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1. Introduction
Group mobility is one of the key functions of mobile relay [1], which is also one of the features making mobile relay different than L1 Repeater. The main property of group mobility is to minimize the system overall signalling cost and improve system performance, compared to processing individually per UE. 
This contribution provides a preliminary discussion on group mobility, outlines what group mobility is in mobile relay case, and then analyzes the major aspects impacting the group mobility function. The focus is on general analysis rather than detailed procedural aspects.
2. Discussion and proposal
2.1. Scenario and scope for group mobility
In real network, when users travel on the train, power consumption of the handset is a serious problem, and the severity increases with distance. What’s more, high call drop rate degrades user experience. 

For high speed train scenario with mobile relay involvement, UEs are relatively stationary or moving at pedestrian speed w.r.t serving mobile relay. Hence, the serving cell of a UE may not change. The original intention of group mobility in high speed railway scenario is to prevent or reduce frequent and simultaneous handover or location updating.  We should consider the group mobility study as how to avoid frequent handover or location updating when a large number of UEs on the train are moving together with mobile relay (as serving base station), by means of group mobility. The focus should be on how to properly handle UEs’ moving from high layer procedures perspective, in order to reduce network signalling load significantly, improve the system performance and save UEs’ battery consumption. The handling of UEs’moving should be essential part of the RN mobility procedure.
As for some other scenarios involving a group of UEs having the similar behavior in a relatively short time interval (for example, passengers getting on/off the train or audiences stepping out of a theater after a drama), further signalling efficiency enhancements for these scenarios are definitely allowed but irrelevant with current mobile relay study. Taking getting off the train as an example, this event is likely to trigger handover from mobile relay to macro base station outside vehicle. However, since the UEs have stopped fast moving this moment, the same mobility procedure can be performed either with or without mobile relay involvement on the train. Therefore, this type of scenario will not be considered within the scope of group mobility in future study.
Principle 1: The study for group mobility should focus on, from a high layer signalling perspective, how to avoid frequent handover and location updating caused by mass UEs on the high speed train when the UEs moving together with mobile relays. 
2.2. Network architecture impact on group mobility
It can be noted that how group mobility works may vary in different network architectures. We take 4 alternative fixed relay architectures [2] as the basis of subsequent discussion. DeNB may have the knowledge of UE context information (for example Rel-10 DeNB). While in some other relay architecture alternatives (alt.1), DeNB stores no UE context information. For the former case, when mobile relay is performing handover due to location change, the source DeNB needs to propagate UE context information to target DeNB, in order to make sure the target DeNB can perform mapping between UE bearer and RN EPS bearer correctly after the handover is complete. For the latter case, DeNB just needs to transfer relay context to target DeNB.
When we study how group mobility works, the impact on network should be minimized as much as possible. We should further discuss group mobility after mobile relay architecture is determined.
Principle 2: Group mobility function should minimize the impact on network. 
2.3. Cell configuration impact on group mobility
When a mobile relay node moves from one DeNB to another one, the tracking areas may be different. The cell configuration in mobile relay Uu interface (e.g. TAI, ECGI) is one of issues required further discussion. We assume it is correlated with group mobility in high speed train environment. The behavior of UEs on the train may even depend on the cell configuration by operators. Take TAI configuration as an example, two cases are investigated below.
Case #1: Mobile relay remains TAI in Uu unchanged.
When TAI is not changed in the mobile relay cell, as the mobile relay moves, UEs in the mobile relay cell seem unnecessary to perform tracking area update procedure. This configuration manner prevents possible congested TAU occurred without mobile relays on the vehicle. In downlink direction, since mobile relay doesn’t change TAI in Uu interface, location information (e.g. TAI) corresponding to a specific UE stored in its serving MME will not change with location changes of mobile relay. As a consequence, signalling cost in Uu will not increase when the MME is paging a UE. Moreover, the movement of UEs is transparent to serving MMEs, so this type of cell configuration can reduce impact on core network nodes. Whether there are other problems with this type of configuration could be further studied.
Case #2: Mobile relay changes TAI in Uu accordingly upon handover to a different DeNB cell. 
When TAI(s) is changed in the mobile relay cell, e.g. using the same TAI with donor cell, the mobile relay first notifies UEs about system information change. When a UE detects a new TAI not present in its stored TAI list, it may perform tracking area update procedure. Moreover, it stands a good chance that mass TAU procedures are initiated by lots of UEs simultaneously, which causes signalling block in Uu. This violates the original intention of group mobility. With respect to impact to core network nodes, mobile relay needs to initiate S1 configuration update procedure to update TAI(s) stored in MME, and initiate X2 update to inform neighbour eNBs of the latest supported TAI(s). Frequent updates bring heavy signalling load to backhaul link. In one word, this kind of cell configuration increases processing load to both network and UE.
Observation: Relay cell configuration manners have different impact on group mobility effect. Cell configuration includes TAI, ECGI, etc.
3. Conclusion
In this contribution, we provide some preliminary considerations on group mobility and analyze the major aspects impacting group mobility. According to the analysis above, it is proposed the future study on group mobility should follow the two principles below:
Principle 1: The study for group mobility should focus on, from a high layer signalling perspective, how to avoid frequent handover and location updating caused by mass UEs on the high speed train when the UEs moving together with mobile relays.
Principle 2: Group mobility function should minimize the impact on network. 
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