the network indicates for which frequencies the UE may trigger an IDC indication and if so, how this information is provided). 




The overall IDC signalling procedure is thus in principal agreed. The stage 2 agreements are captured in [2]. 
Some of these FFSs are discussed in e-mail discussion “[77bis#29] LTE/IDC: IDC indication content”.

This document provides some further details on some of the above points related to the IDC indication content and related signalling procedures.
2 Indication of allowing IDC and frequencies to report

Since the network may not have implemented IDC functionality, the UE should be informed if it is allowed to send IDC indications. Because the IDC feature involving network is only for connected mode UEs, this IDC configuration will be sent by dedicated signaling during e.g. RRC connection establishment. The IDC configuration is valid only during the life-time of the RRC connected state or until it is reconfigured or released. In order to avoid sending an IDC configuration to the UE that does not need such feature, the network should know if the UE supports IDC measures. This capability is signaled to the network.
Proposal 1 A UE that supports IDC measures will indicate this capability to the network.

Typically, the network provides information to the UE on which frequencies to perform RRM measurements. Reasons for the measurement configuration are limited measurement capacity in the UE, avoiding unnecessary radio interface signaling. This will also minimize any affects on the power consumption of the UE. The network knows the candidate frequencies for possible inter-frequency handovers in its network as well as any companion networks and thus can avoid unnecessary measurements. The same principle should also be applied to IDC reporting. The frequencies for IDC reporting may not be equal to what is used in RRM measurements and can cover more frequencies than currently used in RRM measurements and contained in any neighbour cell lists. Thus, it is suggested that based on the UE IDC capability, the network configures for which frequencies the UE reports IDC problems. This configuration will avoid unnecessary IDC measurements and reporting. The set of IDC frequencies signaled implicitly informs the UE that the network supports IDC measures.

Proposal 2 The network indicates by dedicated signaling the frequencies for which the UE may report IDC problems. 
Proposal 3 If the network does not list frequencies or does not sent any IDC measurement configuration for the UE, the UE shall not send any IDC indication.

When the UE is in LTE idle mode, it is expected that normal idle mode procedures, measurements, cell re-selection, paging reception, RRC connection establishment etc, are performed. The UE should perform autonomous denials in ISM side to ensure that LTE would function according to already specified behavior in LTE idle.

Proposal 4 In LTE idle mode, the UE should apply autonomous denial of ISM transmission/receptions to ensure functioning of idle mode procedures, such as paging reception, system information acquisition and measurements.
3 Assistance information

In this section, we discuss about the required assistance information for TDM and FDM solutions. There could in addition also be RRM measurements included. This is discussed in a separate contribution [3].
3.1 TDM assistance information

For DRX, short and long DRX patterns needs to be considered separately. 

In LTE+BT, scenario, the network provides DRX configuration for short term gaps. Providing DRX parameters are not sufficient since some other configurations (SR and CQI) might be impacted. Thus it is preferable that the UE reports desired subframe reservation bitmap, which is based on HARQ timing. The eNB can then decide DRX parameters. 
In other cases, the desired cycle length can be longer. Thus it is not efficient to provide a bitmap over tens of subframes. Instead, it is sufficient that the UE proposes a desired cycle length and on-time.

3.2 FDM assistance information
Since the frequency responses, filter attenuations, blocking values are not necessarily linear decreasing or the same over the particular band in question, the severity of interference may not decrease in a linear fashion the further the considered frequency gets from the ISM band. Thus there is a need to report on a per frequency carrier. It can also be that the frequency close to the ISM is acceptable if the UE is located close to the base-station whereas the frequency further from the ISM can be bad if the UE is located far from the base station. 

Proposal 5 The IDC indication of unusable frequencies should be given per frequency carrier block (FFS if it should be common carrier/block size, e.g. 5 MHz, or the actual carrier bandwidth used).

If the network receives some guidance on the severity of the problem for the LTE and/or ISM receivers on the frequencies that are considered “unusable”, the network can do a better judgement which mitigation actions to perform. Note that the severity may change from frequency to frequency as indicated previously. It is thus proposed to include: 
For the case when LTE is the victim:

· Degradation (in dB) per frequency carrier for UE reception, estimated based on ISM activities (and received signal strength/quality in LTE)

· No performance requirements are necessary to be defined; it is only based on UE implementation 

The eNB can then determine if this degradation is OK, can it be compensated by increased TX power, or if other actions are needed.

For the case when the ISM is the victim:

· The maximum UL power that is acceptable for ISM reception per frequency carrier
The eNB can then determine if the power level that is acceptable for ISM reception is sufficient for the service. For a UE close to the eNB, lower transmission power can be acceptable than for a UE further away. For instance, consider a case with two UEs, one close to the eNB and one far from the eNB. The UE close to eNB can be allocated a frequency located close to the ISM band since less TX power is needed. With a limited TX power from the UE, more robust coding, modulation might be used. On the other hand, the UE far from the base-station can be allocated a frequency located further from the ISM band since higher UL TX power is needed.
Thus, if the eNB receives some additional information about the severity on the unusable frequencies, the eNB can make a better choice between DRX and Handover, and also consider QoS and load aspects, since it can determine if the potential degradation can be compensated by e.g. increased TX power and frequency based scheduling, or if other action is needed.
Proposal 6 The assistant information aiding DRX decisions are: 
-  LTE+BT: Desired subframe reservation bitmap, which is based on HARQ timing. The eNB can then decide DRX parameters;
-  Other cases: Desired cycle length and on-time.
Proposal 7 The assistant information aiding FDM decisions are:
- LTE victim: Degradation (in dB) per frequency carrier for UE reception, estimated based on ISM activities (and received signal strength/quality in LTE;
- ISM victim: The maximum UL power that is acceptable for ISM reception.
4 Conclusions and Proposals

In this contribution, we have discussed of configuration for IDC indication as well as assistance information for FDM and TDM solutions. The proposals are:

Proposal 8 A UE that supports IDC measures will indicate this capability to the network.

Proposal 9 The network indicates by dedicated signaling the frequencies for which the UE may report IDC problems. In case of any changes the network sends a new indication.

Proposal 10 If the network lists no frequencies at all, or have not sent any IDC measurement configuration for this RRC connection, the UE may not send an IDC indication.

Proposal 11 In LTE idle mode, the UE should apply autonomous denial of ISM transmission/receptions to ensure functioning of idle mode procedures, such as paging reception, system information acquisition and measurements.

Proposal 12 The IDC indication of unusable frequencies should be given per frequency carrier block (FFS if it should be common carrier/block size, e.g. 5 MHz, or the actual carrier bandwidth used).

Proposal 13 The assistant information aiding DRX decisions are: 
-  LTE+BT: Desired subframe reservation bitmap, which is based on HARQ timing. The eNB can then decide DRX parameters;
-  Other cases: Desired cycle length and on-time.

Proposal 14 The assistant information aiding FDM decisions are:
- LTE victim: Degradation (in dB) per frequency carrier for UE reception, estimated based on ISM activities (and received signal strength/quality in LTE;
- ISM victim: The maximum UL power that is acceptable for ISM reception.
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