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1. Introduction

Just in the conference call held on June 07, 2007, a preliminary working assumption about the frequency accuracy for Home Node B is set to be relaxed to 0.25ppm[1]. This relaxation mainly deals with the conformance of frequency accuracy in the air interface with the mobility being taken into concern. However, since Home Node B is different from legacy Node B in terms of deployment scenarios and cost effectiveness, some specific scenario associated with Home Node B needs to be clarified, so does its impact on the corresponding frequency accuracy. This observation is also implied in TR25.820 as following [2]:

…Nevertheless, it is acknowledge that more work is required in this area, as the work in identifying scenarios is not complete also there is still some question of the frequency stability based on tolerable time to achieve base station synch to the network.

2. Available Frequency Synchronization Solutions for Home NodeB and their Impact on Frequency Accuracy Definition

Home Node B is special in the usage as in the future it will be treated as a cost-sensitive consumer application. It is also special in the deployment implemented by the subscriber. As a result, its frequency synchronization solution won’t be exactly the same as the legacy Node B. For example, the traditional span line clock recovery solution with Node B deriving an accurate clock from T1/E1 backhaul feed is highly unpredictable due to its dependence on the facility provider, therefore is not a good choice for Home Node Bs where their deployments are highly non-deterministic and variable. 

One alternative to provide timing and synchronization is GPS-based reference. Since the Opex to install and maintain GPS antenna runs maybe higher than some customers’ affordability, GPS-based synch solution may be optional but not mandatory. When GPS-based reference is available, 0.25ppm frequency accuracy may be relaxed a little bit more than 0.25ppm FFS. We noticed that currently in RAN3, GPS as a localization option to select a new MME within the same pool of the old serving MME is being discussed when UE is moving from macro cell to HNB. So multiple GPS services seem needed for HomeNodeB.

Another alternative is to provide synchronization through Precision Timing Protocol (PTP, IEEE 1588) although this standard hasn’t been finalized and its field history is very limited. Their impact on the frequency accuracy definition of HomeNodeB needs FFS.

Finally, we want to point out that although having accurate and precise synchronization in HomeNodeB is preferable, free-running HomeNodeB may be the worst-case however supported synch solution, since HomeNodeB doesn’t need to be run all day and all night, especially in the weekdays. So a free-running HomeNodeB with tighter frequency accuracy than 0.25ppm will be a good tradeoff of performance and cost.
3. Conclusions

In this contribution, some descriptions on the operating scenarios for frequency synchronization in HomeNodeB are demonstrated. We suggest that, although 0.25ppm is suitable as a preliminary working assumption for the air interface conformance, the impact of the particular deployment scenario and cost requirement for HomeNodeB on it needs FFS.
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