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1. Introduction
In [1], RAN2 sent a liaison statement to RAN4, indicating that 

“In addition, RAN WG2 has discussed the possibility to introduce a new optional UE capability indication that the Dual Cell capable UE does not require compressed mode in order to perform measurements on adjacent carrier. RAN WG2 has agreed that this capability will be introduced into RAN WG2 specifications provided that no concerns are identified”

A corresponding discussion paper was presented to RAN4#48bis on this topic in [2] and a draft CR to introduce requirements to 25.133 was proposed in [3]. Our view is that many of the scenarios where such a measurement capability may be handled by other means, and in addition support of such a capability creates certain issues in UE implementation, especially relating to power consumption and UE reconfiguration. As such, we suggest that the benefits of introducing the capability proposed by RAN2 may be limited
2. Analysis of scenarios where additional measurement capability has been proposed to be useful
In [2], there was discussion of a dual cell hotspot scenario, where macro coverage was provided on frequency f1, and a number of dual cell hotspots exist on frequency (f1,f2). For uplink load balancing purposes, users are distributed so that some UEs have anchor carrier on f1 (and uplink on f1’) and others have anchor carrier on f2 (and uplink on f2’). For the purposes of this analysis, we assume that in areas where dual cell coverage is deployed, the coverage area of the f1 carrier and the f2 carrier must be very similar. Hence if Pico -cells are used in such dual cell hotspots, there must be Pico coverage on both f1 and f2.  Although RAN4 has not concluded on the requirement for in band adjacent channel selectivity (ACS), it seems that most companies have the view that both cells in a dual cell deployment will be transmitting rather similar downlink wideband power. 
During discussions in RAN4#48bis, it emerged that this macro/pico scenario may not be the one most of interest, and that it might be better to focus the analysis on macro-macro scenarios, where macro cells in one area are single cell capable only, and macro cells in adjoining areas are dual cell capable.

Considering the UE which is inbound towards the dual cell hotspot, the RSCP measurement that could be obtained of the hotspot on either f1 or f2 would be nearly identical, since the cells are adjacent in frequency and downlink path loss should be nearly identical, at least in the long term average sense. This means that having CPICH RSCP measurements available for both frequencies would provide little additional information, compared with the CPICH RSCP measurement of the frequency f1.

On Ec/Io measurements, we note that these may be less stable and usable in a DC-HSDPA environment where there may be significant short term fluctuations in the load on either carrier frequency. From this point of view, Ec/Io may have a similar role in DC-HSDPA as has been discussed for RSRQ in LTE as a trigger for “emergency handover”. In general, we can expect that Ec/Io will be as good, or better on the hotspot frequency f2, compared to the frequency f1, due to the reduced intercell interference for the more isolated cells on f2. Hence the limiting Ec/Io for mobility purposes would be expected to be the one measured on f1, especially considering that Ec/Io may be used mainly to initiate emergency handover.
From the point of view of both RSCP and Ec/Io measurements, it would therefore appear quite feasible to support inbound mobility to dual cell areas based on measurements of frequency f1 only, without supporting measurements on frequency f2. Whenever the HSDPA serving cell on f1 becomes one that supports dual cell operation, the network may reconfigure the UE to dual cell operation. Uplink load balancing as discussed in [2] may also be applied, moving some of the inbound UEs to have anchor carrier on f2. It should also be noted that once the UE is configured to dual cell operation, CQI reports will be available to the node B on both frequencies.

Regarding the outbound UEs leaving the dual cell coverage area, it is important to note that starting compressed mode would be triggered by a measurement event occurring. In this particular scenario, it would appear to make sense to respond to the trigger event by reconfiguring the UE to have its anchor carrier on f1, rather than activating compressed mode. This gives a number of benefits compared to remaining with the anchor carrier on f2, and measuring carriers on f1 as inter-frequency carriers (with or without compressed mode). Specifically, one main benefit of moving such UEs to have anchor carrier on f1 is that they can then start to populate their active set with cells from out with the dual cell coverage area, in preparation from their likely departure from the dual cell hotspot.

3. UE reconfigurations when neighbour cell list is changed

For a UE which supports dual cell operation using a single receiver with single local oscillator and RF with10MHz bandwidth, as proposed in [4], it may sometimes necessary to change the local oscillator frequency. The following proposal is reproduced from [2]:


[image: image1]
In case the UE is reconfigured (eg by measurement control message) from a configuration where the left frequency is monitored to a configuration where the right frequency is monitored, the local oscillator may need to be retuned. This implies that there may be some very minor loss of data received from the serving cell during the reconfiguration.

Similarly, if a measurement control message is received which adds or removes adjacent channels from the neighbour cell list, then it may be necessary to reconfigure the local oscillator and bandwidth of the UE receiver, at least for power saving purposes.

Since such measurement reconfiguration can be assumed to take place very infrequently, we do not see that possible minor interruptions to serving cell reception to reconfigure the UE receiver are going to have a very damaging or significant effect, especially as the interruption time to change the LO frequency would be of the order of hundreds of microseconds. Therefore, this analysis is provided for completeness, rather than as a serious technical concern about UE supporting the capability.

4. Power consumption implications of supporting adjacent carrier measurement capability

When the UE is configured to operate in dual cell mode, the additional power consumption implications of supporting this capability will be minimal. When the UE is operating in single cell mode, and is configured with an adjacent cell in the neighbour cell list, if it supports this capability it needs to receive on two carrier frequencies even in single cell mode. We believe that the additional cost in terms of talk time in receiving on an additional carrier frequency is significant, especially considering that this capability is optional for the UE. In view of the other possibilities which are suggested in section 2 for implementing dual cell hotspot mobility without a strong dependence on either compressed mode or this capability, it could be expected that certain categories of UEs may prefer not to perform measurements for power saving purposes. Therefore, it could be anticipated that at least some devices would have a preference not to support this optional capability and incur the power penalty when configured to single cell operation, even if their hardware would theoretically allow them to make measurements of adjacent carriers without compressed mode.
We note that networks may avoid putting secondary carrier frequencies into the neighbour cell list, if mobility needs can be served in other ways, even for UEs which support the capability to measure secondary carrier without compressed mode. We assume that most UEs would configure their dual cell receiver to single cell operation if neither dual cell operation, nor secondary frequency measurements were activated.

Therefore, we consider that the network has tools at its disposal to minimise such additional power consumption, if mobility needs for dual cell scenarios can be met without UE support (for example using UE measurements on one frequency only).
5. Measurement period for UE supporting secondary carrier measurement without CM
In 25.133, all other inter-frequency measurements (with or without compressed mode) are based on a measurement period of 480ms. We are not aware of any reason why the measurement period for UEs which support this capability would need to be different from 480ms, nor are we aware of any justification at system level for changing the measurement period from 480ms to 200ms as proposed in [3]. 

For this reason, we would propose that UEs having this measurement capability should have the same measurement period as all other UEs. From a UTRAN perspective, this would allow for greater consistency between inter-frequency measurement reports from different UEs without need to compensate for the different measurement periods (for example using different L3 filter coefficient depending on UE capability).

Since 25.133 is already drafted in a way that supports UE which do not need compressed mode gaps in a general sense, our view is that the additional capability due to dual cell is really a special case of the general capability. For this reason, we believe that only minor clarification changes (or even no changes at all) may be needed in 25.133 to introduce performance requirements for UEs supporting this capability.
6. Conclusions

This document has provided analysis related to the liaison statement sent to RAN4 by RAN2 in [1]. We have not identified any specific technical concerns which would preclude the introduction of the additional measurement capability for adjacent carrier measurements without compressed mode, and we do not see a need to provide additional feedback to RAN2.

Nevertheless, as previously expressed in discussions in RAN4#47bis, we believe that many of the scenarios for which this capability has been proposed may also be supported without the need to use either this capability or compressed mode. We believe that for power saving purposes, it may sometimes be desirable for the network to use other mobility schemes, which we believe will often be technically feasible.
We have also discussed measurement period for UE supporting secondary carrier measurement capability, and propose that this capability is handled in much the same way in 25.133 as other cases where the UE does not need compressed mode to perform inter-frequency measurements. Specifically, we propose that 480ms measurement period is retained.
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DC-HSDPA UE is configured by the RNC to operate on a single cell


In this case, since DC-HSDPA is restricted to adjacent carrier operation (Release 8), the secondary frequency is separated by 5MHz (either to the left or right) from the currently assigned serving cell.


If both frequencies (left and right) appear in the inter-frequency cell-info list, then in that case, a simple rule could be introduced to decide which of the two frequencies could be deemed to be the secondary frequency.


For example, the first of the two candidate secondary frequencies that appears in the list.











