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Proposed Way Forward related to 

BTS Radio Relaxations 
1 Introduction

The discussion on BTS radio performance relaxations is ongoing in GERAN since GERAN#31. Since this meeting several contributions have been discussed highlighting the pro and cons of this modification to the GERAN specifications TS 45.005 and TS 51.021. 

This document attempts to summarise the open issues discussed so far in GERAN in section 2. Based on this a way forward is proposed in section 3. Finally conclusions are drawn in section 4.
2 Open Issues in the Discussion
This section summarises the open issues remaining from the discussions in GERAN so far. In addition general considerations with regard to the envisaged modification in the GERAN specifications are provided.
2.1 Relaxation of TX intermodulation 
The proposed relaxation of intra BTS TX intermodulation is depicted in Fig. 1.
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Fig. 1: Proposed relaxation for intra BTS TX intermodulation [1]
.

The reasoning for such relaxation claimed in [2] has been that TX intermodulation requirements for BTS defined in 45.005 are inconsistent to receiver intermodulation requirements specified for MS, being much more relaxed. This inconsistency can be identified for a kind of near-far scenario in case of uncoordinated networks, where MS is close to BTS of another operator which operates 2 carriers with 6 MHz offset and where 3rd order IM products due to non-linearities in the MS are almost 60 dB higher than intermodulation products caused by the BTS [2].
The discussion so far has focussed on the evaluation of the impact of TX intermodulations in the same band. Simulations [3] have shown that in most circumstances, the system is majorly impacted due to limitations with regard to MS receiver intermodulation performance. 

In addition the impact on GSM-R networks has been evaluated in [4]. This investigation shows that at the upper band edge of the “explicit downlink GSM-R band” (921..925 MHz) due to limited steepness of the duplex filter of a BTS in the E-GSM band an impact to GSM-R networks is unavoidable. Based on an assumed steepness of 9dB/MHz, the relaxation of about 9 dB, i.e. the difference between the requirements of 70 dBc average power suppression and 70 dBc peak power suppression, is corresponding to a bandwidth of 1 MHz in the GSM-R band, which is being affected. This identifies a considerable part (25 %) of the explicit GSM-R band. This is not a negligible impact as stated in [5] and has to be taken into account in the current discussion. There are concerns on such an impact from network manufacturers and operators of GSM-R equipment.   
Taking also into account that duplex filters are usually not sharp enough to begin exactly at the edge of the E-GSM band, this issue is felt relevant for the investigation of any TX intermodulation relaxation. More precisely, to counteract the fact that filters can suffer from a drift in temperature and to limit variation in time, duplex filters always assume guard bands around the designed TX band. A typical duplex filter attenuation performance with such guard band of about 5 MHz before start of the slope is shown in Fig. 2.
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Fig. 2: Typical duplex filter attenuation performance for P-GSM BTS.
Taking this into account, the impact on the R-GSM band could be as high as 50% or even more and hence far more than the depicted 25% stated in [4]. 

2.2 Relaxation of RX blocking performance
The proposed relaxation of BTS RX blocking performance is depicted in Fig. 3.
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Fig. 3: Proposed relaxation for BTS RX blocking [1].

The reasoning for such relaxation claimed in [2] has been that RX blocking requirements are inconsistent: a MCL of 59 dB is assumed in 45.050 whilst latest coexistence studies for UMTS 900 [6] have assumed a MCL of 70 dB. Again a near-far scenario in case of uncoordinated networks is being presented, where 10 MS are assumed to be close to a BTS of another operator and hence a noise level of -85 dBm is generated, yielding a densitization of 25 dB of this BTS of another operator, assuming a BTS receiver sensitivity of -110 dBm. Hence it is argued that emitted wideband noise of close MSs is dominating the effect of blockers. 

The discussion so far has focussed on the evaluation of the impact of RX blocking in the same band. Simulations [7] have shown that in typical urban areas, the system is majorly impacted due to emitted wideband noise generated by MS transmitters in the proximity of the BTS receiver rather than due to high blocking signals. 

On request at GERAN#34 an urban scenario with plenty users residing in skyscrappers and affiliated to a distant base station owned by an operator A but interferred from a close base station owned by an operator B has been considered in [8]. Clearly the depicted scenario with 16 users transmitting at full power in the same time slot is not a typical one, yielding a receive power level of up to 7.4 dBm. However even a lower loaded scenario, where a BTS with a capacity of 8 TRX has an occupation of 50 %, hence 4 users are simultaneously transmitting, will yield a receive power of up to 3.4 dBm, which is still more than 16 dB beyond the current limit of -13 dBm and would be even more than 28 dB beyond the proposed relaxed figure of 

-25 dBm. 

Furthermore when comparing current receiver blocking figures between GSM 900 and DCS  1800 in [8] it should be taken into account that DCS 1800 in this context not only benefits from a 6 dB higher attenuation for free space propagation and in addition a further higher attenuation of 6 dB due to higher penetration losses such as walls, but also that the vast majority of DCS1800 small MS’s of today transmit with 3 dB less maximum power compared to GSM900 small MS’s. This sums up to a difference of 9 dB, and 15 dB for indoor mobiles, respectively. Hence the difference in receiver blocking levels of 12 dB in the specification as of today is justified. In addition the proposed relaxation in [1] also would put more stringent requirements on the MS  than the BTS for GSM900 while we have the opposite situation for DCS1800. 
 
Taking into account that high capacity sites will be typically in use also in future GERAN deployments in urban areas with small cell sizes, taking into account further, that enhanced packet data services with dual carrier supporting MS are standardised in Rel-7, the depicted scenario in [8], although not being a typical one, is considered as realistic and hence should be taken into account for the definition of any radio performance relaxation.
2.3 Relaxation of spurious emissions 
The need of relaxation of spurious emissions was stated earlier in [2], also in [5]. However in [1] it is not included. It is currently unclear, whether a relaxation with regard to spurious emissions is being required or not. This also applies with regard to performance on switching transients, i.e. will the switching transients requirements be kept as defined in the specifications for a MCPA transmission ? 
2.4 Specification of Relaxation

The proposed specified size of relaxation is questionable. On one hand, with regard to TX intermodulation, an inconsistency of around 60 dB has been identified related to MS receiver intermodulation, but only a relaxation of 9 dB is being proposed. On the other hand, with regard to RX blocking an alignment to what has been specified for DCS1800 is being proposed, where the technical reasoning is unclear, considering at least a higher free space propagation loss of 6 dB and lower transmit powers of 3 dB for DCS 1800 compared to GSM900. It appears that an alignment with DCS1800 blocking performance is attempted not based on technical arguments, but rather based on “editorial alignment”. 
Hence further investigation is required to identify the scope of relaxation based on technical reasons for going to any suggested relaxed values both for TX intermodulation and for RX blocking. 
2.5 MS TX and RX performance 
In the investigations by Alcatel-Lucent as well as in earlier studies undertaken in GSM it has been shown that system performance is limited due to MS receiver performance related to intermodulation and also due to MS transmitter performance related to generated wideband noise. In [8] it is stated that some MS receiver implementations overfulfil the current linearity requirements related to intermodulation performance by up to 20 dB. However it is unclear whether such improved MS performance generally can be assumed for legacy mobiles.
Rather than to specify radio relaxations on the BTS side with the argumentation, that the MS is the limiting device in those circumstances, it should be investigated – as already discussed in former GERAN meetings – whether a tightening of the MS receiver performance related to receiver intermodulation and a correspondent tightening of the MS transmitter performance related to generation of wideband noise, would  be appropriate in order to improve the system integrity, especially in the scenarios of high capacity sites in urban areas as for instance depicted in [8] for the blocking scenario. 

It is believed that the implementation of MCPA for BTS in urban areas will exactly yield these scenarios, where degradations due to intermodulation, blocking and wideband noise will have a higher impact on system integrity than today. This should be taken into account in the current discussion.  

2.6 Multistandard Base Stations 

The current proposed relaxation is targeted to allow for multicarrier transmitter and receiver implementations with regard to support for GERAN networks. Thereagainst the scenario of multistandard base stations, for instance supporting several 3GPP standards such as GERAN, WCDMA and E-UTRAN apparently has currently been excluded. We believe that the current discussion on BTS radio performance relaxations should also take into account future multistandard applications for multicarrier transmitter and receiver implementations. With other words such relaxation should be future proof to allow for MCPA based base stations for support of different standards in the same frequency band. 

3 Proposed Way Forward

Taking into account the various open issues mentioned above, the sourcing companies believe that it is justified to open a study item in TSG GERAN to align some mentioned radio performance requirements in the BTS and in the MS for optimising system integrity in future high capacity scenarios to allow multicarrier transmitter and receiver architectures. 
This investigation should include 

· the size of possible relaxations for TX intermodulation performance at the BTS 

· the size of possible relaxations for RX blocking performance at the BTS

· the size of feasible tightening of RX intermodulation performance at the MS

· the size of feasible tightening of wideband noise performance at the MS

· required relaxations related to spurious emissions and switching transients at BTS 
and at MS

· the scenario of a multistandard base station application

· and the treatment of impacts to GSM-R networks

In this context general availability of new technology based MCPA and wideband receiver architectures in short term should be included in the investigations.
The study item should be opened at GERAN#35 and should be completed by GERAN#37 to decide on a correspondent work item. A draft study item proposal is being submitted in [9].
4 Conclusion

In this contribution, we have summarised the current discussion on BTS radio performance relaxation. A row of open issues has been listed with the scope to investigate such issues within a wider framework, including the attempt for balancing claimed inconsistencies between MS and BTS radio performance requirements with regard to intermodulation, blocking and wideband noise in 45.005 and also taking into account the future scenario of multistandard base station applications. 
The sourcing companies believe that TSG GERAN needs to broaden the perspective to carefully study the impact from any major changes in the specifications before introducing them, as this relates to a widely deployed and established system. Also differences in specification methods to other 3GPP radio technologies should be identified and aligned wherever feasible.
Therefore a feasibility study is believed to be appropriate. For this a draft study item proposal is being submitted in [9]. The sourcing companies believe that this identifies the best way forward to assure that the system integrity is maintained for the many coming years of GERAN deployment all over the world.
5 References

[1] 
GP-071344, “CR 45.005-0153 rev 1 Removal of inconsistencies in the BTS intermodulation and blocking requirements (Rel-7)”, Alcatel-Lucent et al., GERAN#35, Dublin (Ireland), 27-31 August 2007
[2]  
GP-061606, “Rationale for updating some GSM radio requirements in TS 45.005 and TS 51.021”, Alcatel, GERAN#31, Denver (USA), 4-8 September 2006
[3] 
GP-070246 "Analysis of the impact caused by BTS IM products using system simulations", Alcatel-Lucent, GERAN# 33, Seoul, 12-16 February 2007 

[4]
GP-071343, “Considerations concerning GSM-R and the proposed relaxations of radio requirements”, Alcatel-Lucent et al., GERAN#35, Dublin (Ireland), 27-31 August 2007

[5]
GP-071333, “Summary of the proposals for the relaxation of some radio requirements“, Alcatel-Lucent et al., GERAN#35, Dublin (Ireland), 27-31 August 2007

[6]
3GPP TR 25.816 v. 7.0.0 "UMTS 900 MHz Work Item Technical Report"
[7] 
GP-070665 "New aspects concerning the relaxation of some radio requirements", Alcatel-Lucent, GERAN# 34, Shenzhen, 14-18 May 2007
[8]
GP-071342, “Investigation of a Blocking Scenario in Dense Urban Areas”, Alcatel-Lucent et al., GERAN#35, Dublin (Ireland), 27-31 August 2007
[9]
GP-071498, “New WID on Feasibility Study on BTS Multicarrier Transceiver Architectures and related Radio Performance Alignment between BTS and MS”, Ericsson, Nokia Siemens Netwoks, Nortel Networks, TeliaSonera, T-Mobile International, GERAN#35, Dublin (Ireland), 27-31 August 2007
� Note, that for simplicity reasons the graph of IMD limits was drawn here as slope instead of a step function, as used for testing conformance to the specification.





1

[image: image1][image: image4.wmf]TX intermodulation attenuation

-76

-75

-74

-73

-72

-71

-70

-69

0

600

1200

1800

2400

3000

3600

4200

4800

5400

6000

6600

7200

Frequency offset from carrier [kHz]

[dBc]

current

relaxed

-70 dBc, peak-hold

video BW=30 kHz

video BW=100 kHz

video BW=300 kHz

video BW=300 kHz

video BW 

=30 kHz

-70 dBc, average

-70 dBc, average

average type

