
2

3GPP TSG-RAN WG3 #70


















  R3-103169
15th-19th, November, 2010

Jacksonville (FL), USA
Agenda Item:
14.5
Source: 
Potevio
Title:  
How to Response HO Preparation Failure to Neighbour eNBs Considering MME Information
Document for:
Discussion, Decision
1   Introduction
This paper considers the case of HO from neighbour eNBs to RN and analyzes how to respond HO Preparation Failure messages to neighbour eNBs considering MME information such as GU Group Id and MMEC. Then we give our proposals.
2   Discussion
In [1], it is said that “The DeNB processes and forwards all X2 messages between the RN and other eNBs for all UE-dedicated procedures. The processing of X2-AP messages includes modifying X2-AP UE IDs and GTP TEIDs but leaves other parts of the message unchanged”. HO Request messages are UE-dedicated X2 signalling messages. Based on the agreement in [1], such messages are forwarded by DeNB only with X2-AP UE IDs being modified.
Let us consider the case of HO from neighbour eNBs to RN. When the DeNB receives HO Request message from the neighbour eNB, it will modify X2-AP UE ID in the message and forward it to the RN. After receiving HO Request message from the DeNB, the RN will derive GU Group Id and MMEC from the GUMMEI IE in the message. Then the RN will judge whether GU Group Id is valid, if not, the RN will send a HO Preparation Failure message to the neighbour eNB indicating the cause of “GU Group Id is invalid”. If GU Group Id is valid, the RN will judge whether MMEC is known, if not, the RN will send a HO Preparation Failure message to the neighbour eNB indicating the cause of “MMEC is known”. 
When receiving X2 Setup Response message from the DeNB, the RN could learn GU Group Id list supported by all the MMEs connected to the DeNB. Then the RN could judge whether GU Group Id derived from the GUMMEI IE in the HO Request message is valid. If not, the RN will send a HO Preparation Failure message to the neighbour eNB indicating the cause of “GU Group Id is invalid”. If the GU Group Id is valid, however, since the RN does not know MMEC information supported by all the MMEs connected to the DeNB, the RN could not judge whether MMEC derived from the GUMMEI IE in the HO Request message is known. Thus the RN could not determine whether accepting the neighbour eNB’s HO request. In order to solve the problem, several approaches could be considered.
Approach 1: DeNB notifies RN of MMEC list per GU Group Id during X2 Setup or eNB Configuration Update procedure. Here the list related to the GU Group Id includes all the MMECs corresponding to the GU Group Id. Then for valid GU Group Id, the RN could judge whether the MMEC is known based on the MMEC list related to the GU Group Id. If not, the RN will send a HO Preparation Failure message to the neighbour eNB indicating the cause of “MMEC is known”.
Approach 2: DeNB judges whether GU Group is valid. If not, the DeNB will forward the X2 HO Request message to the RN with an indication that “GU Group is invalid”. If is, the DeNB judges whether MMEC is known, if not, forwards the X2 HO Request message to the RN with an indication that “MMEC is unknown”. After learning the indication that “GU Group is invalid” or “MMEC is unknown”, the RN will respond a HO Preparation Failure message with the corresponding cause to the neighbour eNB. Since HO messages are UE-associated messages, this solution breaks the already agreed DeNB’s proxy functionality for UE-associated messages. Then some modification to the agreement in [1] may be done. For example, after “The processing of X2-AP messages includes modifying X2-AP UE IDs and GTP TEIDs but leaves other parts of the message unchanged”, add the sentence “For HO Request message, the DeNB may add an indication for cause of “GU Group is invalid” or “MMEC is unknown” when such condition is satisfied.” For this approach, RN could ignore GU Group IEs in X2 Setup message and eNB Configuration Update message.

Approach 3: DeNB judges whether GU Group is valid. If not, the DeNB generates a HO Preparation Failure message with cause of “GU Group is invalid” and sends the message to the neighbour eNB. If is, the DeNB judges whether MMEC is known, if not, generates a HO Preparation Failure message with cause of “MMEC is unknown” and sends the message to the neighbour eNB. This approach reduces HO Preparation delay in case of either GU Group Id is invalid or MMEC is unknown, but makes the DeNB do the judgement when receiving every HO Request message from the neighbour eNB. Besides, the DeNB will do different operation based on the actual content of the HO Request message sent from the neighbour eNB, which increases DeNB’s processing complexity. Furthermore, since HO messages are UE-associated messages, this solution breaks the already agreed DeNB’s proxy functionality for UE-associated messages. Then some modification to the agreement in [1] may be done. For example, change “The DeNB processes and forwards all X2 messages between the RN and other eNBs for all UE-dedicated procedures” to “The DeNB processes and forwards all X2 messages between the RN and other eNBs for all UE-dedicated procedures or the DeNB responds other eNBs on behalf of the RN”. For this approach, RN could ignore GU Group IEs in X2 Setup message and eNB Configuration Update message.
Now we compare the three approaches Table 1.

Table 1 Comparison of Approaches
	
	Approach 1
	Approach 2
	Approach 3

	Breaking proxy functionality for UE-associated messages?
	No(
	Yes
	Yes

	Implication to DeNB’s operation
	Generate MMEC list per GU Group Id based on the GUMMEI information of all the MMEs connected to it and put it in the X2 Setup Response message or eNB Configuration Update message..
	Judge whether GU Group and MMEC are satisfied for each HO Request message from each neighbour eNB. If GU Group is invalid or MMEC is unknown, put the indicator for cause of “GU Group is invalid” or “MMEC is unknown” in the HO Request message.
	Judge whether GU Group and MMEC are satisfied for each HO Request message from each neighbour eNB. generate HO Preparation Failure message indicating the cause of “GU Group is invalid” or “MMEC is unknown”.

	Implication to RN’s operation
	Record MMEC list per GU Group Id.
	Ignore GU Group Id list IE in the X2 Setup Response message and eNB Configuration message.

Need to change the judgement function from based on GU Group Id and MMEC derived from the GUMMEI IE in HO Request message to based on the indicator for the cause in HO Request message sent from the DeNB.
	Ignore GU Group Id list IE in the X2 Setup Response message and eNB Configuration message.

Need to delete the function of deriving GU Group Id and MMEC from the GUMMEI IE in HO Request message and judging whether they are satisfied.

	Introduced overhead over the air (Un)
	MMEC list information per GU Group Id in the X2 Setup Response or eNB Configuration Update message.
	The indicator for the cause in HO Request message sent from the DeNB.
	No(

	HO Preparation delay
	Bigger
	Bigger 
	Shorter(


From Table 1 we can find that Approach 1 retains the DeNB’s proxy functionality for UE-dedicated procedure, but Approach 2 and Approach 3 breaks the functionality. For Approach 2 and Approach 3, judgements for MME information occur for every HO Request message sent from the neighbour eNBs aiming at any of the RNs under the DeNB. While for Approach 1, DeNB need only to do the related operation for X2 Setup Response and eNB Configuration Update message which is for non UE-dedicated procedure and occurs not very frequently. Besides, considering the overhead over Un and HO Preparation delay, Approach 3 is better than Approach 1 and Approach 2. Thus we give the following proposals:
Proposal 1: Approach 1 and Approach 3 could be considered as the candidates for the purpose of responding HO Preparation Failure message to neighbour eNBs considering GU Group Id and MMEC.
Proposal 2: If Approach 3 is adopted, a CR for DeNB’s proxy functionality for UE-dedicated procedures in [1] needs to be created.
3   Conclusion

In this document, we analyse the issue about MME information in the case of HO from neighbour eNBs to RN. We give the following proposal:
Proposal 1: Approach 1 and Approach 3 could be considered as the candidates for the purpose of responding HO Preparation Failure message to neighbour eNBs considering GU Group Id and MMEC.

Proposal 2: If Approach 3 is adopted, a CR for DeNB’s proxy functionality for UE-dedicated procedures in [1] needs to be created.
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