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Discussion and decision
1 Introduction

This contribution discusses the AS configuration and its use upon handover and RRC connection establishment.

2 Discussion

2.1 AS configuration information
The following table provides a high level overview of the AS configuration information that may be assigned by the ENB.
	Information Element/Group name
	
	Comment

	UE information
	
	

	UE cell specific identity (-ies)
	
	C-RNTI

	Selected AS Integrity Protection algorithm
	
	

	RRC connected sub-state e.g. DRX value
	
	

	Radio bearer information
	
	

	Radio bearer identity
	
	

	Outer ARQ configuration
	
	

	Integrity protection configuration
	
	For radio bearer(s) carrying RRC signalling

	Radio bearer mapping
	
	Mapping from upper layer (SAE bearer mapping)

Mapping to lower layer (MAC- flow)

	Transport channel information
	
	Information common for all MAC- flows

	Number of processes and memory partitioning
	
	Memory partitioning may be left up to UE implementation

	
	
	

	MAC- flow information
	
	

	Flow identity
	
	

	MAC- flow configuration
	
	

	Physical channel information
	
	

	DL-SCH
	
	

	DL-SCH associated DL control channel
	
	DL channel providing information about the transmission on the DL-SCH (e.g. TF, resources)

	DL-SCH associated UL control channel (s)
	
	UL channel carrying HARQ feedback and measurement information (CQI)

	UL-SCH
	
	

	UL-SCH associated DL control channel(s)
	
	DL channel carrying information about resource allocation and HARQ feedback

	UL-SCH associated UL control channel
	
	UL channel providing information about the transmission on the UL-SCH (e.g. RSN, TF)

	Measurement information
	
	

	Mobility related measurements
	
	Intra- and inter frequency measurements as well as inter RAT measurements

	Traffic volume
	
	

	UE internal
	
	

	Time difference
	
	

	UE positioning
	
	

	MBMS information
	
	

	
	
	


Besides the above, there is other more static information stored in UE/ ENB:
· UE AS capabilities & protocol version
· Security information i.e. START value

2.2 Use upon intra LTE handover

RAN2 has agreed to use a handover procedure similar to the one in UMTS i.e. the UE provide a measurement report to the source ENB, which then contacts the target ENB to prepare for the handover, after which it orders the UE to move to the target cell. In UMTS, the target ENB prepares the handover message which includes the radio configuration including the actual resource allocation. In LTE the handover preparation is assumed to be somewhat different, as discussed in the following.

During handover preparation the target ENB could perform admission control. However, in LTE admission control upon handover does not seem really essential. GBR services are assumed consume a small portion of the total radio resources. This means that handover should always be possible e.g. by reducing the resources allocated to non-GBR traffic. A slow background mechanism is sufficient to ensure overall load balancing.

As part of the handover preparation, the target ENB could assign the AS configuration as in UMTS. However, [1] showed that in LTE the UE is assumed to start on the target cell’s RACH to perform uplink synchronisation (although this could possibly be achieved prior to the actual handover i.e. by using a pre-ranging procedure). Consequently, the delay between target ENB handover response and the completion of uplink synchronisation in the target cell may be in the order of 25ms. Considering the significance and possible variation in this delay, it is not appropriate for the target ENB to allocate the actual radio resources during handover preparation. However, looking at the previous section, it seems possible for the target to assign the AS configuration, excluding the actual resource allocation, during handover preparation.

A further issue is how the AS-configuration in the target cell is assigned. Use of a handover procedure suggests that the AS- configuration used in the source cell continues unaltered unless changes are signalled i.e. the handover message concerns a reconfiguration only including the delta. This approach implies that the details of the AS- configuration need to be transferred from source to target ENB i.e. the control plane context has to be transferred. This approach, referred to as ‘traditional’ handover, is illustrated by fig. 1
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Figure 1: ‘Traditional’ handover procedure

A ‘traditional’ handover procedure is sensible if a large part of the configuration remains unchanged while the radio is the most costly resource (information is transferred across network nodes to reduce signalling on the radio). If this is not the case, a modified handover procedure should be considered in which the source ENB only forwards the SAE bearer attributes to the target ENB. Based on this, the target ENB decides the entire new AS- configuration (not the delta) and includes this in the handover command 
UMTS experience has shown that the AS- configuration details are likely to change in every release of the protocol. In UMTS this resulted in a number of backwards compatibility issues, applicable in case the source and target node B have different support of the RRC protocol (e.g. relocation from a REL-6 to a R99 RNC). SAE bearer attributes have proven to be more stable across different protocol releases and hence, applying the modified handover procedure reduces the risk of backwards compatibility issues.
A drawback of the modified handover procedure is that more AS-configuration information needs to be signalled to the UE upon handover. It is however assumed that the size of the AS configuration information will be limited in LTE, which to a large extend results from the overall goal to design a simple system with few options. One exception is the neighbouring cell list, which size may actually grow due to the support of an additional RAT.

The modified handover procedure implies that the measurement configuration is initialised upon every cell change. This implies that upon every cell change, the UE would starts measuring completely from scratch again. This is considered to be a drawback, especially for the UE mobility measurements which are most critical in the handover region. Hence, for (part of) the measurement configuration the ‘modified’ handover approach seems less appropriate.
Considering the above, our proposal is as follows:

· The target ENB assigns the entire AS configuration during handover preparation, apart from actual resource allocation

· A modified handover procedure is used in which the source ENB forwards the SAE bearer attributes to the target which subsequently includes the entire new AS- configuration (not the delta) in the handover command that is send to the UE
· For the measurement configuration, the traditional approach is used in which the source ENB forwards the details of the AS- configuration to the target which then includes the ‘delta’ in the handover message
2.3 Use upon idle to active transition

RAN 2 agreed that upon transition to LTE_Active the UE should resume the NAS-configuration, in the same way as resuming a previously configured _DCH configuration when returning from _PCH in UMTS: if an additional SAE bearer has previously been established, it is available after RRC connection establishment.
A further issue is whether the UE should resume the previously assigned AS- configuration when returning to LTE_Active. Such an approach requires that the AS configuration information is transferred from ENB to MME upon transition to LTE_Idle. The MME needs to store this information, some of which is cell specific and hence not re-usable when the UE moves during LTE_Idle. Resumption of the AS- configuration also implies that the ENB can not accept an RRC connection request by the UE until it has received the UE context from the aGW.

Resumption of the AS- configuration upon transition to LTE_Active is sensible only if a large part of the configuration remains unchanged while the radio is the most costly resource (information is transferred across network nodes to reduce signalling on the radio).

The previous shows that resumption of the AS- configuration upon transition to LTE_Active has a number of clear drawbacks, while the benefits seem to be limited. Hence, our proposal is to always establish the AS- configuration from scratch upon transition to LTE_Active/ RRC connection establishment.

3 Conclusion and recommendation
This contribution analysed the AS configuration and its use upon handover and RRC connection establishment, resulting in the following proposals:
1. The target ENB assigns the entire AS configuration during handover preparation, apart from actual resource allocation
2. A modified handover procedure is used in which the source ENB forwards the SAE bearer attributes to the target which includes the entire new AS- configuration (not the delta) in the handover command

3. For the measurement configuration, a traditional handover approach is used in which the source ENB forwards the details of the AS- configuration to the target which then includes the ‘delta’ in the handover message

4. Always establish the AS- configuration from scratch upon transition to LTE_Active/ RRC connection establishment

RAN 2 is requested to consider the above proposals and if agreeable, to reflect them in the RAN 2 TR.

4 References
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