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1. Introduction

In this document, we discuss the logical connections between UTRAN and eUTRAN in order to support UE mobility between UTRAN and eUTRAN. We assume that the following information should be exchanged between UTRAN and eUTRAN.

· UE related information, e.g. RAB info, for bearer establishment in the target RAT

· Cell related information, e.g. processing load, for sophisticated handover
Here, logical connection is defined as an application level connection, such as e.g. RANAP or RNSAP, and transport connection, such as e.g. SCCP, is another issue and excluded from the objective of this document.

2. Discussion

Before starting the discussion about the logical connections, we need to consider the necessity of exchanging “UE related information” and “Cell related information” between UTRAN and eUTRAN.

Regarding “UE related information”, if we use Cell Change Order procedure, it is possible to perform handover without transferring “UE related information” from source RAT to target RAT. However, Cell Change Order procedure requires connection re-establishment at target RAT and probably can not meet the requirement of the interruption time (real time service: 300ms, non real time service: 500ms) [1], especially handover from eUTRAN to UTRAN. Therefore, the exchange of “UE related information” between UTRAN and eUTRAN is necessary.

Regarding “Cell related information”, it is also possible not to exchange this information between UTRAN and eUTRAN. However, for sophisticated handover, the exchange of load information of each cell is necessary and we should not remove this possibility.

For the reason mentioned above, firstly, we should decide the logical connection for UE related information. After that, we consider the logical connection for Cell related information taken into account the decision of the logical connection for UE related information.

2.1 Logical connection for UE related information

As shown in figure1, there are two options for logical connection of exchanging UE related information.

Figure1 (a) indicates the direct logical connection between RRC entity in UTRAN and RRC entity in eUTRAN. UE related information stored in the source RAT needs to be translated to the form which the target RAT can understand. This translation is performed either in the RRC entity in the source RAT or in the RRC entity in the target RAT.

Figure1 (b) indicates the logical connection which UE related information is conveyed between RRC entity in UTRAN and RRC entity in eUTRAN via SGSN and aGW. UE related information stored in the source RAT needs to be translated to the form which the target RAT can understand. This translation is performed either in the RRC entity in the source RAT or in the RRC entity in the target RAT. In addition to the translation of UE related information, QoS profile can be exchanged between SGSN and aGW since logical connection is terminated in SGSN and aGW. Based on the QoS profile, SGSN and aGW can construct RANAP’ and evRANAP messages.

[image: image1.emf]aGW

(MME/UPE)

RNC

RRC

SGSN

NodeB NodeB NodeB

evNodeB

RRC

evNodeB

RRC

evNodeB

RRC

evRNSAP

[image: image2.emf]aGW

(MME/UPE)

RNC

RRC

SGSN

NodeB NodeB NodeB

evNodeB

RRC

evNodeB

RRC

evNodeB

RRC

RANAP’

evRANAP

New appication part on S3


(a) direct connection


(b) connection via SGSN/aGW

Figure1 Logical connection for UE related information

The benefits and drawbacks of Figure1 (a) and (b) are summarised in table 1 below.

Table 1 benefits and drawbacks of figure1 (a) and (b)

	
	Benefit
	drawback

	(a)

direct connection
	The same procedure as intra eUTRAN handover is applicable for handover from eUTRAN to UTRAN.

The impact on SGSN and aGW is none.

C-Plane latency for handover can be reduced compared to (b).
	The impact on the current RNC, e.g. modification of RNSAP, is big.

The number of logical connections is bigger than (b).

	(b)

connection via SGSN/aGW
	The impact on the current RNC is smaller than (a).

The number of logical connections is smaller than (a).
	eNodeB needs to have two kinds of handover procedure.

C-Plane latency for handover is increased compared to (b).


We think the drawback of “impact on the current RNC” in (a) is critical since, for U-Plane establishment in case of handover from eUTRAN to UTRAN, the RNC needs to initiate RANAP: RAB assignment procedure after the reception of UE related information from eUTRAN. In the current inter RAT handover, e.g. GSM to UTRAN, bearer establishment is initiated by the SGSN and U-Plane establishment initiated by the RNC seems to be a quite new functionality. It is not worth adding such functionality in the current RNC as the benefits of (a) compared to (b) are not big enough. Therefore, we prefer (b). In alternative (b), it is possible to utilise the current Relocation procedure to convey UE related information, i.e. UE related information is included in the transparent container. The detail mechanism needs to be studied.

Conclusion

UE related information is exchanged between RRC entity in UTRAN and RRC entity in eUTRAN via SGSN/aGW.

2.2 Logical connection for Cell related information

As shown in figure2, there are three options for logical connection of exchanging Cell related information.

Figure2 (a) indicates the direct logical connection between RRC entity in UTRAN and RRC entity in eUTRAN. Cell related information stored in the source RAT can be exchanged between the RRC entity in the source RAT and the RRC entity in the target RAT by the similar procedure as Iur-g: Common measurement.

Figure2 (b) indicates the logical connection which Cell related information is conveyed between RRC entity in UTRAN and RRC entity in eUTRAN via aGW. Cell related information stored in the RRC entity is translated by aGW so that the RRC entity in the target RAT can understand the information. From UTRAN perspective, the similar procedure as Iur-g: Common measurement is used. On the other hand, from eUTRAN perspective, new procedure which is independent from UTRAN can be used.

Figure2 (c) indicates the logical connection which Cell related information is conveyed between RRC entity in UTRAN and RRC entity in eUTRAN via SGSN and aGW. Cell related information stored in the source RAT can be exchanged between the RRC entity in the source RAT and the RRC entity in the target RAT by the similar mechanism as exchanging “Cell Load Information Group” as a part of RANAP: Relocation procedure.
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Figure2 Logical connection for Cell related information

The benefits and drawbacks of Figure2 (a), (b) and (c) are summarised in table 2 below.

Table 2 benefits and drawbacks of figure2 (a), (b) and (c)

	
	benefit
	drawback

	(a)

direct connection
	The same procedure as Iur-g: Common measurement is applicable.

The impact on SGSN and aGW is none.
	The number of logical connections is bigger than (b) and (c).

	(b)

connection via SGSN/aGW
	RNC and eNodeB do not need to consider the generation of peer node.

The impact on SGSN is none.

The number of logical connections is smaller than (a).
	The impact on aGW is bigger than (a) and (c).

	(c)

connection via SGSN/aGW
	The same logical connection and procedure for UE related information transfer can be used. (assuming the conclusion in section 2.1)

The number of logical connections is smaller than (a).
	Cell related information is exchanged only when handover procedure is performed.


As mentioned in section 2, the main purpose of exchange of Cell related information is to realise sophisticated handover and we should prioritise the logical connection for exchanged of UE related information for handover purpose than Cell related information. Assuming that UE related information is exchanged between RRC entity in UTRAN and RRC entity in eUTRAN via SGSN and aGW, we think the re-use of the same logical connection as UE related information is big advantage. In addition, new procedure such as Iur-g: Common measurement is not required since the exchange of Cell related information is a part of handover procedure. Therefore, we prefer (c).

Conclusion

Although the conclusion depends on the decision of the logical connection for UE related information, we propose that cell related information is exchanged between RRC entity in UTRAN and RRC entity in eUTRAN via SGSN and aGW.

3. Conclusion

In this document, we discussed the logical connection between UTRAN and eUTRAN. We propose that both UE related information and Cell related information is exchanged between RRC entity in UTRAN and RRC entity in eUTRAN via SGSN and aGW.
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