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1
Introduction

A new Work Item has been opened on GERAN Physical Layer evolution ([1]). The first meeting held on the topic has highlighted robust interest in Receive Diversity for GERAN (see [2], [3], [4]). 
Within this background, this contribution discusses channel modeling for GERAN Receive Diversity

2
Modeling elements
Receive Diversity is expected to be beneficial both for system configurations characterized by relatively heavy interference (in a similar vein as SAIC), and for flat fading cases dominated by thermal noise.
Thus, a simple inspection of a typical scenario shows that the following elements need to be taken into account
· Each signal (C or I) is received by each diversity branch separately

· The total received signal can be written as a linear combination of C and I’s, each of them as received through the two diversity branches

· Each signal (C or I) experiences a different Angle of Departure (AoD) and Angle of Arrival (AoA)

· AoD and AoA of each signal depend on cell layout and, to some extent, on the motion of the mobile.
· Different AoD/AoA’s will introduce different phase shifts on each diversity branch.

· Consequently, the correlation between the diversity branches will be different for each signal (C or I). 
· The correlation is a function of the corresponding AoD and AoA.
· The two branches experience different antenna gains (because of the physical layout of the device, etc). 

· This is referred to as branch power difference (BPD) or antenna gain imbalance (AGI)

· Lastly, a noise imbalance is likely to be caused by the two separate diversity chains.

· Relevant for sensitivity-limited scenarios

All the aforementioned elements shall be taken into account in order to produce a realistic assessment of Receive Diversity.

3
3GPP SCM
3GPP has already developed, jointly with 3GPP2, a Technical Report that addresses in depth the points raised in Section 2. This is 3GPP TR 25.996 [5], also generically referred to as “Spatial Channel Models” (SCM). 

3GPP TR 25.996 can and should be reused also for the GERAN evaluation of Receive Diversity.   The advantage of adopting 3GPP TR 25.996 is to make use of a framework already agreed in a 3GPP specification, which enjoys the solidity coming from more than one year of study and development. This would avoid embarking on the development of a brand new channel model, which anyway would have to be justified versus TR 25.996.

Some GERAN specific aspects may have to be considered, but they will have a limited or non-existent impact, as TR 25.996 was conceived from the beginning as a generic tool for spatial channel models
. 
It is also worth noting that TR 25.996 is to a certain extent a successful framework, in that it is being employed for spatial channel modeling by various fora and activities, such as 3GPP RAN [6], the 3GPP Long Term Evolution effort [7], and 3GPP2.
4 
Conclusions

This paper has discussed spatial channel modeling for GERAN Receive Diversity. For this purpose it is recommended to re-use the already agreed (and to some extent successful) 3GPP spatial channel model framework contained in 3GPP TR 25.996
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� For example, TR 25.996 assumes in certain expressions that n paths are present for a given signal, and employs an index accordingly. Being GERAN a narrowband system, that particular index will always be set to 1.
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