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1 Introduction
In recent years, China Mobile has observed degradation on GSM network quality while keep expanding its network scale, and is eager to solve the problem so that customer experience can be guaranteed. To serve the above, it is felt that some discussions on the direction of future studies in GERAN are needed. 
In this contribution, China Mobile would like to share some key observations in its existing GSM network and some considerations on the study of new technologies in GERAN.
2 Observations
2.1 Interference

Observation 1: there is an alerting percentage of high interference cells (abbr. HIC) and bad quality cells (abbr. BQC).
the average percentage of HICs across China is 4.36% with 9 provinces over 5%.The average percentage of uplink BQCs across 171 cities is 1.5% among which 7 cities are over 5%.The average percentage of downlink BQCs across 171 cities is 1.9% among which 11 cities are over 5%.
Definition:

High Interference Cell:  the cell with over 30% samples of uplink interference above -100dBm,

Bad Quality Cell: the cell with over 5% samples of uplink or downlink RxQuality on level 6 and 7.

Observation 2: interference is a major cause for bad quality traffic.
The average percentage of bad quality traffic caused by high interference is 73% across 20 capital cities among which 7 capital cities are over 80%.
Definition:

Bad Quality Traffic caused by interference: Traffic whose RxLevel is above -95dBm and downlink RxQuality is on level 6 and 7 .
Observation 3: in some capital cities, the receiving power level is high but the percentage of good receiving quality is relatively low indicating a presence of high interference.
For example, in Xining city, the average downlink Rxlevel is -65.23dBm, but the percentage of RxQuality on level 0 to 3 is below average (only 95.10%).
Consideration 1: studies are needed on how to eliminate interference or alleviate the impact of interference on GSM network quality. 
2.2 Network structure

Observation 4: 900MHz frequency band has been fully used and highly loaded, while 1800MHz frequency band cannot effectively absorb traffic.  
China Mobile has 19MHz frequency resource in 900MHz frequency band and 25 MHz in 1800MHz frequency band, however, averaged among capital cities, only 29% traffic has been apportioned to 1800MHz frequency band indicating a poor utilization of 1800MHz frequency resource. 
Consideration 2: studies are needed on how to improve the utilization of 1800MHz frequency resources as well as how to reasonably and smoothly apportion traffic between 900M and 1800M frequency bands.
2.3 Data service
Observation 5: in some provinces, the voice traffic load is relatively high but the efficiency of data traffic channel is still low indicating an unbalanced radio resource utilization efficiency between voice and data. 

the data traffic channel efficiency is below 3.5kbps per PDCH for more than 30% provinces among which 4 provinces are loaded with over 10% HR traffic.

Consideration 3: studies are needed on how to improve data traffic channel efficiency.
3 Conclusion
In this contribution, China Mobile has shared some key observations in its existing GSM network and some considerations on the study of new technologies in GERAN. Based on the above observations, it is proposed that the future study in GERAN can consider the following aspects:

1. how to eliminate interference or alleviate the impact of interference on GSM network quality. 
2. how to improve the utilization of 1800MHz frequency resources as well as how to reasonably and smoothly apportion traffic between 900M and 1800M frequency bands.
3. how to improve data traffic channel efficiency.
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