3GPP TSG RAN WG3 #69bis
R3-102685
Xi’an, China, October 11 - 15, 2010
Source:
CATT 

Title:
Handling of the MME Direct Information Transfer message
Agenda Item:
14.4.1
Document for:
Discussion and Decision
1 Introduction

In last RAN3 meeting, following issues on handling of S1 Non UE-Associated signalling procedures need FFS:
A. It is FFS how to fill the “Served GUMMEIs” IE in S1 Setup Response msg from DeNB to RN.

B. It is FFS how to handle the MME Direct Information Transfer message at DeNB

C. It is FFS how the eNB aggregate the LPPa PDU from RN before sending it to the MME

This contribution mainly discusses the handling for the MME Direct Information Transfer message at DeNB and provides three solutions. 
2 Discussion

2.1 Issue analysis
The S1AP eNB Direct Information Transfer procedure and MME Direct Information Transfer procedure are mainly applied to transfer the relevant information to the SON of inter-system, such as cell load. Since the type of information is used per each cell from the RRM point of view, it is required for RN to be informed about the type of information.

Proposal 1: DeNB is required to forward the MME Direct Information Transfer message to the initiating RN.
According to current specification, the eNB DIRECT INFORMATION TRANSFER message includes the RIM（RAN Information Management）Information IE and RIM Routing Address IE, where the RIM Routing Address IE mainly is used to route the RIM information IE within the core network, with regard to the RIM information IE, it consists of the Destination Cell Identifier IE, Source Cell Identifier IE and RAN-INFORMATION RIM Container according to the spec TS 48.018, where the Destination Cell Identifier IE and Source Cell Identifier IE are defined as the RIM Routing Information element which uniquely identifies either a cell within a GERAN BSS, a UTRAN RNC or an E-UTRAN eNodeB. The following table is extracted from TS 48.018:  
Table 11.3.70: RIM Routing Information IE

	
	8
	7
	6
	5
	4
	3
	2
	1

	octet 1
	IEI

	octet 2, 2a
	Length Indicator 

	octet 3
	Spare
	RIM Routing Address

discriminator

	octet 4-n
	RIM Routing Address


If the RIM Routing Address discriminator = 0010，an eNB identifier is used to identify an E-UTRAN eNodeB or HeNB, Correspondingly the RIM Routing Address field is coded as follows:

	8
	7
	6
	5
	4
	3
	2
	1
	

	Octets 4 to 8 contain the value part (starting with octet 2) of the Tracking Area Identity IE defined in 3GPP TS 24.301 [37], not including 3GPP TS 24.301 IEI [37]
	octet 4-8

	Global eNB ID
	octet 9-n


Based on the above definition, it is assumed that the eNB DIRECT INFORMATION TRANSFER from RN only support to the capability of carrying the Source Cell Identifier IE set to DeNB ID, then the Destination Cell Identifier IE contained in the MME Direct Information Transfer message as reply merely also contains the DeNB ID IE and Tracking Area Identity IE, thus the DeNB has no means of routing the messages to the initiating RN.
Observation 1: The routing issue for the MME Direct Information Transfer message need be solved due to current routing information termination at DeNB.
A possible solution without introducing any modification for specification is that when DeNB receives the MME Direct Information Transfer message from MME, based on the TAI contained in the RIM Information, It may directly forward the message to all relevant RNs. However, there may be some issues. If many RNs share same TA, the solution will leads to repeated messages transferring to multiple RNs. Additionally considering the eNB DIRECT INFORMATION TRANSFER procedure may be initiated several times for purpose of SON or NACC etc, the extra redundancy for signalling messages over Un will be increased.
Another issue for the solution is how to handle the concurrent case where DeNB receives two MME DIRECT INFORMATION TRANSFER messages at same time, which may carry different PDUs with them. For example, in case the serving BSS finds a error from the included RIM container, a RAN-INFORMATION-ERROR PDU will be carried, but another PDU is a normal PDU, since the two PDUs maybe have identical Destination Cell Identifier, Source Cell Identifier and RSN, the receiving RNs will be confused by this case. Additionally, Considering another abnormal case, If the first RN initiates a RAN Information Request/single Report procedure towards target Node, the relevant RAN-INFORMATION/ single Report PDU also can be received by the second RN with same TA as first. In my understanding the second RN should ignore the PDU. But If subsequently the second RN also want to initiate a similar RAN Information Request/single Report procedure towards the same Node, if the included RSN value is less than the value stored in the Node, according to the abnormal definition from TS 48.018, the Node shall ever ignore the PDU as a outdated PDU. Thus the second RN maybe have no opportunity of completing a successful operation. The similar issue may occur in case of the RAN Information Request/Multiple Report procedure etc.
Observation 2: The above solution without introducing any modification for specification will increase the extra redundancy for signalling messages over Un and has many issues to be solved.
2.2 Other possible solutions
A) The Special handle of DeNB solution
DeNB is explicitly aware of the complete content of the DIRECT INFORMATION TRANSFER message over S1 due to the S1 proxy and X2 proxy functionality. So upon receiving the eNB DIRECT INFORMATION TRANSFER from RN, DeNB may locally maintain one mapping relation between each RN and a RIM connection, but it may be a bit difficult how to define the RIM connection, since the definition possibly has association with the RIM association, PDU Type Extension and RSN value. E.g. the RIM PDUs with same RIM association may carry different PDU Type Extension( RAN INFORMATION REQUEST / Single Report PDU or RAN INFORMATION REQUEST / Multiple Report PDU ), and furthermore the RIM PDUs with same RIM association and PDU Type Extension pair may be allocated different RSN by different RN.
Additionally, the abnormal conditions of the RIM PDU should be locally handled between the DeNB and the RN, and between the DeNB and the serving BSS, thus the above identifying issue can be avoided. As a result of the abnormal handling, three timer defined in TS 48.018 should also be maintained by DeNB.
Based on above analysis, the solution has a obvious disadvantage that more complexity will be introduced into DeNB entity, and the impact on the standard need to be further assessed.
B) The HeNB alike solution

The solution reuses the HeNB ID IE contained in the RIM Routing Information IE to transfer the Cell Identifier of RN. i.e. apply the HeNB alike way. 
According to the definition from TS 48.018, when RIM Routing Information discriminator = 0010, the RIM Routing Address IE indicates an eNB identifier used to identify an E-UTRAN eNodeB or HeNB, where the Global eNB ID IE is coded as a BITSTRING(size(28)), So the IE can be reused by filling in a Cell Identifier (size(28)) of any cell under the RN.
The newly defined RIM Routing Information IE shall be contained in the Source Cell Identifier or Destination Cell Identifier IE of the RIM PDU, which shall be transparently transferred by the DIRECT INFORMATION TRANSFER procedure. The signaling flow is shown as follows:
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Figure 1 the signaling flow of the HeNB alike solution
The above figure applies the following key steps:
1. The CIRN(Cell Identifier of RN) contained in the S1 eNB Direction Information Transfer message shall be transparently transferred to the target Node from RN;
2. The target Node shall mirror the Source Cell Identifier IE value and the Destination Cell Identifier IE value of the received RAN-INFORMATION-REQUEST PDU into the Destination Cell Identifier IE and the Source Cell Identifier IE, respectively, of the related RAN-INFORMATION PDU(s);
3. The target Node shall set the RIM Routing Address IE based on the above Source Cell Identifier IE value, i.e. set the Home eNB ID IE of the RIM Routing Address IE to the Global eNB ID IE of the Source Cell Identifier IE;
4. The CN Node shall create the GTP-C PDU: RAN Information Relay in which the Target Type value IE is set to ‘3’ and the Target ID IE is set based on the above Home eNB ID IE and TAI.
5. Upon receiving the GTP-C PDU: RAN Information Relay, the MME at first finds suitable HeNB based on the Home eNodeB ID IE of the Target ID IE, if fails, the MME then finds correct DeNB based on the TAI and the leftmost 20bits of the CIRN (Cell Identifier of RN ) ( Here which is indicated as the Home eNodeB ID IE of the Target ID IE );
6. The MME shall send the MME DIRECT INFORMATION TRANSFER message to the DeNB, and then the DeNB shall find and forward the MME DIRECT INFORMATION TRANSFER message to the relevant RN based on the CIRN(Cell Identifier of RN) contained in the Destination Cell Identifier IE value of the message.
The solution solves not only the routing issue but also interaction issue between different RNs under same DeNB.

According to TS 48.018, a RIM association is defined as follows:

-
Controlling BSS identifier
-
Cell Identifier in the serving BSS

-
RIM Application Identity

-
SON Transfer Application Identity (only applicable if the RIM Application Identity indicates "SON Transfer").
The Controlling BSS identifier here can be understood as each RN, not eNB. that is say, from the serving BSS point of view, the RIM PDUs from different RNs is considered belonging to different RIM associations, they can be handled separately, just like a R9 eNB. Thus the above interaction issue between different RNs under same DeNB can be avoided. 
Compared with the previous two solutions, the option is simpler and more effective. It reduces the extra redundancy for signalling messages and avoids blind transmission, and 
reduces complexity of DeNB. And more importantly the option is in line with the originally RIM design idea based on the RIM association, and similar as HeNB way. In addition, the impact on the specification is small due to reusing the HeNB ID IE. Thus we propose to adopt the option to solve the routing issue for the MME Direct Information Transfer message.
Proposal 2: It is proposed to adopt the option to solve the routing issue for the MME Direct Information Transfer message.
3 Conclusion

We kindly ask RAN3 to discuss the how to handle the MME Direct Information Transfer message at DeNB, Our proposals are list below:
Proposal 1: DeNB is required to forward the MME Direct Information Transfer message to the initiating RN.
Proposal 2: It is proposed to adopt the HeNB alike option to solve the routing issue for the MME Direct Information Transfer message.
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