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1. Background
Just for the information to RAN3, NTT DOCOMO submitted a document about “Restricting HO and Redirection from UMTS to LTE” to SA2 The intention of the contribution is to share our understanding of the Stage-2 and Stage-3 specifications on this topic and try to resolve this issue in a timely manner.
Our view is just for Rel8 NW 

· SPID may be used without major modification of the spec or even with the existing specification for controlling RRC Redirection.

· EUTRAN Service Handover IE is sufficient if the NW does not use RRC Redirection when NO RABs are established  
We do not have a strong position for/against the introduction of new IE on Iu.
2. Discussion
Proposal : RAN3 is asked to confirm that legacy IE e.g. SPID or EUTRAN Service Handover is  sufficient for Rel8 NW to Restricting HO and Redirection from UMTS to LTE.
3. Reference
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Abstract of the contribution: Proposes a way forward based on inputs and discussion in various groups.
1.
Background
S2-123023 provided the background of the issue of “ping-pong” of a UE in VPLMN between 3G and LTE, when the VPLMN has 3G roaming agreement but not LTE roaming agreement with HPLMN of UE. Such behaviour would lead to bad service experience for the user.
Based on discussion of the scenario, an LS was sent to CT4 to request for their input. Also LS was sent to RAN2 and RAN3 to get their inputs.

This contribution summarizes the solution based on the inputs received and proposes a way forward. Also way forward to the open issue discussion in RAN3 is provided. A list of proposed CRs to various specs to capture the solution is finally provided.

2.
Desired Behavior

The scenario and the desired behaviour is depicted in the figure below.
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The idea is to block any mobility from 3G to LTE for a UE in the VPLMN, when any of the following is true:

A. VPLMN does not have LTE Roaming Agreement, or 
B. Lack of EPS subscription data, or
C. "E-UTRAN not allowed" in the subscription profile
The requirement for the solution were the following:

1.
It shall work with Rel-8 UEs

2. 
Should minimize changes to Rel-8 networks

3. 
Desirable for the solution to also work when a pre-Rel-8 Gn/Gp SGSN is connected to HLR via MAP interface.

3.
The Rel-8 Solution

3.1
The Solution Part-1: How the SGSN determines to apply roaming restrictions from 3G to LTE for the UE?

The solution as provided by CT4 in their response S2-123461 is as follows

A.
VPLMN does not have LTE Roaming Agreement
Configuration in SGSN based on roaming agreement to decide to not allow mobility to LTE. Works for pre-REL-8 SGSN also.
B. & C. Lack of EPS subscription data, or "E-UTRAN not allowed" in the subscription profile
Access-Restriction-Data contains “E-UTRAN not allowed” and is provided to Rel-8 Gn/Gp and to S4-SGSNs. Both these SGSN can determine to apply mobility and access restrictions to LTE.
CT4 also stated that this IE (“E-UTRAN not allowed”) cannot be provided to pre-Rel-8 Gn/Gp SGSN using MAP interface as the IE does not exist on that interface. Hence, there is no solution for applying per-UE LTE mobility restriction for a pre-Rel-8 Gn/Gp SGSN.
3.2
The Solution Part-2: How does the SGSN provide this LTE mobility restriction to RNC and how does RNC enforce such mobility restriction?
As Figure 1 shows, we need to consider each type of mobility individually and consider how to block such mobility. Here the discussion in RAN3 on mobility scenarios 2 (HO) and 3 (RRC Redirection) have not converged. 
Since the solution should work from Rel-8 onwards, there is no possibility to introduce any new IE on Iu interface. Also, objective is to minimize impacts on SGSN and RNC.

1.
Idle-mode Mobility


SGSN provides RFSP index to RNC. Based on the RFSP index provided, the RNC provides camping policy to the UE to not camp on LTE using RRC signaling. The UE then does not camp on LTE. This is an existing Rel-8 solution.

2.
Handover Mobility


The specs are a bit confusing here, since SA2 stage-2 (23.060) and RAN3 Stage-3 (25.413) do not align fully. There are two options possible:
(i) Use of RFSP Index

(ii) Use of “EUTRAN Service Handover” (Boolean: yes/no) per RAB


As the Annex show, 25.413 states that RFSP index is used to block handover in active mode to a specific RAT.  

However, 23.060 points to the use of “EUTRAN Service Handover” IE. However, 25.413 states that “E-UTRAN Service Handover” IE is used to control handover for a specific RAB, and does not mention that HO to the RAT should be blocked. The text gives the impression that the RAB is dropped and other RABs which do not have this restriction is allowed to handover to the target RAT.

Since there is ambiguity between 23.060 and 25.413and we are talking about frozen specifications, we propose that either of the mechanisms may be used to block mobility to LTE.

3.
RRC Redirection

This case can be broken down into two component, one when RABs are established and the other when no RABs are established.
3a. RRC Redirection when RABs are established


The solution options for this is the same as 2.

(i) Use of RFSP Index

(ii) Use of “EUTRAN Service Handover” (Boolean: yes/no) per RAB


The one issue here compared to Case-2 above is that the use of RFSP index for redirection is stated in 23.060, but not in 25.413 (see annex). However, considering this case and the case below, we propose that RAN3 update their specification to allow the use of RFSP index for RRC redirection. Hence, implementations that do not use “EUTRAN Service Handover” for controlling active mobility of UE to E-UTRAN can use the RFSP index instead.
3b. RRC Redirection when NO RABs are established (eg at idle-mode RAU)

There are two options that have been discussed for this. 

a. 
Ignore, since this is a rare scenario

b.
Use RFSP Index. 

Note that “EUTRAN Service IE” cannot be used here. 

This use of RFSP Index is possible based on 23.060. Such use of RFSP index is not in RAN3 specifications, though If such a scenario is needed in an deployment, we propose that RAN3 updates 25.413 to allow for the use of RFSP index to this scenario. One possibility is the following update:

From

-
25.413 Section 9.2.1.86


The Subscriber Profile ID IE for RAT/Frequency Selection Priority is used to define camp priorities in Idle mode and to control inter-RAT/inter-frequency handover in Active mode TS 23.401 [48].


To

-
25.413 Section 9.2.1.86


The Subscriber Profile ID IE for RAT/Frequency Selection Priority is used to define camp priorities in Idle mode and to control inter-RAT/inter-frequency handover and redirection in Active mode TS 23.401 [48].

4. Fast RRC Redirect


RAN2 in their LS (R2-125167) to SA2 have ruled out updating their specification to capture any solution for this case.
5. List of CRs

1.
 23.060 CRs: Add two main parts: (i) setting of RFSP index based on roaming agreement or access-restriction information in subscription data, and (ii) states that RFSP can also control handover in addition to redirection. Rel-8 through Rel-11 CRs.

2.
23.221 CRs: To state that E-UTRAN access may be not allowed due to lack or roaming agreements or “E-UTRAN not allowed” in access restriction information. Currently the spec only states that E-UTRAN access is restricted by not accepting MME registration at HSS. Rel 8 through Rel-11 CRs.

====

Annex

Annex A. 
Use of RFSP Index for controlling HO and RRC Redirection

-
23.060 Section 5.3.5.2 “RAT/Frequency Selection Priority” states that RFSP is for idle-mode camping behavior of UE and for RRC redirection:


Examples of how this parameter may be used in UTRAN/GERAN:


-
to derive UE specific cell reselection priorities to control idle mode camping.


-
to decide on redirecting active mode UEs to different frequency layers or RATs.

-
RAN Specs imply that RFSP index is used for handover. They do not talk about the use of RFSP index for RRC redirection: 

-
25.413 Section 9.2.1.86


The Subscriber Profile ID IE for RAT/Frequency Selection Priority is used to define camp priorities in Idle mode and to control inter-RAT/inter-frequency handover in Active mode TS 23.401 [48].
Annex B. 
Use of “EUTRAN Service Handover” in controlling HO and RRC Redirection

-
23.060 clearly states the “Service Handover” IE is for the explicit purpose of “Access Restriction” during HO. included in


If the Access Restriction is present in the MM context, the Service Handover related information shall be included by S4-SGSN for the RAB Assignment Request message in order for RNC to restrict the UE in connected mode to handover to the RAT prohibited by the Access Restriction. 

-
However, 25.413 states that “E-UTRAN Service Handover” IE is used to control handover for a specific RAB, and does not mention that HO to the RAT should be blocked. The text gives the impression that the RAB is dropped and other RABs which do not have this restriction is allowed to handover to the target RAT.

25.413, Section 9.2.1.90



This IE tells if intersystem handover to E-UTRAN shall not be performed for a given RAB.
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