TSG-RAN Working Group 4 (Radio) meeting #67
R4-132704
Fukuoka, Japan, 20 - 24 May, 2013
Source:
Nokia Siemens Networks

Title:
Impact of Scalable UMTS introduction on BS requirements
Agenda item:
9.10
Document for:
Discussion
1 Introduction
At RAN4#66Bis meeting in Chicago RAN4 initially discussed feasibility of Scalable UMTS introduction and work effort connected with its standardization. In response to the LS from RAN1[1], the impact of Scalable UMTS on RAN4 specifications has been presented in [2][3][4][5][6] as well as the impact on co-existence requirements has been discussed in [7][8]. In contributions [3], [4] and [6] very detailed analysis of the impacted requirements of BS radio frequency and performance has been presented.
In this contribution we present our view how introduction of Scalable UMTS may affect existing BS requirements and what potential changes should be introduced to TS25.104 to ensure correct functionality of the new feature and its minimum impact on other systems. 
2 Discussion
S-UMTS concept assumes scaling of the nominal bandwidth by factor N and dilation of the TTI by the same factor. Most probably these modifications will be followed by decrease of the chip rate (also scaled by factor N), which is bonded to channel bandwidth. From the perspective of RF requirements, as well as performance requirements, which are mostly defined for nominal channel bandwidth (5MHz) and chip rate (3.84Mcps), implementation of S-UMTS may require introduction of new requirements, defined for new channel bandwidths and chip rates dependent on the scaling factor N. It should be noted that in case of some requirements, especially RF, final requirements may be also dependent on S-UMTS deployment scenarios, which increases number of new requirements even more.

In this section, BS radio frequency and performance requirements are analysed from the perspective of modifications potentially needed due to introduction of S-UMTS.
2.1. RF requirements    
As already mentioned above, UTRA radio frequency requirements are defined for nominal channel bandwidth which is 5MHz. However, other aspects like power spectral density also have impact on final shape of these requirements and are still subjects of the discussions in RAN1. 
The most straightforward consequence of scaled bandwidth is lower chip rate which means less symbols per time unit. In this case the easiest solution seems to be dilation of TTI by factor N, which allows to maintain the same number of chips per slot and keep the data structures the same. However, this approach increases latency and may impact overall system performance.
Table below presents modifications to existing BS radio frequency requirements, potentially required by introduction of S-UMTS.  
Table 1. Potential impact of S-UMTS on BS radio frequency requirements

	Requirement
	Potential impact

	Tx requirements

	Base station output power
	May need to be changed dependent on the decision on PSD level.

	Frequency error
	No impact foreseen.

	Output power dynamics
	Power control dynamic range and Total power dynamic range may need to be revised dependent on the decision on PSD level.

	Output RF spectrum emissions
	Occupied bandwidth requirement has to be changed.
SEM requirements may need to be changed due to scaled channel bandwidth.

ACLR requirements may need to be changed due to scaled channel bandwidth.

	Transmit intermodulation
	New type of interfering signal and offset values may need to be introduced.

	Transmit modulation
	New requirements may be needed due to scaled bandwidth.

	Rx requirements

	Reference sensitivity level
	New REFSENS requirements would need to be defined on the basis of simulation results with implementation margin.

	Dynamic range
	Different values of wanted signal mean power would be needed to ensure determined level of BER on the basis of simulation results with implementation margin. Values of interfering signal may need to be changed.

	Adjacent Channel Selectivity (ACS)
	New type of interfering signal and offset values may need to be introduced. Different values of wanted signal mean power and interfering signal mean power may be needed to ensure determined level of BER.

	Blocking characteristics
	New type of interfering signal may need to be introduced.

	Intermodulation characteristics
	New type of interfering signal and offset values may need to be introduced.

	Spurious emissions
	No impact foreseen. However existing requirements should be verified for S-UMTS.


Furthermore, it should be noted there are additional changes expected related to test specification, specifying new test models.
2.2. Performance requirements
According to the possible scenarios, S-UMTS may be configured either as stand-alone transmission or together with UMTS carrier in multiple carrier scenario. Only in case of stand-alone S-UMTS both downlink and uplink transmissions are held on new dedicated carrier, since for multiple carrier scenario it is assumed that uplink transmission will be held only on the single UMTS carrier. This means that S-UMTS will impact BS demodulation performance requirements potentially only in case of stand-alone scenario.
Scaling of channel bandwidth and in consequence also scaling of chip rate would require detailed study on appropriate channel models, as existing models assume nominal channel bandwidth. Since basically all demodulation performance requirements are based on existing channel models, it is particularly important to study carefully on new models, appropriate for scaled bandwidths. This approach most probably will lead to high work effort connected with potential creation of new channel models, but first of all needed from the perspective of definition of new performance requirements.  Some of these requirements are determined for particular fixed reference channels also defined for nominal chip rate, which increases expected effort even more due to potential re-definition of existing FRCs for S-UMTS. Table below presents which of BS demodulation performance requirements would need further study due to introduction of S-UMTS.

Table 2. Potential impact of S-UMTS on BS performance requirements

	Requirement
	Potential impact

	Demodulation of DCH in multipath fading conditions
	Revision may be needed in case of re-definition of multipath fading channel models and UL reference measurement channels due to scaling of chip rate.

	Demodulation of DCH in moving propagation conditions
	Revision may be needed in case of re-definition of moving propagation channel model and UL reference measurement channels due to scaling of chip rate.

	Demodulation of DCH in birth/death propagation conditions
	Revision may be needed in case of re-definition of birth-death propagation channel model and UL reference measurement channels due to scaling of chip rate.

	Performance requirement for RACH
	Revision may be needed in case of re-definition of multipath case 3 fading propagation channel model or high speed train propagation channel model and measurement channels for UL RACH due to scaling of chip rate.

	Performance of ACK/NACK detection for HS-DPCCH
	Revision may be needed in case of re-definition of multipath fading channel models and reference measurement channel for HS-DPCCH due to scaling of chip rate.

	Performance of ACK/NACK detection for 4C-HSDPA HS-DPCCH
Performance of ACK/NACK detection for 8C-HSDPA HS-DPCCH
	Revision may be needed in case of re-definition of multipath fading channel models and reference measurement channel for HS-DPCCH for 4C-HSDPA due to scaling of chip rate.

	Demodulation of E-DPDCH in multipath fading condition
	Revision may be needed in case of re-definition of E-DPDCH Fixed reference channels due to scaling of chip rate.

	Performance of signaling detection for E-DPCCH in multipath fading condition
	Revision may be needed in case of re-definition of E-DPDCH Fixed reference channels due to scaling of chip rate.


3 Conclusion 
This contribution discusses impact of Scalable UMTS on BS radio frequency and performance requirements. It was highlighted what potential modifications might be needed to be introduced to TS25.104 to ensure correct implementation of the new feature. As indicated, work effort connected with definition of new requirements for Scalable UMTS is expected to be high and depends on the final shape of the feature and related deployment scenarios. In addition, similar effort is foreseen in case of other RAN4 specifications, as indicated e.g. in [2]. Also from the time perspective, definition of new requirements is expected to be time consuming, especially for performance requirements which require additional time for agreement on simulation assumptions, then for providing ideal simulation results which should be aligned and in the end for providing results with implementation margin. It should be remembered that legacy requirements have being developed over more than a decade. Therefore, it is particularly important to identify proper impact on existing requirements once the final shape of the feature is agreed.
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