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Comments to GP-120390
1 Introduction

Methods developed during the SAIC and MUROS feasibility studies for simulating both synchronous and non-synchronous network operation may need some refinement when candidate techniques for Enhanced VAMOS are studied. The discussion of link to system modelling for ENHVAMOS has been ongoing for a few GERAN meetings and teleconferences. At the end of GERAN#53 some points were addressed in a late contribution [1].

This document contains some comments from the sourcing company in response to [1], which could not be given at the GERAN#53 meeting.
This is an updated version of [3]. All updates have been highlighted in red.
2 Synchronous vs. Non-synchronous Network Performance
The performance of MS and BTS receivers is dependent on the different TSCs applied in the serving cell and in the interfering cell whenever the timing of the two cells causes the TSC parts of the two bursts to overlap significantly. This happens systematically in synchronous network operation mode, but also occasionally in non-synchronous networks, whenever the relative timing between two cells slowly drifts through a slot-synchronous relation between these cells. It is worth noting that the probability of this situation is relatively low (maybe calculated as 10/156 = 6% when assuming TSC cross-correlation impact up to +/- 5 symbol intervals in either direction), but this probability can be directly effective for the quality of individual calls in a network. This happens whenever there is dominating interference from one other transmitter (UL or DL) in another cell into an individual call using the same radio resource in time and frequency (no hopping or synchronous cyclic hopping). Therefore careful TSC planning is required also when planning non-synchronous networks for interference limited operation. Individual users could sometimes get systematically bad call quality. (Even if different frequency hopping patterns are effective and mitigating the effect by diversity, any critical TSC collisions would degrade the performance of several users in the average.)
In fact, the requirements for TSC planning of the network are only slightly relaxed in non-synchronous networks because the impact of TSC cross-correlation is only part-time effective. Therefore the network performance in non-synchronous networks can hardly be characterized as “robust regardless of TSC allocation” (quoted from conclusion in [1]). The sourcing company believes that TSC planning, like other network planning aspects, should not be coupled with the L2S model, neither for synchronous network mode nor for non-synchronous network mode.
Network synchronization is appealing in the opportunities it provides to continuously optimize the interference distribution of the network by means of fine-grained radio resource management. Such a system level gain is however not obvious in non-synchronous networks. Hence it is particularly not sufficient to compare synchronous and non-synchronous network performance at link level.
Modern GSM receivers are generally expected to provide more gains in synchronous networks than in non-synchronous networks. One of the examples is SAIC, which itself is one of the enabling technologies of VAMOS. In section 8 of [2], SAIC field trials were conducted in both synchronous networks and non-synchronous networks and it was concluded that “SAIC will provide gains in both non-synchronized and synchronized networks, but that maximum gains will be achieved with a synchronized network”. (Note that this seems to contradict some link level results, e.g. the left half of Figure 1 in [1] where there is a loss for all TSC combinations when only TSC Set 1 is used as in the SAIC study. But as mentioned in the preceeding paragraph, in synchronous networks system level gains could not be intuitively derived from link level simulations.)
3 Accurate Modelling of Link Level Performance
Accurate modelling of link level performance is required in the ENHVAMOS study, as it was applied in MUROS study. This certainly comprises interference characteristics as summarized in [1]. However, it is not clear what specific aspects are proposed to be included or disregarded in the link to system model, since this topic has been mentioned in the title but not in the text of the paper [1].
Besides the problem of TSC cross correlation of TSC set 1, which has been deeply discussed already in SAIC and MUROS studies and concluded in VAMOS by introduction of TSC set 2, another very interesting aspect for consideration in ENHVAMOS can be seen in Figure 1 from [1], copied here. It “shows the performance for the TCH/AHS5.90 carrier, when exposed to synchronous CCI assigned one of the 16 TSCs found in TSC set 1 and 2, relative the performance when exposed to asynchronous interference using random bits in the TSC. The depicted relative performance is defined as gain/loss in dB at roughly 1% FER” for all TSCs except the TSC 5 from set 1 of the carrier. It is worth noting that not only the well-known insufficient cross-correlation of the legacy TSCs can be seen as a loss in the left part, but a consistent gain up to 2.5 dB is visible in the right half. This result is a good example of the systematically good cross-correlation between the legacy TSC 5 with the entire new TSC set 2, at delay 0 in this case. It clearly highlights the advantage of managed cross-correlation by defined TSC bits in the interferer over random bits in the interferer. This advantage of VAMOS TSC definition is of course most beneficial for synchronous network operation with preference of TSC set 2, but also helps part-time in non-synchronous networks, as described in the previous section.
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Figure 1. GMSK link performance for TCH/AHS5.90 under synchronous zero delay GMSK co-channel interference, relative to random bits GMSK co-channel interference (from [1]).
It should further be noted that

· All ENHVAMOS candidate techniques so far only propose changes at RRM level, based on DL/UL measurement reports.

· Also other RRM algorithms are based on DL/UL measurement reports, e.g. handover and power control. They were crucial to the system performance and were commonly used already in the system simulations of MUROS/VAMOS. No specific inaccuracy in modelling synchronous or non-synchronous interferers has been found. 
· Potential inaccuracy in modelling synchronous or non-synchronous interferers would impact every system simulation functionality which relies on measurement reports, i.e., it is not something special in the ENHVAMOS study item.
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