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Wideband Receivers for Downlink
1 Introduction

At GERAN #54, the use of wideband receivers has been proposed to simplify the GERAN DC DL feature and to realistically extend it to MC DL [1]. These interesting options have unfortunately not been sufficiently analyzed in TR 45.912 when EDGE Evolution was studied for Rel-7. Given the fact that wideband receivers are applied for other RATs in multi-mode terminal operation, which can be expected to become omnipresent in smartphones, reuse of the wideband receiver for GSM is a realistic and cost-efficient option.

Since EUTRAN requires two wideband receivers in the terminal, these receivers should be reused to improve the availability of MSRD for GERAN mode of the terminals, which has been specified already in Rel-7 and can be used independent of the network release [2]. Cost-efficient availability of dual receiver paths should also be the basis for the introduction of MIMO in GERAN [3]. 

All these aspects have also been proposed as candidate technologies to be considered in a common study item looking at the opportunities for GERAN from multi-mode operation of 3GPP terminals [4]. In the present contribution, aspects of wideband receivers are analyzed in order to find ways forward for the necessary GERAN work.
2 Discussion
GSM has originally been standardized based on the assumption of narrowband receivers in both DL and UL. This fact often dominates the RF specifications, which has been defined in a way that the parameters were well applicable for narrowband receivers, e.g. with regard to blocking. For the UL, these parameters have been relaxed and modified in order to allow for MCBTS receivers. The relaxation has been done in a way that multiple TRX supporting a single GSM band in a BTS can be fully replaced by a single MCBTS. Since there is hardly any reason to require more hardware complexity in the terminal architecture, all necessary relaxations should be studied also for the downlink. This includes especially the aspects of dynamic range and power consumption of the analogue receiver hardware.
In the initial proposal of MC DL at GERAN #54 [1], the wideband RF receiver relaxation was mentioned quite generally. The revision of the proposal [5] includes various refinements, which basically add an assumption (new section 5.1, third bullet): "For MCDL the relaxed requirements will only be applicable in multi-carrier operation. I.e. in legacy speech operation, the current requirements are still to be fulfilled." For MS RF HW architecture and testing, such mandate for more modes of GERAN terminal operation would be critical, and there is very good reason that this complexity was avoided in the MCBTS UL receiver. Also the assumption shown in Fig. 3: "to envelope all carriers with the minimum bandwidth possible" looks overly sophisticated (and not aligned with the few LTE BW options shown in Figure 1). In section 5.2.3 it is even considered "to modify the blocking requirements for wideband MS reception to have a dependence on the signaled IBW of the MS to ensure maximum blocker protection" which would require terminal analog receivers to be extremely adaptive in bandwidth down to the fine granularity of GSM channels. These added details in [5], compared to the original version [1], are a matter of concern mainly about their consequences on the terminal side, especially regarding complexity and testing. Therefore companies should be encouraged to consider fully general scope of the necessary relaxations for terminals with the benefit of supporting cost-efficient and increasingly consistent provision of GERAN evolution features in the future worldwide terminal base.
It should be noted, that the MSRD proposal [2] explicitly assumes that the wider receiver bandwidth can simply be used for a single GERAN channel based on slightly relaxed radio requirements (with reference to the initial proposal [1]) followed by a digital filter. If the relaxation is only applicable for MCDL mode but neither for EGPRS data nor for voice, it may fit for very few existing terminal HW designs supporting MC DL as an additional feature, but would not be useful for simplifying the terminal HW design in general. There would be a severe risk of continued terminal market segregation with respect to EDGE evolution features by missing the opportunity to reduce terminal cost in the longer run and to widen the availability of various EDGE evolution features (MSRD, MIMO and MC DL) and of VAMOS DL enhancement beyond VAMOS level 2 by MSRD. 

There are also further advantages from wideband receivers, which have not yet been considered in any document of the MC DL proposal. The terminal receiver can take benefit from a wideband receiver to progress on autonomous monitoring of multiple neighbor cells in parallel, and even in parallel to the reception of wanted downlink signals from the serving cell. For example, FFT-based power scan and neighbor cell monitoring when receiving a dedicated channel for better efficiency of initial acquisition, cell selection/reselection and measurement reporting. These options could be studied in order to take full benefit of the intended use of wideband receivers for terminal architecture and power consumption in any GERAN mode, including legacy EGPRS, speech and dual transfer modes. 
In summary, the wideband aspect discussed in this contribution is related not only with MC DL, but also other general tasks of the MS and legacy features. Therefore the entire impact and opportunities should be studied before MC DL can be standardized. 
3 Conclusion
It is proposed to study the application of (E)UTRAN wideband receivers for GSM mode of terminal operation and the necessary relaxations of DL receiver specs. This should enable a variety of opportunities not yet considered in EDGE Evolution Rel-7, which includes reuse of wideband receivers for MSRD, single-user MIMO, multi-user MIMO and dual-/multi-carrier DL. For cost-efficient implementation in multi-mode terminals, any need for provision of parallel narrowband RF receiver hardware should be completely avoided, as already achieved by the relaxation of UL receiver specs for MCBTS.
4 References

[1]
GP-120691, "Downlink Multi-Carrier in GERAN"

 
Ericsson, ST-Ericsson, GERAN #54

[2]
GP-120940, "MS Receiver Diversity in multimode terminals"

 
Com-Research, GERAN #55
[3]
GP-121019, "MIMO Concept for EGPRS (revision of GP-120941)"

 
Nokia Siemens Networks, GERAN #54

[4]
GP-120939, "GERAN evolution for 3GPP terminals"

 
Com-Research, GERAN #55

[5]
GP-120931, "Downlink Multi-Carrier for GERAN (update of GP-120691)"

 
Ericsson, ST-Ericsson, GERAN #55

Page 1 of 3
Page 2 of 2

