3GPP TSG-RAN WG4 Meeting #65
R4-126283
New Orleans, U.S.A, Nov. 12-16, 2012

Title:
Discussion on the RRM measurements in Phase III in IDC
Source:
Huawei, Hisilicon
Agenda Item:
6.25.1
Document for:
Discussion
1 Introduction

In order to allow users to access various networks and services ubiquitously, an increasing number of UEs are equipped with multiple radio transceivers. Due to extreme proximity of multiple radio transceivers within the same UE operating on adjacent frequencies or sub-harmonic frequencies, the interference power coming from a transmitter of the collocated radio may be much higher than the actual received power level of the desired signal for a receiver. This situation causes In-Device Coexistence (IDC) interference. 
In RAN4 #64bis meeting, the impacts to RRM requirements of IDC were discussed in [1]~[5] and one way forward was agreed in [6]. The main issue is focusing on the Phase III during which
· UE should comply with existing RRM, RLM and CSI measurement requirements and ensure the measurements are free of IDC interference.

· ISM interfere to LTE: 
· FDM solution: for inter-frequency measurements on the problematic carriers, UE may have to block all ISM transmitters during the measurement gaps. No test cases are needed and up to UE implementation. 
· TDM solution: to ensure RRM, RLM and CSI measurements are clean of IDC interference, the UE should not measure during DRX sleep time. To verify whether UE could comply with existing RRM, RLM and CSI measurement requirements based on IDC related new DRX configurations. 
· ISM autonomous denial: no impacts on LTE
· LTE interfere to ISM
· FDM solution: for inter-frequency measurements on the problematic carriers, UE may have to block all ISM transmitters during the measurement gaps. No test cases are needed and up to UE implementation.
· TDM solution: same as TDM solution in “ISM interfere to LTE” bullet. 
· LTE autonomous denial: To verify whether UE could comply with the current RRM, RLM and CSI requirements. 

· For the next meeting RAN4 #65
· Companies are encouraged to verify* 
· whether UE could comply with existing RRM, RLM and CSI measurement requirements based on IDC related new DRX configurations (both HARQ and DRX solutions will be considered)
· whether UE could comply with the current RRM, RLM and CSI requirements for autonomous denial

· Providing CR for TS36.133 to introduce IDC feature into RAN4 and finish the core part in RAN4.
· Conclude RAN4’s observations and send response LS to RAN2 

* The detail configurations of DRX and autonomous denial can be found in RP-121423.

In this paper we present our views on the verification of RRM, RLM and CSI measurements with the introduction of IDC interference in Phase III based on the RAN2 agreements on TDM related solutions.
2 Discussion

2.3 When UE reports TDM pattern

When UE reports preferred TDM pattern to eNB for scheduling, the eNB will perform data scheduling on these subframes according to the following principle: 
	idc-SubframePattern

A list of one or more subframe patterns indicating which HARQ process E-UTRAN is requested to abstain from using. Value 0 indicates that E-UTRAN is requested to abstain from using the subframe. The first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string divided by 10. Note 1.


Take FDD as one example, the subframe pattern can be 

subframePatternFDD-r11



BIT STRING (SIZE (40)),

For “1” subframe(s), it means the eNB can schedule data on these subframe(s). Typically the WIFI transmitter will be OFF to avoid the strong in device interference.
For “0” subframe(s), it means the eNB should not schedule data on these subframe(s). Typically the WIFI transmitter will be ON to perform data transmission.

The RRM measurement and RLM monitoring should be performed on the “1” subframes to obtain accurate samples without in-device interference. Based on the experience from eICIC discussion in R10, the time domain measurement resource restriction pattern configured for the measured cell indicates at least one subframe per radio frame for performing the intra-frequency measurements.
Proposal 1: The RRM measurement and RLM monitoring should be performed on the “1” subframes to obtain accurate samples without in-device interference. The density of “1” subframes should be at least one subframe per radio frame.
2.4 When UE reports DRX configuration
When UE reports DRX configuration to eNB for IDC avoidance, the eNB will reconfigure the DRX configuration via RRCConnectionReconfiguration message.

After the UE receives the new DRX configurations, the question is how UE should perform the RRM and RLM measurement and what requirements UE should satisfy. In R8, how the UE performs RRM and RLM is not explicitly specified. To be specific, on which subframes the UE perform sampling is UE implementation specific. Theoretically the UE can get the samples on ACTIVE subframes or non-ACTIVE subframes. 

In IDC scenarios, the DRX pattern is further used for the IDC interference avoidance. The LTE eNB schedules UE in Active time while the WIFI works in non-Active time alternatively. Thus the UE RRM and RLM measurement should be performed during the Active time.
Currently the following DRX configurations are introduced for IDC avoidance.

TDM-AssistanceInfo-r11 ::=
CHOICE {


drx-AssistanceInfo-r11



SEQUENCE {



drx-CycleLength-r11




ENUMERATED {sf40, sf64, sf80, sf128, sf160,













 sf256, spare2, spare1},



drx-Offset-r11





INTEGER (0..255) 
OPTIONAL,


drx-ActiveTime-r11




ENUMERATED {sf20, sf30, sf40, sf60, sf80,












 sf100, spare2, spare1}

},


idc-SubframePatternList-r11


IDC-SubframePatternList-r11,

...

}

It can be seen that at least 20 successive subframes per 256 subframes can be used for RRM measurements and RLM monitoring.  
For RRM measurement in DRX state typically 5 samples which sample includes 1~2 subframes are cumulated. Though the successiveness of 20 subframes will give some challenges for the RSRP/RSRQ measurements, the performance requirements can be satisfied with large probability. The final decision should be based on link level simulations.
For RLM monitoring in DRX state, the current requirements are:
In DRX mode operation, the physical layer in the UE shall at least once every DRX period assess the radio link quality, evaluated over the previous time period defined in [10], against thresholds (Qout and Qin) defined by relevant tests in [10].

The detailed performance requirements are defined in TS 36.133.
Table 7.6.2.2-1: Qout and Qin Evaluation Period in DRX

	DRX cycle length (s)
	TEvaluate_Qout_DRX  and TEvaluate_Qin_DRX  (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in section 7.6.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	   Note (20)

	0.04 < DRX cycle ≤ 0. 64
	   Note  (10)

	0.64 < DRX cycle ≤ 2.56
	Note  (5)

	Note:
Evaluation period length in time depends on the length of the DRX cycle in use


From the above table, it can be seen that when DRX cycle is less 640ms there is at least 20 subframes which can be used for RLM monitoring. Thus with most probability the R8 RLM requirements are applicable for IDC case.
Proposal 2: The RRM measurement and RLM monitoring should be performed on the active subframes to obtain accurate samples without in-device interference. 
Proposal3: The R8 RRM and RLM performance requirements are applicable for IDC.
3 Conclusion

In this paper the RRM impacts of IDC are analyzed especially the impacts to RRM and RLM measurements and requirements. It is proposed
Proposal 1: The RRM measurement and RLM monitoring should be performed on the “1” subframes to obtain accurate samples without in-device interference. The density of “1” subframes should be at least one subframe per radio frame.
Proposal 2: The RRM measurement and RLM monitoring should be performed on the active subframes to obtain accurate samples without in-device interference. 
Proposal3: The R8 RRM and RLM performance requirements are applicable for IDC.
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