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1
Introduction
During 3GPP RAN1#72bis meeting a contribution about Strong Mismatch Zones [1] has been presented in which we have explained and quantified with simulation results their impact on a typical HetNet network layout. In that contribution we have indicated that for a HetNet setup this situation may be negatively impacting the overall UL capacity. We provide further details on identifying UEs in the Strong Mismatch Zone addressing several comments raised during the meeting. 
2
Strong Mismatch Zone
In [1] we have explained that typically in a HetNet scenario around an LPN DL cell border there exist areas called Strong Mismatch Zones where UEs connected and served by macro cells are creating strong interferences to LPNs. The reason for the high UL interference at the LPN is that the UEs are power controlled by the macro only. This may of course require that the UE will transmit with high power, even if this transmission will create too much interference at the LPN receiver. This has been shown in Figure 1 below, where the red arrow indicates the UE interference at the LPN (the overshooting of the RED arrow indicating the excessive signal margin seen from the LPN point of view) : 
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Figure 1, showing the Strong Mismatch Zone outside of the LPN DL cell border where the UE’s UL transmission is causing high interferce to the LPN receiver
We think it may be thus be beneficial from a network perspective to:

1.  Identify UEs located in Strong Mismatch Zone
2.  Trigger specific actions for those UEs or within the network once they are known.
2.1
Identify UEs within the Strong Mismatch Zone
As mentioned before the Strong Mismatch Zone is located outside of LPN DL boundaries. According to our studies in order to fully identify those UEs the following steps could be performed: 
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Figure 2, shows an exemplary sequence of steps to be taken to identify UEs located in Strong Mismatch Zones and measure those to quantify their influence on LPN interference level
Thus, in the first step we would suggest to estimate a suspect UE position checking how it relates to a particular LPN position. There are several known methods to do that, e.g.:
· Monitor UE measurement reports messages for a particular LPN. It is possible to set a trigger using legacy measurement control which would allow the UE to report LPNs at low detection threshold (e.g. using high CIO value of 9 dB). An early report would indicate that UE is getting close to a reported LPN.

· HSPA capable UEs have an optional ability to report Uplink Power Headroom (UPH). This report indicates the geometry seen by the UE which may be used to estimate UEs position in a macro cell and could be relayed to an LPN position.

· Active Set cell membership of a UE can be used as a criterion to exclude or include UEs from the candidate list to be near the LPN in question.
· Network driven localization methods could be used for that purpose to compare the measured UE location with an LPN position. The UE could be localized using GPS or Round-Trip-Time measurements. 
From those measurements the RNC is able to derive UEs and the particular LPNs which may be affected due to strong UE UL TX power. Having said that, in order to verify, the RNC may provide to the LPNs the suspect UEs UL transmission details (Step 2) enabling the low power node to: 

1.  Synch to UE transmission and,

2.  Measure the UE UL transmission,
3.  Report the measurement result to the RNC,
It is possible for a LPN to tune its UL receiver to a given UE UL scrambling code with a given timing reference from the serving macro cell. Then the LPN can measure the UE transmission (Step 3) and provide the measurement report to the RNC (Step 4). In co-channel deployment the most useful measurement will be SINR of one of the UL channel, for example DPCCH. From that point onwards the RNC may compare SINR reports from macro and LPN on the UL DPCCH channel from a particular UE in the correct time instances. Based on this information the Strong Mismatch Zone and UE interference impact could be derived. If the SINR report from the macro and low power node match or the SINR at LPN is higher than at the macro this is an indication that the UE has entered the Strong Mismatch Zone and specific actions could be taken to minize this impact. 
We would like to propose that all macro UEs monitored in LPN could be included in Interference Set. Interference Set contains all interfering macro UEs with a given value of SINR.
As a conclusion to this sub-section we would like to propose to discuss and consider the above steps as a potential solution for the problem of strong UL interferences at LPNs caused by UEs located in Strong Mismatch Zone (in near vicinity of LPN DL cell borders). A matching TP has been attached to enable the introduction of this description into the TR. 
Proposal 1: Discuss and consider the above mentioned method as a potential solution to identify UEs served by macro cells located in Strong Mismatch Zone contributing to strong interference at LPN. 
2.2 
Trigger specific actions for identified UEs located in Strong Mismatch Zones
We think once the UEs are identified as described in Section 2.1 there are several ways to mitigate this high interference level caused by those interferering terminals. For clarity purposes we have described them in a separate contribution [2]. 
3
Conclusion
In this paper we have provided a follow-up on our previous paper [1] and hereby explained in detail how to identify UEs in the Strong Mismatch Zone contributing to UL high interference level at LPNs. A sequence of steps has been provided and a thorough explanation of each of those steps has been given. The particular steps to address interference once a UE has been identified for clarity reasons have been described in a separate paper [2]. We would like to discuss the described solution and agree on introducting our text proposal into the TR. 
Proposal 1: Discuss and consider the above mention method as a potential solution to identify UEs served by macro cells located in Strong Mismatch Zone contributing to strong interference at LPN. 
4
Annex A Text Proposal to TR 25.800
Beginning of Text Proposal
7.x
Identify UEs within the Strong Mismatch Zone
Strong Mismatch Zone is located outside of LPN DL boundaries. According to our studies in order to fully identify those UEs the following steps could be performed: 
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Figure 2, shows an exemplary sequence of steps to be taken to identify UEs located in Strong Mismatch Zones and measure those to quantify their influence on LPN interference level
In the first step it is proposed to estimate a suspect UE position checking how it relates to a particular LPN position. There are several known methods to do that, e.g.:

· Monitor UE measurement reports messages for a particular LPN. It is possible to set a trigger using legacy measurement control which would allow the UE to report LPNs at low detection threshold (e.g. using high CIO value of 9 dB). An early report would indicate that UE is getting close to a reported LPN.

· HSPA capable UEs have an optional ability to report Uplink Power Headroom (UPH). This report indicates the geometry seen by the UE which may be used to estimate UEs position in a macro cell and could be relayed to an LPN position.

· Active Set cell membership of a UE can be used as a criterion to exclude or include UEs from the candidate list to be near the LPN in question.

· Network driven localization methods could be used for that purpose to compare the measured UE location with an LPN position. The UE could be localized using GPS or Round-Trip-Time measurements. 

RNC based on those measurements is able to derive UEs and the particular LPNs which may be affected due to strong UE UL TX power. Having said that, in order to verify, the RNC may provide to the LPNs the suspect UEs UL transmission details (Step 2) enabling the LPN to: 

1.  Synch to UE transmission and,

2.  Measure the UE UL transmission,

3.  Report the measurement result to the RNC,

It is possible for an LPN to tune its UL receiver to a given UE UL scrambling code with a given timing reference from the serving macro cell. Then the LPN can measure the UE transmission (Step 3) and provide the measurement report to the RNC (Step 4). In co-channel deployment the most useful measurement will be SINR of one of the UL channel, for example DPCCH. From that point onwards the RNC may compare SINR reports from macro and LPN on the UL DPCCH channel from a particular UE in the correct time instances. Based on this information the Strong Mismatch Zone and UE interference impact could be derived. If the SINR report from the macro and low power node match or the SINR at LPN is higher than at the macro this is an indication that the UE has entered the Strong Mismatch Zone and specific actions could be taken to minize this impact. 

It is proposed that all macro UEs monitored in LPN could be included in Interference Set. Interference Set contains all interfering macro UEs with a given value of SINR.
End of Text Proposal
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