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Way forward on exception sheet items for EC-GSM-IoT
Introduction
EC-GSM-IoT is to be finished at GERAN#70 and is currently in a second meeting cycle of exception.
At GERAN#69 a confined list was outlined in the exception sheet of items still under discussion.
This paper proposes a way forward at GERAN#70 on treatment of each of these items.
Open items in exception sheet
Extended Coverage Frequency Correction Channel (EC-FCCH)
At GERAN#69 it was raised in [1] that the full band scan for EC-GSM-IoT device in extreme coverage could lead to draining the battery lifetime. A design was proposed to quickly identify if a cell supported EC-GSM-IoT or not. Different options were outlined. Based on feedback at the meeting, a revised proposal was submitted in [2].
Since GERAN#69, at telco#5 for EC-GSM-IoT, a contribution was shown ([3] later updated to telco#7 in [4]) that minimized the search time for EC-GSM-IoT devices doing a full scan of the frequency band by identifying the presence of a FCCH at a specific ARFCN. By using this approach, the full band search time can be significantly reduced. It was also proposed to allow for a quick RSSI based scan before a more detailed FCCH+EC-SCH scan of the ARFCNs. The latter approach was taken into account in the proposed modifications to the specifications outlined in [5]. 
Based on the above, and the fact that no further input has been received regarding EC-FCCH solution, and the fact that a new synchronization channel would have rather large impacts on the specifications at this late hour in the release process, it is proposed that EC-FCCH is no longer considered for Rel-13 inclusion for EC-GSM-IoT.
Proposal 1: EC-FCCH shall be excluded from Rel-13 inclusion for EC-GSM-IoT
Normal and short burst paging block with new TSC allocation
The discussion on enhancements to the paging block and TSC allocation was started at GERAN#68 ([6]) and was later continued in EC-GSM-IoT telcos and at GERAN#69.
In essence, the intention is that the TSC allocation will assist mobiles in minimizing the monitoring time on the DL and the new paging block format will increase paging capacity in the network.
Using a TSC allocation depending on coverage class to minimize energy consumption has been supported by the MS side in discussions ([7]) and has also been evaluated in link level, quantifying the gains with the proposed solution. The solution is from the sourcing company’s view also of low complexity, hence it is proposed that it is adopted in the Rel-13 work for EC-GSM-IoT.
Proposal 2: The new TSC allocation shall be adopted in the Rel-13 EC-GSM-IoT specifications.
The new block format is of higher complexity to introduce. Although optional for the network to support, it is not clear from the discussions if it is intended to be mandatory or not for the MS. From a network perspective it is recognized by the sourcing company that the solution would bring gains in paging capacity, although the gains have not been sufficiently quantified using too aggressive assumptions on paging load and too simplified analytical calculations. If the solution is adopted in the specifications it would be of value to have all MSs supporting it considering that two blocks to two users need to be paired in order for the gains to become effective. 
Hence, from the sourcing company’s view, a more clear view on MS implementation would be of interest to understand how and if the solution proposed should be adopted, and if complexity is acceptable, to make the support mandatory. 
1 TS CC2 mapping
In [8] at GERAN#69 it was proposed to add a new alternative resource mapping for CC2, instead of being mapped to 4 TS that it would be allowed to also map it to 1 TS. Allowing this mapping would open up to extending coverage even if the cell allocation only allows for a single TS to be used for EC-GSM-IoT. The performance was further evaluated at telco#7 for EC-GSM-IoT ([9]) taking comments into account on possible limitations in implementations over a single TS, showing rather extensive degradation for the BTS (3.5 dB degradation out of 6 dB in possible gains). It is however seen reasonable from the sourcing company’s view that the BTS could cope with IQ accumulation over the EC-PACCH block type which uses a single burst repeated multiple times. In case IQ accumulation is used, the loss has been simulated to be limited to 1.0 dB for EC-PACCH. The degradation for EC-PDTCH would still be as in [9], i.e. 1.5 dB. A degradation of 1.5 dB (meaning a coverage gain of 4.5 dB) is still seen as acceptable in order to provide gains with the proposal. However, it is the sourcing company’s view that the additional CC mapping should be introduced with as little specification changes as possible, and it is reasonable to think that in a specific cell either the 2 TS CC2 or the 1 TS CC2 mapping would be activated in a specific point in time. Hence, there is no need to treat 1 TS CC2 as a separate coverage class.
Based on the above it is proposed that:
Proposal 3: The new 1 TS CC2 mapping shall be adopted in the Rel-13 EC-GSM-IoT specifications as a new mapping alternative to the current CC2 mapping. Additional specification changes include only the assignment of the CC2 mapping type.
Introduction of cell scrambling
At telco#4 for EC-GSM-IoT it was raised that there might be a potential problem with synchronized coherent interference if the carrier and the interferer are both using blind transmissions that to a large part overlap in time (see [10]). The discussion was continued at GERAN#69, see [11]. 
So far there has been no quantification of the expected gain by applying cell scrambling, neither on link level nor on system level. If anything, the system level results presented so far (see [12]) indicates that there is no impact on system level performance if assuming worst case assumptions on interference overlapping. The results are only for 12-reuse and might be impacted if a lower re-use factor is used, and hence more users are allocated in higher CCs. This has however not been quantified.
Based on the above it is proposed that:
Proposal 4: Cell scramblinrg shall be excluded from Rel-13 inclusion for EC-GSM-IoT
SINR/quality based mobile measurements
[bookmark: _GoBack]SINR based mobile measurements have been discussed for several meetings with the scope agreed to be limited at telco#7 to DL CC selection. To GERAN#70 system simulations have been provided that supports the use of SINR based measurements, see [13], and CRs to 3GPP TS 45.008 ([14]) and 3GPP TS 44.018 providing the SINR implementation. Considering that the SINR estimate is based on the RLA_EC measurement there is little extra complexity in using either C-based CC selection or SINR based selection (SINR based selection is just a ratio based on RLA_EC and RLA_C). Hence, it is proposed that both options are supported and steered from EC SI.
Proposal 5: SINR based measurements for DL CC selection based on RLA_EC and RLA_C calculations is adopted together with the already specified RLA_EC based DL SS selection. The method used is steered by EC SI.
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