SA WG2 Temporary Document

Page 1

SA WG2 Meeting #112
S2-153965
16 - 20 November 2015, Anaheim, California, USA
(revision of S2-15xxxx)
Source:
InterDigital
Title:
HSS Initiated update for Dedicated CN Information/Redirection
Document for:
Approval
Agenda Item:
6.7
Work Item / Release:
FS_eDECOR / Release 14
Abstract of the contribution: this document addresses the scenario for subscription update related to eDECOR after the UE is already registered in the network.
1. Discussion

In Release 13 Decor, the scenario of a subscription change leading to a redirection to a different core network was addressed (see section 5.19.3 in TS 23.401). The solution used the GUTI Reallocation or P-TMSI Reallocation procedure to allocate the UE a new MMEGI or Null-NRI/SGSN Group ID, respectively. The subsequent TAU/RAU from the UE will then have the UE redirected to the appropriate MME/SGSN by the RAN. A change in subscription should also be addressed for eDecor - this document addresses the scenario.
Change in Assistance Information due to Subscription Change

Although the same solution as in Release 13 Decor can be used, it may not be sufficient since for eDecor the UE is expected to provide some assistance information for DCN selection by the RAN. Since a specific UE Assistance Info leads to the selection of a specific DCN, then a change in subscription information that requires a redirection may also cause a change to the UE Assistance Information. If so, the UE should be provided with this new assistance information so that the UE can use it in subsequent RAN connections especially when it moves to a new area served by a new MME/SGSN. At that point, the UE should provide the RAN with the newest and most correct assistance information to enable the appropriate DCN selection.

Observation 1: a change in subscription information may cause a change in the UE Assistance Information.

Proposal 1: if the assistance information changes due to a subscription change for UE Usage Type, the MME/SGSN should provide the UE with the new corresponding assistance information.

Change in Assistance Information does not necessarily require a Redirection

As per section 4.3.25.1 in TS 23.401, “Multiple UE Usage Types can be served by the same DCN”. Therefore, a change in subscription does not necessarily mean a need to redirect the UE since the same DCN may serve the new UE Usage Type. However, the assistance information may change even if the same DCN can serve the new UE Usage Type.
Observation 2: a change in subscription information may cause a change in UE Assistance Information but not a change in DCN.

Proposal 2: if a change of subscription requires a change in UE Assistance Information, the serving DCN provides the new UE Assistance Information to the UE but a redirection might not be necessary if the same DCN serves the new UE Usage Type.
Regardless of whether a redirection is needed or not, the GUTI Reallocation or P-TMSI Reallocation procedure can be used to provide the UE with new assistance information.
Proposal 3: the GUTI Reallocation or P-TMSI Reallocation procedure should be used to provide the UE with new assistance information.

Performing a Faster Redirection after a Subscription Change
If a redirection is needed due to a change in subscription, the Release 13 solution for redirection (i.e. the GUTI/PTMSI Reallocation) may be used as well for eDecor. However, that solution is a bit restrictive since it relies on the use of non-broadcast TAI/RAI and the fact that the UE may actually not read the system information right after transitioning to idle mode. As reading of system information after a transition to idle mode is optional, it may take longer than desired to actually have the UE perform a TAU/RAU (after the GUTI/P-TMSI reallocation followed by a transition to idle mode) at which the UE will actually be redirected. The main reason for this restrictive solution is the fact that in Release 13 Decor, the UE was not supposed to be impacted. However, this restriction is lifted in the current eDecor study which indeed expects a UE impact. Therefore, to fully take advantage of this, solutions for HSS initiated redirection can be optimized in this eDecor study.
To avoid a delay in redirection time, the DCN may, based on local policies, release a UE’s connection with a new cause code e.g. “DCN change”. When this is received at the UE, the UE then immediately triggers a TAU/RAU just like the case when the connection is released due to load balancing. As part of the RRC connection, the UE provides the new assistance information which the RAN uses to pick an appropriate DCN.
Proposal 4: for HSS initiated redirection, after the GUTI Reallocation or P-TMSI Reallocation command is completed, the MME/SGSN should release the NAS connection such that a new release code (e.g. “DCN change”) is provided by the RAN to the UE. Based on this release code, the UE immediately triggers a TAU/RAU and the RAN can then redirect the UE to the appropriate DCN.

2. Proposal
Based on the discussion above, the following proposals are put forward for adoption in TR 23.711: 

Proposal 1: if the assistance information changes due to a subscription change for UE Usage Type, the CN should provide the UE with the new corresponding assistance information.

Proposal 2: if a change of subscription requires a change in UE Assistance Information, the serving DCN provides the new UE Assistance Information to the UE but a redirection might not be necessary if the same DCN serves the new UE Usage Type.

Proposal 3: the GUTI Reallocation or P-TMSI Reallocation procedure should be used to provide the UE with new assistance information.

Proposal 4: for HSS initiated redirection, after the GUTI Reallocation or P-TMSI Reallocation command is completed, the MME/SGSN should release the NAS connection such that a new release code (e.g. “DCN change”) is provided by the RAN to UE. Based on this release code, the UE immediately triggers a TAU/RAU and the RAN can then redirect the UE to the appropriate DCN.

The proposals are presented as a solution below for the TR 23.711.
START CHANGES
6.5
Solution #5: HSS Initiated Dedicated Core Network Redirection
6.5.1
Solution Description

For a UE that is already registered with the MME/SGSN, which may already be providing the service of a particular DCN type, the MME/SGSN may receive updated subscription information from the HSS. The updated subscription information may contain a new “UE Usage Type” parameter. The MME/SGSN determines a new UE Assistance Information for the UE. When the UE is in connected mode, either due to a page or UE initiated connection, the MME/SGSN uses the GUTI Reallocation/P-TMSI Reallocation command to provide the UE with the new UE Assistance Information and optionally allocate a new GUTI/P-TMSI. 
If the same MME/SGSN serves the new DCN Type, a redirection is not needed and the procedure ends. 
If a new GUTI/P-TMSI is allocated, the serving MME/SGSN does so such that the MMEGI or Null-NRI/SGSN Group represents the new DCN Type for this UE. If a redirection is needed, the MME/SGSN, based on local policies, initiates the release of the NAS signalling connection for the UE. The MME/SGSN provides a new release cause to the RAN node which in turn includes it in the RRC Connection Release message. This new release cause, e.g. “DCN Change” triggers the UE to perform a TAU/RAU procedure. As part of the connection establishment with the RAN node, the UE provides the new assistance information which the RAN node then uses to redirect the UE to the appropriate DCN using the solutions presented in 6.1 – 6.4.  The overall solution is shown in Figure 6.5.1-1.
Editor’s note: it is FFS whether UE Assistance Info is DCN Type or UE Usage Type, or other.
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Figure 6.5.1-1: HSS Initiated Redirection

1. The HSS sends to the MME/SGSN an updated subscription information for a UE. The subscription information contains the UE Usage Type.
2. The MME/SGSN acknowledges the receipt of updated subscription information.

3. The MME/SGSN determines the new UE Assistance Information based on local configuration. The MME/SGSN also determines if it can continue serving this UE or a redirection is needed.

4. If the MME/SGSN decides to provide the new UE Assistance Information immediately, or if the MME/SGSN decides to redirect the UE immediately, the MME/SGSN pages the UE.
5. If the UE initiates a service request either due to a page or due to uplink data.

6. When the UE is in connected mode, the MME/SGSN performs the GUTI/P-TMSI Reallocation procedure. The MME/SGSN includes at least a new UE Assistance Information. The MME/SGSN may also provide a new GUTI/P-TMSI such that the MMEGI/SGSN Group ID points to the appropriate DCN when the RAN node performs the NNSF. If the MME/SGSN can continue serving this UE, the procedure ends here.
7. The UE acknowledges the receipt of new UE Assistance Information in the GUTI/P-TMSI Reallocation Complete message.
Steps 8 to 12 only occur when a redirection is needed for this UE.
8.  If a redirection is needed for this UE, the MME/SGSN requests the RAN node to release the UE’s connection. The MME/SGSN includes a release cause “DCN Change” to indicate that this is because of a need to redirect the UE to a new DCN.
9. The RAN node releases the UE’s connection and includes a new release cause to indicate that the reason for release is because of a need to redirect the UE to a new DCN.
10. Based on the new release cause e.g. “DCN Change”, the UE performs the TAU/RAU. The UE includes the UE Assistance Information in the RRC message.

11. The RAN node performs NNSF using the received UE Assistance Info.

12. The NAS message is forwarded to the appropriate DCN which continues to serve the UE.
6.5.2
Impacts on existing nodes and functionality

The following nodes are impacted as follows.

MME/SGSN:
· Determines a UE Assistance Information when the subscription changes.
· Provides the UE with UE Assistance Information in the GUTI/P-TMSI Reallocation procedure.
· If a redirection is needed, a new release cause is used to request the RAN node to release the UE’s connection.

RAN:

· Receive a new release cause from the MME/SGSN
· Release the UE’s connection and include the new release cause that was received from the MME/SGSN

UE:

· Receive new UE Assistance Information in GUTI/P-TMSI Reallocation Command message.

· Acknowledge the receipt of UE Assistance Information in GUTI/P-TMSI Reallocation Complete message.

· Receive a new release cause indicating a need to perform TAU/RAU due to a need for redirection to a new DCN.
6.5.3
Solution Evaluation

The solution addresses a key scenario i.e. subscription change, and it has the following characteristics:

· The solution enables the network to provide the UE with the new assistance information due to a subscription change. This is useful as it provides the UE with the most up to date and accurate assistance information for subsequent access to the system. 
· This solution uses an existing mechanism, specifically the GUTI/P-TMSI Reallocation after subscription change to provide the UE with new assistance information.
· The solution also enables a faster redirection mechanism, if needed based on MME/SGSN policies, as it does not depend on the UE to read SIBs (which may take a long time to happen) in order to initiate a TAU/RAU. Instead, the new release cause can trigger a faster redirection. 
· This solution uses an existing mechanism, specifically RRC release, by which UEs are moved across MMEs/SGSNs due to load balancing.
· These advantages of the solution require changes to the NAS, S1, and RRC messages as described above.
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