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1. Introduction

An enhanced SRNS relocation procedure was proposed in the context of the HSPA evolution [1], [2]. The procedure is especially useful when considering the flat UTRAN architecture which will extensively use the SRNS relocation procedure to handle inter-NodeB+ mobility. 

During the RAN3 discussion some concerns were raised on the proposed scheme in the areas of NAS message handling and of UTRAN-CN interaction during the relocation. As pointed out during the discussion, in the proposed scheme the CN is not notified during the preparation phase of the relocation procedure and therefore there are some chances to run into a situation where the CN sends a NAS message (via Direct Transfer procedure) or initiates other Iu procedures (e.g. Iu Release procedure) during the relocation procedure. The document proposes some solutions to handle these situations.
2. NAS message handling
During the RAN3 discussion it was questioned how NAS messages are handled when SRNS relocation occurs in the evolved HSPA+ network. The issue is exemplified by the case where the location area update procedure is ongoing when the SRNS relocation occurs in the enhanced HSPA+ network. The target NodeB+ may belong to another location area than that of the source NodeB+. Then it does not make sense to continue with the previous procedure in the target, which raises the question of whether NAS messages should be transferred in case of inter-nodeB+ handover.

In [2] it was discussed the possibility to transfer the RLC context at SRNS relocation so that the entire SRNS relocation is seen by the UE as a normal inter-nodeB+ handover. In this case the UE continues with the current RLC context both for signalling radio bearers and radio bearers. Therefore the outstanding downlink NAS messages are automatically transferred to the target NodeB+ and processed in the context of the target NodeB+. We call this “Solution 1” in this document.

When RLC context is not transferred, there seems to be the following Solutions. We refer to this as set of “Solution 2”s.

· Solution 2-1: NAS messages are transferred to the target NodeB+.

· Solution 2-2: NAS messages are rejected by the source NodeB+ with an appropriate cause value so that and the CN can take appropriate actions through the target NodeB+. i.e. downlink NAS messages may or may not be re-transmitted through the target NodeB+.
· Solution 2-3: The source NodeB+ informs the CN of the initiation of inter-NodeB+ change so that the CN stop sending further NAS messages on Iu. 
Note that the same issue is currently being discussed for LTE [3], and that similar solutions apply to both cases. The only exception is the solution to have shorter NAS repetition timers proposed for LTE which is not very attractive for HSPA because of backward compatible issues with the legacy UEs.
2.1. NAS procedures in question
Downlink NAS messages can be either a NAS message initiating a procedure (e.g. Authentication Request) or a response NAS message to the UE (e.g. routing area update accept).

In the former case, if the NAS message remains in the RLC at inter-nodeB+ handover, it is likely that the UE is not involved in the procedure yet. It is therefore possible for the network to abort the procedure. On the other hand in the latter case, the UE initiates the procedure and mobility at radio layer does not affect the NAS behaviour of the UE. This means that the DL response message should be delivered to the UE, otherwise a protocol timer triggers a re-transmission of UL NAS message.

It should be noted that in principle the NodeB+ should not be aware of which of two categories the DL NAS message corresponds to.

The following table shows NAS GPRS procedures and whether each procedure is network initiated or UE initiated.

	
	Network initiated / UE initiated

	GMM

	· GPRS attach procedure
	UE

	· GPRS detach procedure
	UE

	· Routing area updating procedure
	UE

	· P-TMSI reallocation procedure
	Network

	· Authentication and ciphering procedure
	Network

	· Identification procedure
	Network

	· Service Request procedure
	UE

	SM

	· PDP context activation
	Network/UE

	· Secondary PDP Context Activation Procedure
	UE

	· PDP context modification procedure
	Network/UE

	· PDP context deactivation procedure
	Network/UE


A special care needs to be taken for the procedures that realize the location update function. This is because the ongoing procedure may not make sense in the connection of the target NodeB+ if the target belongs to another location area. It may be beneficial if the core network has the ability to abort the procedure.
2.2. What happens today in HSPA?
In case of SRNS relocation today, NAS messages sitting in RLC are discarded by the network and the UE due to RLC re-establishment of SRBs. It is up to the CN whether to retransmit the downlink a NAS message. If it is not re-transmitted, a re-transmission may be triggered in the UE. Since this is a very infrequent event it is fine to rely on a long NAS protocol timer for the retransmission which is currently the case. For the uplink NAS messages, the UE RRC is required to re-transmit the NAS messages that have not been L2-ACKed before the SRB re-establishment.
In case of inter-nodeB handover without the change of SRNC, NAS procedures are not affected at all. In particular for the location update procedure, the problem happens when an RNC is connected to NodeBs from different location area. NAS specification does not seem to say anything about the protocol behaviour in this situation, which indicates the UE and the network perform two consecutive complete location area update procedures. 
2.3. Discussion

The table below gives an overview of the different solution proposed. 
	
	Impact on legacy UE
	Pros
	Cons

	Solution 1
	Same as today’s inter-nodeB handover
	No special action by CN
	NAS procedure may be unnecessarily continued in the target NodeB+.

	Solution 2-1
	Incompatible message causes the transmission of a “status” message by the UE.
	No special action by CN
	Some complexity in implementing the NAS forwarding.

	Solution 2-2
	Same as today’s SRNS relocation procedure

Response NAS message has to always be re-transmitted through the target NodeB+.
	Allows CN to perform selective re-transmission of NAS message through the target NodeB+
	CN needs to handle rejections of  Direct Transfer due to handover

	Solution 2-3
	Same as today’s SRNS relocation procedure

Response NAS message has to always be transmitted through the target NodeB+.
	Allows CN to perform selective transmission of NAS message through the target NodeB+
	Leads to one extra signaling messages at every handover.

Does not address DL NAS messages transmitted on Iu before the core network receives the indication of the initiation of SRNS relocation.


3. Interaction with CN
As previously mentioned, in the proposed procedure the CN is not informed that the source NodeB+ is preparing an SRNS relocation. Therefore it is important to discuss the scenario where the CN initiates an Iu procedure, e.g. Iu release, during a relocation. Note that this problem is similar to the problem of NAS message handling during relocation discussed in the previous section. Therefore Solution 2-2 and 2-3 proposed in Section 2 can be re-used in this context as well. In particular:

· Solution 2-2: the source NodeB+ to reject the procedure with the appropriate cause value so that the CN can learn that an SRNS relocation is in preparation and take appropriate actions
· Solution 2-3: the source NodeB+ to notify the CN of the initiation of inter-NodeB+ change so that the CN can hold on executing some Iu procedures.

The effect of either of the solutions is that the CN can be informed when a relocation in process and take the appropriate actions, thus making the handling of both NAS messages and other CN-initiated Iu procedures similar to the legacy SRNS relocation procedure case.
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