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1.
Introduction

The concept and procedure of autonomous denials have been agreed in 3GPP for the in-device coexistence (IDC) WI. The IDC WI deals with in-device coexistence of LTE with other radio technologies such as BT/WLAN or GNSS in adjacent or sub-harmonic bands. Autonomous denial refers to a UE denying LTE UL transmissions to protect some critical signaling on the other radio, e.g. connection-setup events. 3GPP RAN2 has agreed that the amount of denials will be limited using a maximum allowed denial subframes over a long time period which will be configured by the eNB. It is left up to eNB implementation to configure a proper denial rate. It is left up to UE implementation which subframes are denied. No further feedback is provided from the UE to the eNB. If the eNB does not configure any denial rate, the UE shall not perform any autonomous denials. (Ref. R2-124343, [1])

The LTE UL autonomous denial for IDC in rare cases may have impact on PDCCH link adaptation accuracy and PDCCH capacity. To evaluate the potential impacts on UL demodulation performance, two things need to be considered. 

-
How to identify the autonomous denial?


The base station cannot distinguish the behaviour of LTE UL autonomous denial from missing detection (due to bad channel condition). It can be solved by configuring good channel condition to avoid the missing detection during the test. 

-
How to trigger the autonomous denial for test? 


3GPP RAN5 needs to know the detailed test configurations for RF conformance test. Since the details of the IDC indication trigger are left up to UE implementation, 3GPP RAN4 cannot give a generic indication on how to configure a number of trigger events in a certain measurement period. Different chip vendors may have different implementations. 

Therefore, 3GPP RAN4 could not evaluate the potential impacts of LTE UL autonomous denial based on current 3GPP RAN2's decision. If 3GPP RAN2 can give a set of specific trigger events of LTE UL autonomous denial in further release, RAN4 could define corresponding test cases (Ref. R4-125217, [2]).
2.
Discussion
As discussed above, the base station or test equipment cannot distinguish the behaviour of LTE UL autonomous denial from missing detection based on current RAN2's decision, and this may have impact on PDCCH link adaptation accuracy and PDCCH capacity.
On the other hand, the current RAN2 TS 36.321 [3] defines a P-field in the Extended Power Headroom MAC Control Element for Power Headroom Reporting:
-
P: this field indicates whether the UE applies power backoff due to power management (as allowed by P-MPRc in TS 36.101). The UE shall set P=1 if the corresponding PCMAX,c field would have had a different value if no power backoff due to power management had been applied;
According to the current TS 36.101 [4], an UE is allowed to apply Power Management Maximum Power Reduction (P-MPR) for:
a)
Ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications.
b)
Ensuring compliance with applicable electromagnetic energy absorption requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.
The P-MPR is introduced in the PCMAX equation such that the UE can report to the eNB the available maximum output transmit power. This information can be used together with the P-field in the Extended Power Headroom MAC Control Element (which indicates whether the UE applies power backoff due to power management) by the eNB or test equipment to distinguish the behaviour of LTE UL autonomous denial from missing detection based on current RAN2's decision.
However, it is specified in TS 36.101 that the UE shall apply P-MPR only for the above cases. Therefore, a change request (CR) is required to be agreed into TS 36.101 to allow the use of P-MRP for autonomous denial for in-device coexistence:

c)
Ensuring in-device coexistence of E-UTRA with other radio technologies such as BT/WLAN or GNSS in adjacent or sub-harmonic bands.
Other signals may be used to inform the eNB that the UE use LTE UL autonomous denial for in-device coexistence, but other standards changes in the higher layer signalling (MAC or RRC) would then be necessary.
3.
Conclusions

In this paper, we have described that the base station or test equipment cannot distinguish the behaviour of LTE UL autonomous denial from missing detection based on current RAN2's decision, and this may have impact on PDCCH link adaptation accuracy and PDCCH capacity. We have proposed to agree a CR into TS 36.101 to allow the use of P-MRP for autonomous denial for in-device coexistence to solve the described issue. The proposed CR is provided in R4-130563.
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