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1 Introduction

In this paper we provide an initial high level overview of the potential impact that S-UMTS may have on UE and BS receiver performance requirements. This summary could be included in the TR.

2 Performance requirements
As mentioned in [1], RAN 1 has not finalized the conceptual work of  S-UMTS. One candidate solution mentioned in the LS is based on the assumption that the nominal legacy UMTS bandwidth is scaled by a factor N while the TTI is dilated by the same factor N. Hence this is the assumption considered in the following. 

In [1] several scenarios were proposed to be considered for the definition of the requirements.

The scenarios are standalone S-UMTS cases and multicarrier cases.

Performance analysis will be needed for the appropriate scenarios.

2.1 UE performance requirements 
The UE performance requirements are mainly divided into 2 parts:

· Legacy UMTS requirements

· HSDPA performance requirements

While it is clear that UE performance analysis should be carried on for both standalone case and multicarrier case not all the performance requirements are affected in all the scenarios.
It was mentioned in the [2, 3 and attachment] that in multicarrier scenarios S-UMTS could be used only for HS traffic. In this case for example it is clear the legacy UMTS requirements would not need to be redesigned for S-UMTS. By considering this assumption the following impact is foreseen

· Legacy UMTS requirements: need to be re-analyzed only for standalone S-UMTS scenarios to verify whether or not they are applicable.

· HSDPA performance requirements: need to be re-analyzed for both standalone and carrier aggregation S-UMTS scenarios to verify whether or not they are applicable.
· HSUPA related performance requirements: need to be re-analyzed only for standalone S-UMTS scenarios to verify whether or not they are applicable.
Independently from the decisions on physical layer details which will take place during the discussions in RAN 1 the performance requirements may need to be re-analyzed and re-defined, because of changes in the nominal bandwidth, possible changes in the PSD, possible changes in the control channel power levels, possible changes in the chip rate, changes in the RRC roll off factor which may change the computation of the power levels etc etc. 
FRC will need to be changed, however, if TTI is scaled with N (depending on RAN 1 agreements), it may be possible that existing RMC/FRC can be easily extended, by changing TTI to the multiple of N times TTI. However FRC should be defined for all the values of N and x as defined in [1].
Additionally a discussion is currently on going in RAN 1 on the impact of inter-carrier interference for multicarrier cases. Under certain scenarios in fact squeezing the carriers within the same operator band may introduce inter carrier interference which may limit the SINR and affect the UE demodulation performance depending on the scenario. 
One aspect which can be pointed out related to HS performance and in particular in the context of multicarrier  is that the methodology used so far in WCDMA in order to define performance requirements for multicarrier operation can not be applicable in this case when aggregating for example legacy UMTS and S-UMTS. The usual scaling of the performance requirement approach does not apply in this case. The requirement can be also affected by the inter-carrier interference which limits the achievable throughput.
To conclude, after a first analysis it seems that UE performance specification will be affected by the introduction of S-UMTS and depending on the agreements in RAN 1 a possible large amount of simulation work may be needed in RAN 4. Details on the exact analysis that RAN4 will need to perform for the definition of new performance requirements can be provided hen RAN 1 has completed the analysis.
It is proposed to capture the potential impact of  S-UMTS on UE performance requirements in the TR.

2.2 BS performance requirements 
The BS performance requirements will be affected for standalone S-UMTS scenarios when the UE uses S-UMTS to transmit the data. Hence legacy UMTS and HS-related requirements would be affected as in standalone S-UMTS would be used to carry both HS traffic and UMTS. 

BS performance requirements in TS 25.104 are currently defined under several assumptions specifically developed for the 5 MHz channel bandwidth. Changing the bandwidth would imply changes of some of the assumptions (depending on RAN 1/RAN 4 agreements), which in turn will impact the BS performance requirements as already discussed for the UE performance section.  Simulation work is hence foreseen for the BS because of the introduction of S-UMTS.
For the time being no impacts on BS performance requirements for multicarrier S-UMTS scenarios is foreseen. 
In general (applicable for both the BS and the UE) the channel propagation conditions and the path positions should be carefully reviewed to avoid more adverse conditions. PA, VA channels currently used for UE HS demodulation performance are not aligned with chip rate but for ‘case x’ propagation conditions, the path delay position is the chip positions for 3.84Mcps, that is, 260 * N [ns]. If the chip rate is changed, the path delays are put on the sub-chip position because of the possible extended chip duration (it becomes 520ns N=2), and it causes inter-symbol interference which may lead to different demodulation performance. Hence some work is needed in order to make sure that propagation conditions are not more adverse for S-UMTS rather than legacy UMTS for all N and all x as defined in [1].
3 Conclusions 
In this paper we have provided a high level overview of the potential impact of the introduction of S-UMTS on UE and BS performance related specification as requested by RAN 1.
To conclude, after a first analysis it seems that UE and BS performance specification will be affected by the introduction of S-UMTS and depending on the agreements in RAN 1 a large amount of simulation work will be needed in RAN 4. Details on the exact analysis that RAN4 will need to perform for the definition of new performance requirements can be provided hen RAN 1 has completed the analysis. The following can be already concluded:

· Legacy UE UMTS requirements: need to be re-analyzed only for standalone S-UMTS scenarios to verify whether or not they are applicable.

· HSDPA UE performance requirements: need to be re-analyzed for both standalone and multicarrier S-UMTS scenarios to verify whether or not they are applicable.

· BS performance requirements will be affected mainly for standalone S-UMTS scenarios when the UE uses S-UMTS to transmit the data. For the time being no impacts on BS performance requirements for multicarrier S-UMTS scenarios is foreseen. 
It is proposed to capture the potential impact of  S-UMTS on UE performance requirements in the TR.
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