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1
Introduction
Finally, it was agreed that the solution is introduced into specifications to resolve the issue where RSRQ measurements with UE narrow bandwidth on the centre frequency carrier are not appropriate in certain co-channel scenarios [1]. The solution would be a straightforward approach in which the UE measures RSRQ taking into account the entire frequency bandwidth on measured cells, which is supposed to be signalled by the network. The reaming issue is how the network indicates the frequency bandwidth which should be measured by the UE. Several ways have been proposed on the table during the discussions for the time being. In this contribution, we organize the proposals to compare with each other and propose to select one out of them for the specifications.
2
Discussion
2.1
Current possible ways
In this section, we briefly list up the possible ways to trigger UE wideband measurements for RSRQ and inform the bandwidth which should be taken into account for the measurements. The exact way for wideband measurements would be left to UE implementation. However, it is needed to inform the UE of how wide shall be measured by its own way. There are several ways and each one has props and cons. Therefore, we list them in the followings to compare with each other.
Option 1: Reuse the existing IE “allowedMeasBandwidth”
As discussed and proposed in [2, 3], the existing IE allowedMeasBandwidth can be reused to inform the UE of how wide bandwidth shall be used for RSRQ measurements since it indicates the maximum common bandwidth among cells on the carrier frequency. The measurements of each cell on the frequency carrier would be done in parallel so that it is felt that the measurement bandwidth among the cells should be the same to avoid unnecessary increase of UE complexity. Given that cells on the frequency carrier have the same channel bandwidth, which is very likely scenario, the IE allowedMeasBandwidth could represent whole channel bandwidth of the cells on the frequency. Therefore, the way using this IE could cover not only the scenarios where less interference around the carrier frequency but also the scenario where the edge of channel bandwidth suffered from adjacent channels as discussed in [4].
Option 2: Introduce a new IE corresponding to “allowedMeasBandwidth”
This option just introduces a new IE which is essentially identical to the IE allowedMeasBandwidth. The only reason why another duplicated one is proposed to be introduced is to keep the consistency of the definitions between earlier and later releases. However, once wideband measurements are introduced into the specifications, the existing IE allowedMeasBandwidth would be less meaning any more than the present. Therefore, it is felt that it is worth reusing the IE allowedMeasBandwidth for wideband measurements instead of adding a new IE. It is noted that once a new IE is introduced, no UEs compliant to earlier releases can support wideband measurements following the network trigger and it will take long time to mitigate the issue of narrow RSRQ measurement bandwidth by implementation in both networks and UEs
Option 3: Introduce new NW signalling to indicate measurement positions
This is the way to signal the UE where the measurement samples in the frequency domain should be taken for the measurement calculations. The position is indicated as frequency offset from carrier frequency. The advantage of this approach is that the network can have a control which part of the band should be measured by the UE. On the other hand, it is also true that the network should be aware of the exact configuration of that area which would depend from place to place and it would not preferable from operation point of view.
In our understanding, the issue which we originally raised is that UE take measurement samples at only certain frequency range and the outcomes show only part of channel conditions in the band. It is believed that the UE should be aware of the entire channel quality of the cell rather than a certain frequency range. Even though multiple offsets can be indicated in order to collect wider frequency measurement samples, it would be straightforward and concrete if a certain bandwidth for the measurements is informed to the UE. As agreed in the way forward [1], the way for wideband measurements are left to UE implementation such as having wider measurement bandwidth or frequency domain averaging with narrow bandwidth etc. It is likely that some of UEs might select to have wider measurement bandwidth since it might be beneficial even from power consumption point of view due to less sampling rate as informed in the past LS to RAN2 [5] when the IE allowedMeasBandwidth was introduced in release 8. If that is the case, it is not clear how the UEs measure RSRQ with frequency offsets indicated by the network using wider measurement bandwidth, i.e. how wide measurement bandwidth the UE can have.
Option 4: Introduce a new IE corresponding to “allowedMeasBandwidth”
In [6], it was proposed to introduce new RRC signalling to indicate each measurement bandwidth for intra-frequency, inter-frequency and inter-RAT neighbour cells. There is ambiguity whether the measurement bandwidths are needed per cells on each frequency layer or only one bandwidth for each. If the former is selected, neighbour cell list (NCL) would be needed and we will step back before release 8 because NCLs have not been necessary since E-UTRAN release 8. In case of the latter, there is no difference from the use of the IE allowedMeasBandwidth so that extra work which definitely impacts on other specifications other than RAN4 would not be needed. 
As discussed above, it is believed that Option 1 is comprehensive and effective to be introduced for the solution of the issue for narrow RSRQ measurement bandwidth.

Proposal: The existing IE “allowedMeasBandwidth” should be utilized to inform the frequency bandwidth which the UE shall take into account for RSRQ measurements.

2.2
Impact on the current specification with Option 1
In this section, we analyze the impact on the current specifications if Option 1 above is applied for wideband measurements.

Since Release 8, the IE allowedMeasBandwidth has been specified in TS 36.331 [7] to indicate the maximum allowed measurement bandwidths although UEs are allowed to use narrower bandwidth than those as below.

6.3.5
Measurement information elements

–
AllowedMeasBandwidth
The IE AllowedMeasBandwidth is used to indicate the maximum allowed measurement bandwidth on a carrier frequency as defined by the parameter Transmission Bandwidth Configuration "NRB" TS 36.104 [47]. The values mbw6, mbw15, mbw25, mbw50, mbw75, mbw100 indicate 6, 15, 25, 50, 75 and 100 resource blocks respectively.

AllowedMeasBandwidth information element
-- ASN1START

AllowedMeasBandwidth ::=



ENUMERATED {mbw6, mbw15, mbw25, mbw50, mbw75, mbw100}

-- ASN1STOP

The IEs would be contained in the IEs SystemInformationBlockType3/ SystemInformationBlockType5/ MeasObjectEUTRA for both intra/ inter-frequency cell reselections in RRC_IDLE and intra/ inter-frequency measurements in RRC_CONNECTED according to the descriptions.
In a similar fashion, when the UE is camped on other RATs such as UTRAN, the maximum allowed measurement bandwidth called “Measurement Bandwidth” on the E-UTRA carrier frequency is specified in section 13.4.6a of UTRAN RRC specification TS 25.331 [8] as attached below for instance. The IEs would be contained in both System Information Block Type 19 and MEASUREMENT CONTROL. It implies that the UE would utilize the IE for inter-RAT cell reselections in IDLE and measurements in CONNECTED.
	>Measurement Bandwidth
	MD
	
	Enumerated(6, 15, 25, 50, 75, 100)
	Measurement bandwidth information common for all neighbouring cells on the carrier frequency. It is defined by the parameter Transmission Bandwidth Configuration, NRB [36.104]. The values indicate the number of resource blocks over which the UE could measure. Default value is 6.
	REL-8


It seems that there has been already enough information defined in the current specifications for the UE to measure over wide measurement bandwidth. The definitions are currently only the bandwidth that the UE may use to do measurements on the carrier frequency and actually different from what we try to specify for wideband measurements from the definition point of view. However, the definitions are only the matter and as mentioned in the previous section it is enough to tell the UE how wide should be taken into account for their measurements.
It should be noted that the IEs AllowedMeasBandwidth and Measurement Bandwidth are used in RRC specifications only and usually measurement related UE behaviours are specified in TS 36.133 [9] by RAN4. In that sense, once RAN4 agrees the need to change the definitions of those IEs, an LS to inform RAN2 will be able to be sent and they can simply change the definitions accordingly from applicable releases of wideband measurements.
The solution should be applicable for not only future deployment scenarios but also current ones where it is likely to happen when legacy RATs are being replaced by E-UTRAN in the same frequency band. Therefore, it should be something that can be utilized by current commercial UEs and implemented in advance. 
In conclusion, it is preferable to take Option 1 as the solution for RSRQ measurement bandwidth issue.
3
Conclusions
This contribution discussed the way to activate the UE to do wideband measurements for RSRQ and inform how wide measurement bandwidth shall be taken into account to resolve the issue of RSRQ measurements with narrow bandwidth in co-channel scenarios. There are some ways proposed during the discussions and each one has pros and cons so that we briefly compare with each other. Finally it is proposed that the existing IE “allowedMeasBandwidth” should be utilized for the solution.
Proposal: The existing IE “allowedMeasBandwidth” should be utilized to inform the frequency bandwidth which the UE shall take into account for RSRQ measurements.
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