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1
Introduction

This document discusses handover execution procedure and particularly procedure requirements for UE and E-UTRAN operations for non-contention based access burst procedure handover execution. The discussion is initiated in RAN2 but since assumptions and requirements for the handover execution affect other RAN WGs as well, it is seen important that similar discussion on the assumptions and requirements will also take place in the other RAN WGs. 
2
Discussion
The agreed text proposal for TR 25.912 on handover execution in R2-061703 presents the following figure on handover execution. Additionally, the TR text based on R2-061703 describes the following two methods for UL resource requests and timing advance acquisition:

-
RACH procedure;
-
Non-contention based access burst procedure.
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Figure 1: Handover execution figure from R2-061703

 The non-contention based access burst procedure can be seen as a method for minimising HO delays and interruption times during HO execution. This can be achieved using a short access burst followed normal transmission on UL SCH. At the moment, the agreed figure in the TR does not distinguish between RACH and non-contention based access burst procedure although there are rather clear differences. This document intends to initiate a discussion on the differences between RACH based and non-contention based access burst handover procedures. 

One important requirement to discuss is whether especially in non-contention based handover procedure it is necessary for a UE to receive any parameters from the target cell before accessing the target cell after a handover command. It is also important to discuss whether any data reception from the target cell is needed before the UE interrupts the connection to the source cell. Discussion on UE neighbour cell measurement and decoding capabilities already started when the RAN2 LS in [1] was discussed. Before finalising UE capabilities on the area, it is also important to understand the system needs and E-UTRAN capabilities. RAN and RAN WG discussions and the LTE requirement TR indicate rather tight requirements for handover delays and interruption times. We believe that the necessity for short handover delays and interruption time depends on a service and whether a handover is made within the serving frequency layer or between frequency layers or RATs. This should also be reflected in the UE and E-UTRAN requirements and capabilities. 
In order to minimise handover interruption time for non-contention based access burst handover procedure without wasting UL allocation table resources and UL SCH capacity in the target cell, the UE should perform a “synchronous” handover to target cell. For achieving this, it is our current understanding that the knowledge of the target cell SFN (System Frame Number) timing or something similar is required before the UE accesses the target cell with a short access burst. The needed timing information could be achieve either by the UE reading the information directly from the target cell or alternatively relative SFN timing between the source and target eNB should be provided to the UE through the source BS using open X2 interface. In order to provide the information to the source eNB through the X2 interface it is important to understand how accurately the timing can be estimated with variable HO request and variable HO request confirmation transmission delays. If delays in both the directions are equal, an accurate measure could probably be achieved but further discussions and studies are needed in RAN3 on this. 
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Figure 2: Relative SFN timing via X2 interface
3
Comparison of non-contention based handover procedures
In this section, we present an initial comparison of three different non-contention based handover procedures when handover is performed within the serving frequency layer. In the comparison, it is assumed that that a “Non-contention & synchronous HO command” will include SFN of source eNB or target eNB, when to perform the synchronous HO (i.e. stop receiving data from source eNB and start decoding UL allocation table in target eNB).  

1. SFN of target eNB is unknown to UE and source eNB prior to handover execution
+ 
No SFN detection or signalling is required while the UE is still connected to the source eNB;
-  
Increased DL handover delay and interruption time as the preparation cannot take place as early (it is assumed that UL transmission could start after receiving information on UL resource reservation);
-  
As the eNB cannot know the UL transmission time precisely, it either needs to make resource reservation early enough, which would waste UL SCH capacity or the interruption time and delays in DL, would increase even further;
- 
If HO attempt fails it may take some time before Target eNB release resources.
2. Relative SFN of Target eNB is signalled over X2 interface

· This may require a two-step HO_request & HO_request_confirm procedures or a general method for eNBs to estimate SFN of neighbour eNBs.
+
No SFN detection by UE;
+
No waste of capacity;
+
In case of HO attempt failure, resources in Target eNB can quickly be released;
-
Require relative SFN estimation among the eNBs. The accuracy of signalling required is still unclear and further information from RAN3 and probably also from RAN1 is needed.   

3. Relative SFN of Target eNB is detected by UE while still connected to the source eNB and reported to Source eNB
· SFN target for “synchronous” HO can be negotiated as part of HO_request and HO_ request_ confirm procedure

+
No waste of resources in target eNB
+
Minimized HO interruption time 

+
In case of HO attempt failure, resources in Target eNB can quickly be released 

-
UE has to detect and signal SFN to source eNB while still connected to the source eNB. (Note: this UE behaviour is only considered for handovers within the serving frequency layer. Handovers within the serving frequency layer are also considered the most essential ones)
4
Conclusions

In this contribution, we have discussed the non-contention based access burst handover procedure and made an initial comparison of different solutions for the non-contention based access burst handover procedure. 
In order to minimise handover delays when necessary we see it beneficial that E-UTRAN supports non-contention based access burst handover procedure in addition to RACH based handover. Additionally to improve the efficiency of non-contention based handover procedure, the SFN (or other similar information) of Target eNodeB should potentially be known via the UE system information reception or via X2 interface, so that handover can be made "time synchronous" in the target eNB. In order to understand what is the best solution for achieving the needed information for non-contention based, further studies are needed. 
We would like RAN2 to consider alternatives in the Section 3 in order to find out whether there is any preference on the procedure from the RAN2 perspective. If a preference solution can be identified, this information could then be provided to the other RAN working group so that they can progress their work on this area. 
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