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1 Introduction

On the issue of how to signal S-GW relocation independently from UE mobility, two solutions are currently being considered for SIPTO@LN with stand-alone GW in LTE Stage 3. One is to use the E-RAB MODIFY REQUEST message, and the other is to use the UE CONTEXT MODIFICATION REQUEST message. After online discussion at RAN3 #80-81 and the subsequent e-mail discussion, the first solution seems to be favored by a number of companies [1]
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, while the second solution seems to be favored by one company [5].
We believe that using the E-RAB MODIFY REQUEST message is the most appropriate solution.

Moreover, it is worth noting that there can be cases for SIPTO@LN where signaling QoS change and S-GW relocation in the same message may be extremely beneficial. This is possible with the first solution through a simple addition to the available signaling, while it cannot be supported by the second solution.
2 Proposed Functionality
SIPTO@LN may be deployed with a stand-alone gateway. Such gateway has local connectivity to the eNBs in a Local Home Network (LHN) and includes S-GW and P-GW functionality. Once the UE has moved to the LHN, the MME may decide to relocate the S-GW to the stand-alone gateway when a SIPTO bearer has been set up, in order to provide better service. The MME needs to send the new S-GW address and uplink TEID(s) for the involved E-RAB(s) [10].
2.1 Brief Comparison of the Two Solutions

The following considerations are in favor of reusing the E-RAB MODIFY REQUEST message:

1) S-GW address and uplink TEIDs are undeniably E-RAB-related parameters;

2) S-GW relocation independently from UE mobility was already agreed for UMTS through the RAB ASSIGNMENT REQUEST message, without any need for changes [6];

3) It seems beneficial to have the same approach for UMTS and LTE;

4) Enables the support of concurrent S-GW relocation and QoS change, as discussed below.

The only drawback is that new behavior text has to be added about some existing mandatory IEs. We believe this drawback can be considered minor, since the new behavior text simply specifies when to ignore the existing QoS-related IEs, and does not modify their interpretation by the receiver [7].
The following considerations are mentioned in [5] to be in favor of reusing the UE CONTEXT MODIFICATION REQUEST message:

a) There are no mandatory IEs in the UE CONTEXT MODIFICATION REQUEST message, so adding new IEs has no impact on the existing behavior.

b) S-GW relocation transfers all E-RABs for the UE, so the UE CONTEXT MODIFICATION REQUEST message seems to be appropriate.

Consideration b) is certainly true today, as can be seen in Sec. 4.4.3.2 of [10]. If at some point in the future it is decided to modify this assumption, then consideration b) above does not hold. In fact, [5] proposes a per-E-RAB signaling of S-GW addresses and TEIDs, apparently contradicting this assumption.

Given the above, we propose to reuse the E-RAB MODIFICATION REQUEST message.
Proposal 1: Reuse the E-RAB MODIFICATION REQUEST message to signal S-GW relocation.
2.2 Concurrent S-GW Relocation and QoS Change
The standalone gateway has most probably a better connectivity to outside networks and to the LHN than the S-GW(s) already present in the core network
. Better QoS can therefore be provided to the UE when it moves into the LHN. To fully exploit this, it may be necessary (and beneficial) for the MME to change the assigned QoS parameters for one or more bearers for the UE, including the SIPTO@LN bearer, as the UE moves into the LHN.
For each UE, the SIPTO@LN functionality is dependent on user profile in the HSS [9] and operator policy. In principle different QoS can be applied if the UE is within the LHN, as opposed to outside, according to operator policy; current specifications already support such an arrangement.
Proposal 2: The case of concurrent S-GW relocation and QoS change as the UE moves into the LHN is a relevant scenario.
From the above discussion, it seems extremely beneficial to be able to support QoS change and S-GW relocation in the same message
. In order to do this, a simple Ignore QoS Parameters IE can be added to the E-RAB MODIFY REQUEST message with the other S-GW-related IEs, as shown in [7]. This makes QoS change independent from S-GW relocation so that either can be signaled independently from the other, for any E-RAB(s). This also tends to make the whole message more future-proof in case it is extended for other purposes.
An alternative CR without this functionality is presented in [8], to show the differences with respect to [7]. In this “baseline” case, all QoS-related IEs are always ignored when the E-RAB MODIFY REQUEST message is used to signal S-GW relocation. This is in line with most other proposals involving the same message.
Proposal 3: RAN3 should support concurrent S-GW relocation and QoS change in the same message, as proposed in [7].
3 Conclusions and Proposals
We have discussed which solution to use for signaling S-GW relocation independently from UE mobility from the MME to the eNB. We believe that there are cases where it is beneficial to change QoS concurrently with S-GW as the UE moves into the LHN, and that we should support such cases so that both actions are possible to be signaled with a single message. This, by the way, is only possible by using the E-RAB MODIFY REQUEST message to signal the new information.

We therefore propose:

Proposal 1: Reuse the E-RAB MODIFICATION REQUEST message to signal S-GW relocation.
Proposal 2: The case of concurrent S-GW relocation and QoS change as the UE moves into the LHN is a relevant scenario.
Proposal 3: RAN3 should support concurrent S-GW relocation and QoS change in the same message, as proposed in [7].
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� ZTE also expressed their support for the first solution during the e-mail discussion after RAN3 #81 so it should be considered among the supporters.


� If this was not true, it would be pointless to relocate traffic to it in the first place.


� This is, by the way, a distinctive advantage of using the E-RAB MODIFY REQUEST message precisely because it can signal both sets of parameters. The same thing would not be possible with the UE CONTEXT MODIFICATION REQUEST message.





