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On introducing new TSCs in GERAN
1. Introduction

This contribution depicts a series of comments to the contribution in [1] proposing the introduction of new TSCs in GERAN for CS and PS domain, submitted to GERAN#60. 

2. COMMENTS to [1] 
2.1 Scenarios for TSC optimization
Section 1 refers to TSC optimization for CS and PS domain for both DL and UL. At the same time the trend to re-farm and synchronize networks is mentioned. It is obvious that one major task of increasing spectral efficiency for a GSM system to support re-farming consists of tightening the reuse of the BCCH layer. By using new TSCs a tighter reuse on BCCH layer can be achieved. This aspect is currently not mentioned in the context of a new TSC design. The sourcing company considers this aspect as relevant to be included in the investigation in addition to optimizing performance on TCH layer for CS and PS services.  

Secondly for optimizing performance on BCCH layer, cross correlation between the new TSCs and the TSC used by dummy bursts on BCCH carrier should also be taken into account. 
2.2 Network synchronization
Section 2 states at the end that “…maybe most importantly interference will be time synchronized with the wanted signal”. On the other hand degradation of performance for asynchronous networks is observed when stating at end of section 4.1 “… problems seen in current networks (both synchronized and asynchronous) of e.g. co-TSC interference”. The aspect of network synchronization is mentioned, but it is left unclear, if the TSC optimization is targeted for synchronous networks only or also for asynchronous networks. It is anticipated that the indicated task for optimizing cross correlation properties for asynchronous networks will most likely yield different TSC’s compared to the synchronous case, since partial TSC overlap will occur in most situations in addition to no TSC overlap.
2.3 Additional TSC sets

Section 4.1 states that “Based on the above results it is proposed to define one new TSC set for 8PSK, 16QAM and 32QAM in NSR (…), which shall have enhanced cross-correlation properties to facilitate improved spectral efficiency in interference limited scenarios.” Thereagainst two TSC sets are proposed for the CS domain to double the TSC space for VAMOS in section 4.2. 

On the other side, section 3 states “The same mapping is applicable to all EGPRS and EGPRS2 modulations: 8PSK, 16QAM(NSR) and 32QAM(NSR). Therefore, the sub-optimal cross-correlation property of the TSCs in set 1 exists in these cases as well.” 
From the statement in section 3 it may be concluded that cross correlation properties in the PS domain are not optimum since based on legacy TSC set 1, but only one additional set is foreseen to be added. In our view this proceeding will not yield optimum performance for GERAN PS domain. Also taking into account that DL MIMO and intended MU MIMO on UL will require two different TSC’s, the situation is comparable to VAMOS. Thus a need for introducing two additional TSC sets for DL and UL is seen. Another dependency may be observed regarding modulations. If we want to have good auto-correlation plus good inter-modulation cross-correlation properties between the TSCs then designing the new set of TSCs for the PS modulations on the same antipodal symbol constellation code as one of the new GMSK TSC sets is too restrictive in our view. We would propose to allow all symbols of the respective modulation scheme. On the other hand, if MU MIMO on UL focus on a subset of modulations (e.g. GMSK, 8-PSK), it is more important to achieve good cross-correlation performance for these modulations than for other modulations on UL.
2.4 Modelling of UL

Section 4.1 elaborates gains in the range 1.5 to 2 dB for both DL and UL. However it is unclear, which type of synchronization has been assumed for UL, if being ideal or if TA granularity was taking into account. Thus it should be clarified if the UL was modelled in a realistic manner.

2.5 Intermodulation cross correlation

We agree that optimization of inter-modulation cross correlation should be taken into account. The depicted figures 3 and 4 only consider intra-modulation cross correlation. For instance for an 8-PSK or 16-QAM wanted signal, sufficiently low cross correlation towards an external synchronous or asynchronous GMSK interferer is an important aspect of the TSC optimization work. 
2.6 Impact on other study items

Impact on DL MIMO study item [3] and intended MU MIMO on UL study item [4] should be clarified. Both are not expected to conclude before the TSC optimization work starts and may need an extension to Rel-13 time frame. As depicted above there is an impact on the scope of the TSC optimization work from both topics.  

2.7 Specification impact

It is unclear, why TS 45.005 (baseband performance requirements), TS 51.010 (MS conformance) and TS 51.021 (BTS conformance) are not included in the affected specifications in section 5. 
We propose to discuss the inclusion of baseband performance requirements for usage of new TSC’s in TS 45.005. Instead of using random bits for the interferer, which corresponds to the case of non-overlapping TSC’s in case of asynchronous networks a modelling of combinations with distinct TSC’s would better correspond to the case of synchronous networks, otherwise there is a risk that less complex receiver algorithms are used with new TSCs to comply with the current performance requirements in 45.005. The sourcing company does not see a need for setting up performance requirements for all channels of interest as for instance done for TIGHTER, but would like to propose a minimum set of channels to be selected for test of distinct TSC combinations for wanted signal and interferers exhibiting superior performance compared to the corresponding existing requirements in 45.005. By this it is ensured that the TSC’s are not only correctly used by the MS and BTS, but also that the expected performance improvement over legacy TSC’s is achieved. How many channels would need to be included in such minimum channel set is FFS.

The same is applicable to TS 51.010 and TS 51.021, where the test of the minimum channel set should be included.
2.8 Time frame for this work

In section 6 it is stated “It is proposed to introduce the new TSC set within the Rel-12 time frame”.
As Rel-12 is foreseen to be finalized in September 2014, we think this work should not be restricted to meet the Rel-12 time frame. A careful study on the listed aspects is believed to be more important than to rush for completion in next two GERAN plenary meetings as sketched in section 6. It is thus proposed to start the work at GERAN#60 and go for inclusion to Rel-13 specifications. This will also better align with expected changes due to DL MIMO and UL MU-MIMO. 
3. Conclusion
The sourcing company has listed a series of comments to the proposal on introducing new TSC’s in GERAN [1] and the intended scope of the accompanying WID in [2]. It is proposed to discuss the indicated impacts and to include them into the WID [2]. Given the general intention to improve the link level design based on new, still to be identified TSCs for all used modulations in GERAN, and based on the interrelation to discussed improvements (DL MIMO and UL MU-MIMO) it is believed that this work needs to be carried out in the Rel-13 time frame to allow for a careful study in order to prepare the GERAN system for higher interference levels in the coming years.   
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