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Introduction
[bookmark: _GoBack]At GERAN#62 a new feasibility study named Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things (WI code: FS_IoT_LC)  was approved, see [1].
EC-GSM has been shown to fulfil the objective on being possible to implement on GSM/EDGE base station hardware, see subclause 6.2.6.11 in [2].
In [3] some topics were brought up for discussion on the potential impact to GSM/EDGE base station from some aspects of the EC-GSM feature.
This document is a response to [3]
Responses to claims in [3] 
Extra modulation index for GMSK
In [3] the following is claimed regarding the extra modulation index introduced in EC-GSM for the original EC-SCH design:
“Support for the new modulation index should not be a problem if the GMSK modulator is implemented in software on a DSP processor, or similar. However, since the GMSK modulation has been specified for decades without any changes, it has been implemented as hardware in many legacy base stations for the purpose of cost saving and execution speed, and in these cases it is not possible to support the extra modulation index without any hardware impact.”
It can first be noted that the extra modulation index is only used for the original EC-SCH design and does not apply to the alternative EC-SCH design proposed as an alternative for EC-GSM.
Furthermore, the modulation index can be implemented as a simple bit inversion of the EC-SCH content, i.e. a 0 becomes a 1, and a 1 becomes a 0. If this type of operation is seen to have impact on the base station hardware the base station implementation is not likely to be able to implement any of the features developed by GERAN in recent years, all having the same/similar objective as in EC-GSM, i.e. not to have impact on legacy GSM/EDGE hardware.
Overlaid CDMA
In [3] the following is claimed regarding overlaid CDMA:
“In order to support overlaid CDMA, a successive interference cancellation (SIC) receiver is required at the base station (see e.g. section 3.3.1 of [3]). However, such a complex receiver is not supported in some legacy base stations, especially those that do not support VAMOS.”
If VAMOS is not supported by a base station due to its limitation not to support a SIC receiver, it is most likely that also overlaid CDMA cannot be supported by such a base station. However, it is the view of the sourcing company that VAMOS is a feature considered to be supported on legacy GSM/EDGE bases stations, and this was also how it was developed in GERAN, and also why it so far has proven to be a successful GSM network feature.
Furthermore it is claimed in [3] that load sharing when multiplexing multiple users is only possible in some channel configuration conditions. 
It should be noted that the case of multiplexing two users is of lower complexity than VAMOS since the processing only takes place in half of the TS (only IQ accumulation in the other TS), and when it takes place it is of equal parity as VAMOS. This will also be the more common implementation of overlaid CDMA (multiplexing two users in extended coverage). For the case of four users multiplexed with overlaid CDMA (maximum number of users considered by EC-GSM) three of the TS will only accumulate IQ samples and it is only in the fourth one where processing takes place. Hence, with an allowed code length of at most four, spread over four TSs within a TDMA frame, there will be three TSs in the next TDMA frame where there is significant processing headroom (they will only be used for accumulating IQ samples).
Since the base station is in control over how many users are multiplexed on the same resources, it can consider any capability limitations in the channel allocation, for example not consider more than two simultaneous users.
Extra training sequences for random access
In [3] the following is claimed regarding extra training sequences for random access:
“On the RACH block border of coverage class 6 the base station needs to detect a total of 2 burst formats and 13 TSCs, as compared to 1 burst format and 3 TSCs in EGPRS. This is over 300% increase in computational complexity”
In the view of the sourcing company, this statement is misleading. A 300% complexity increase is not relevant if the increase compared to the total complexity is not significant. This is the case for the quoted number.
The time synchronization and detection on the RACH channel today is estimated to be roughly 20 % of the total processing power required for demodulation (i.e. excluding decoding). The synchronization/detection includes three different training sequences. Assuming a correlator based synchronization is used, the complexity would scale linearly with the number of training sequences detected. Hence roughly 20/3 % in processing power per TSC detection. If 13 TSC in total are considered for the case of six coverage classes, and making a pessimistic assumption that the time synchronization and detection of a normal burst is as costly as an access burst (this is not the case since the normal burst is sent with timing advance and hence has a significantly lower time window to consider, and it also only uses 26 training sequence symbols, compared to 41 symbols for the access burst), the total complexity increase in detecting 13 TSCs then becomes 67%. This is still far lower than the complexity required for example for demodulation in VAMOS or EGPRS.
In order to reduce complexity further, it has been proposed, and evaluated to, instead of using 6 coverage classes, use 3. This significantly reduces the complexity of detecting TSCs on the EC-RACH, see 6.2.6.11 in [2].
Conclusion
The document has been submitted as a response to [3] where the three concerns expressed in that paper have been clarified and concluded not to be of concern for a GSM/EDGE base station capable of EGPRS/VAMOS, which should be seen as baseline functionality for GSM/EDGE base stations.
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