Page 1



TSG-RAN Working Group 4 (Radio) meeting #51                               R4-091830
San Francisco, CA, USA, 4–8 May, 2009


Source:
Ericsson

Title:
Impact of LTE UL Power Control on Other Systems
Agenda item:
6.1.3.1
Document for:
Discussion
1 Introduction 

RAN4 has specified UTRA Node-B ACS for coexistence between UTRA networks. RAN4 has also specified E-UTRA UE ACLR for coexistence between E-UTRA networks and between an E-UTRA and a UTRA network in TS 36.101. 

However, certain combinations of E‑UTRA UL PC parameter values can potentially still cause excessive interference to UTRA UL, as discussed in TR 36.942 section 8.1.1 and in the references mentioned there, e.g. for the so called power control parameter set 1. 

Furthermore, at the time RAN4 decided on the UE ACLR the power control algorithm had not been finalised by RAN1. Meanwhile, RAN1 has specified E-UTRA UE transmit power control (PC) in [4], involving a number of parameters controlled by the eNB. 
The present contribution reviews related previous RAN4 contributions and proposes to introduce an additional spectrum emission requirement to limit the interference to an adjacent UTRA/GSM system, and to reuse the Additional Spectrum Emission Mask mechanism defined in [3] to enable the inclusion of this in release 8. Possibly also the PUCCH over-dimensioning mechanism might be needed to further reduce interference to adjacent narrowband systems like GSM (see [2] for details). To minimize the impact on LTE performance it is also proposed that the additional requirement only should be applied when needed, but the explicit scenarios should be further discussed. 
2 Discussion
2.1 Problem

For UTRA the non-orthogonal uplink inherently sets intra-system requirements on the PC, i.e. all UEs are controlled in a way to avoid that some UEs transmit at excessively high power, as this would cause high interference to all other uplink links in same and neighboring cells, thereby causing link outages. 
Since the E‑UTRA UL is orthogonal between UEs, there is no inherent tight constraint on the PC. In interference limited networks, the throughput performance is quite insensitive to offsets in the transmit power that are added to all UEs at the same time and therefore the E‑UTRA PC algorithm does allow UEs to use excessively high transmit power with hardly noticeable degradation of the intra-system throughput. However, a UTRA uplink operating in an adjacent channel can in some cases suffer from unacceptable level of interference. 

For example, [1] explained that the so called power control parameter set 1 defined in TR 36.942 causes a transmit power that is 13dB higher when aggregated over all active E‑UTRA UEs than the aggregate transmit power emitted from UTRA UEs in TR 36.942 scenarios. Since the same ACLR value of 33dB is specified in TS 36.101 for E‑UTRA UEs as for UTRA UEs, the much higher aggregate transmit power of E‑UTRA UEs for the PC set 1 causes high capacity degradation to UTRA uplink in the scenario considered in TR 36.942, as shown in Figure 1, which is reproduced from Figure 7.3a in TR 36.942, where ACIR can be calculated from 30dB plus "ACIR offset".
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Figure 1: UTRA FDD uplink capacity loss for E-UTRA power control set 1

2.2 Proposed solution
In order to ensure adjacent channel coexistence between E-UTRA and UTRA and eventually GSM uplink we need to put stricter spectrum emission requirements on E-UTRA UEs. However, significantly tightening the spectrum emission requirement for the UE would not be unfeasible since it would increase the UE cost dramatically. On the other hand, this could be done indirectly by reusing the already standardized mechanism for Additional Spectrum Emission Mask and possibly also the PUCCH over-dimensioning mechanism with minimal impact on Release 8 UEs. PUCCH over-dimensioning might be needed to fulfill the stricter spectrum emission requirements in some specific cases, typically where the victim is a narrow band system like GSM. One additional motivation for PUCCH over-dimensioning in general cases could be to protect the PUCCH from an interfering LTE or narrow band system e.g. GSM in an uncoordinated scenario. With this approach existing mechanisms can be used to support coexistence in a large number of scenarios, but with different parameter settings. The actual parameter values that are applied in the different scenarios as well as the corresponding performance loss for LTE needs to be investigated through additional simulations.
Depending on results from coexistence simulations with required A-MPR, we foresee some capacity loss for LTE system when the restriction is applied, and therefore the changes should aim at maintaining the performance as much as possible for all concerned technologies. RAN4 coexistence simulations in the uncoordinated scenario with an LTE aggressor (with full frequency) load has shown significant capacity degradation of a victim UTRA system. However one could expect that in a coordinated scenario the degradation for the UTRA system would be marginal. Similarly, an LTE system with low load is not expected cause significant degradation to an adjacent UTRA system. Therefore we see a need to apply this restriction only when required.

A large number of different coexistence scenarios can be foreseen, i.e. with different access technologies on each side of an LTE aggressor (e.g. Figure 2). Ideally, the different scenarios would have their own SEM and corresponding A-MPR which can be described similar to NS_07. To signal each combination as an additional spectrum emission requirement (NS_x) would require a large number of predefined additional requirements and little flexibility. Another possibility would be to instead signal one specific additional requirement but with a set of associated parameters. It should be investigated which signaling approach that is most efficient within the existing possibilities in release 8.
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Figure 2: LTE aggressor and WCDMA and LTE victims
2.3 Way forward
As a way forward on this issue a few points can be identified:
· Re-do coexistence simulations between E-UTRA and UTRA/GSM to find appropriate values for the required additional mask

· Discuss when the stricter emission mask requirements should be applied

· Define a new network signaled additional spectrum emission requirement (NS_x in [3]) with values that are specific to the coexistence problem described above.

3 Conclusions
We revisit the coexistence simulations between LTE and WCDMA and propose to introduce additional spectrum emission requirements to limit the interference to the UTRA and possibly GSM system. To enable this in release 8 it is also proposed to reuse the Spectrum Emission Mask mechanism, but with a new spectrum emission mask and a new set of parameters for when to apply A-MPR as well as values for the actual reduction. Possibly also the PUCCH over-dimensioning mechanism might be needed to further reduce interference to adjacent narrowband systems like GSM.
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