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1 Introduction
In meeting R4-59bis the discussion on non contiguous carrier aggregation in the context of HSDPA was started. In particular some contributions were presented with an initial proposal on how to approach the complexity problem related to standardization of non contiguous multi carrier operation. In this paper we would like to address some comments related to contributions [1] and [2] presented in the previous meeting. In particular this contribution addresses only general issues, REFSENS and Maximum Input Power, while contributions [3] and [4] addresse issues related to in-gap type of requirements and out-of-gap type of requirements respectively.
2 Discussion

In [1] it was proposed to define requirements for all the bands based on 2 scenarios: CxC and CCxC (or CxCC). The rationale behind this proposal is that these configurations cover the minimum possible capability with a 5MHz gap and 1 symmetric and 1 asymmetric scenario.
Moreover it should be noted that defining the requirements based on all possible configurations becomes soon impractical due to to very high amount of configurations. For example, requirements which should be specified with dual uplink will need to be defined for each possible configuration of downlink carriers, for each possible case of uplink carrier and for each band!  
In order to limit the amount of cases considered and studied we would like to recommend that non-contiguous CA should be applicable only for the bands where HSDPA is actually deployed.

In [2] we made the following proposal:

Proposal 2: In the case of a single uplink, the Rx core requirements for single band non-contiguous carrier aggregation are specified with the farthest and closest UL carrier frequencies to the DL band. If the difference in the requirements due to the farthest and closest UL carrier frequencies is less than [1] dB, the requirements are specified only with the closest UL carrier frequency.
It should be noted that in this case there are not configurations defined per band as for the DB-DC-HSDPA or the 4C-HSDPA WI. Hence we think that it is important to mention that the meaning of farthest and closest should be specified.
In particular we propose the following:

Proposal 2bis: add the following definition:

Minimum tx-to-rx distance: The minimum tx-to-rx distance for which the requirement applies is equal to the value provided in Table 5.0A of 25.101 minus 15MHz (which corresponds to the worst case of 4 adjacent carriers). 
Maximum tx-to-rx distance:  The minimum tx-to-rx distance for which the requirement applies is equal to the value provided in Table 5.0A of 25.101.
In case of dual uplink our proposal in [2] was:
Proposal 3: Mention (as for 4C-HSDPA) that there maybe sustancial desensitization for the UE transmitting on more than one uplink frequency, at maximum power when the tx-rx distance is lower than TBDMHz.
Currently in 25.101 TBD is replaced by 80MHz. We think that this value could be reused here in this case. Hence

Proposal 3bis: Mention (as for 4C-HSDPA) that there maybe sustancial desensitization for the UE transmitting on more than one uplink frequency, at maximum power when the tx-rx distance is lower than 80MHz.
It should be noted that for the rx core requirements there are basically 2 possible scenarios.
Let’s consider without loss of generality an example with Uplink carrier located at lower frequencies w.r.t downlink carriers, let’s denote Ci  the i-th downlink carrier, such as shown in Figure 1.

[image: image1]
Figure 1. Uplink position

The following scenarios can be considered:

Scenario A: The tx-to-rx distance is maintained as for legacy: basically this means that the uplink carrier is anchored to the first downlink carrier (C1)
Scenario B: the tx-to-rx distance distance is less than the one defined in the legacy (single carrier) system: basically it means that the uplink carrier is anchored to one of the other downink carrier (C2, C3 if present). 

In case of Scenario A, the same situation is the same as in legacy systems. Scenario B is instead more complex in the sense that it can be moer difficult to fulfill the requirements.

Under 4C-HSDPA work item, 3 consecutive carriers were defined only for band I, for all the other carriers a maximum amount of 2 adjacent carriers was studied. Under these conditions the following can be estrapolated from the REFSENS requirements in the specification 25.101:

No relaxations of the requirements are necessary when the tx-to-rx distance is reduced 

· By 10MHz in band I

· By 5MHz in band II, IV and V

However, now we need to consider possible large gaps, the worst case situation being when in the downlink at least the first carrier available in the band (C1) and the last carrier available in the band (C2) are allocated and when the uplink carrier is anchored to the farthest carrier (C2). If we consider for example band V, under this situation the tx-to-rx distance will be 25MHz (instead of 45MHz  as in legacy single carrier system or 40MHz in case of 4C-HSDPA). 
It should be noted that in 25.101 the same problem has been acknowledged by adding the following note in Section 5.3 bullet d):

d)
When configured to operate on dual cells in the DL with a single UL frequency, the TX-RX frequency separation in Table 5.0A shall be applied for the serving HS-DSCH cell. For bands XII, XIII and XIV, the TX-RX frequency separation in Table 5.0A shall be the minimum spacing between the UL and either of the DL carriers. 

For these bands the tx-rx distance is 30MHz (31MHz for band XIII) and the secondary carrier is requested to be located in order to maintain the legacy tx-rx distance.
Hence we propose to add the following note.
Proposal 4: Add a note which mentions that there may be desensitization also in the case of single uplink when the tx-to-rx distance is reduced compared to the minimum tx-to-rx distance considered in the specifications (see Proposal 2bis). It may be discussed further whether the limiting tx-to-rx distance which may lead to desensitization is needs to be specified for each band.
If this note is acceptable we think that all the other configurations (not only the one considered above) could satisfy the same requirements if the tx-to-rx diatance does not fall into a condition defined by the proposal 4. 
2.1 Maximum Input Power
In [2] we proposed the following:

Proposal 5. Define the maximum input power as -22dBm/band as for 4C-HSDPA single band.
The actual value of the maximum input power per carrier depends on the amount of supported carriers, as for the 4C-HSDPA case. Hence here we propose to follow what has been already specified for 4C-HSDPA.
2.2 General Cosiderations
For certain tests (as for example ACS, intermodulation and narroband intermodulation) clearly one of the carriers will be more affected than the others. It can be discussed further whether to test only the most affected carrier to limit the number of tests.

Throughout the contributions [3] and [4] we mention that for certain requirements a certain level of relaxation is needed, as for example for the ACS.  

It should be noted that these kinds of relaxations are not related to the architecture as for example in case of dual band multi carrier operations, where new components where necessary in order to separate the 2 bands (such as diplexers). Here the relaxations come from the configurations themselves, from the relative position of the uplink w.r.t the configured downlink carriers, the use of a single oscillator or multiple oscillators.  
Hence we do expect the relaxations to be applicable only when the UE operates in non contiguous mode and not for a UE supporting non contiguous carrier aggregation but operating in single carrier. 
One aspect which may require attention is the fact that, in order to avoid relaxations, the UE has to possibly change architecture when multi carrier activity is disabled. Hence, suffient time should be allowed in order to make the switch possible. However we do not think that non contiguous CA differs from legacy multi carrier feature from this point of view, hence we can confirm that no relaxation of the requirements are necessary for the UE operating in single carrier mode.  
RAN4 should initially study the feasibility of supporting operation of non-adjacent carriers and provide a recommendation on the continuation to RAN#53.

We propose to send an LS to RAN #53 by indicating that all the scenarios are feasible. However, how to set the requirements in RAN 4 requires more time and discussions especially considering the high amount of possible combinations. Moreover, we think it is important to mention that possibly not all the scenarios and combinations will be covered by requirements. 
The Draft LS is proposed in [3].
3 
Conclusions

In this contributions we have provided our initial view on REFSENS, maximum input power and some general issues related to the possible relaxation of requirements. In particular:

· Define the requirements based on configurations CxC and CxCC.

· In order to limit the amount of cases considered and studied we would like to recommend that non-contiguous CA should be applicable only for the bands where HSDPA is actually deployed.

·  In the case of a single uplink, the Rx core requirements for single band non-contiguous carrier aggregation are specified with the farthest and closest UL carrier frequencies to the DL band. If the difference in the requirements due to the farthest and closest UL carrier frequencies is less than [1] dB, the requirements are specified only with the closest UL carrier frequency.
· Proposal 2bis: add the following definition:

· Minimum tx-to-rx distance: The minimum tx-to-rx distance for which the requirement applies is equal to the value provided in Table 5.0A of 25.101 minus 15MHz (which corresponds to 4 adjacent carriers).
· Maximum tx-to-rx distance:  The minimum tx-to-rx distance for which the requirement applies is equal to the value provided in Table 5.0A of 25.101.
· Proposal 3bis: Mention (as for 4C-HSDPA) that there maybe sustancial desensitization for the UE transmitting on more than one uplink frequency, at maximum power when the tx-rx distance is lower than 80MHz.

· Proposal 4: Add a note which mentions that there may be desensitization also in the case of single uplink when the tx-to-rx distance is reduced compared to the minimum tx-to-rx distance cosnidered in the specifications (see Proposal 2bis). It may be discussed further if the limiting tx-to-rx distance which may lead to desensitization is needs to be specified for each band.

· Relaxations are applicable only to the UE when it is operating in non contiguous CA mode.

· Send an LS to RAN plenary to indicate that all the scenarios are feasible and to indicate that the method used by RAN 4 to specify the requirements and the scenarios which are covered by the requirements are still under discussion.
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