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1. Introduction
In the last RAN2#79bis, RAN2 agreed on a functionality which the network can give a “deprioritization” command within RRCConnectionReject message such that UE will consider that the current frequency or RAT (E-UTRA) to be the lowest priority and perform cell reselection to look for higher priority cell [1,2].  In this document, potential problem that may occur when this function is applied in an operator network deploying LTE and UTRAN RAT is discussed and possible solutions are proposed.
2. Discussion
2.1.
Problem Identification
Figure 1 shows one example how a UE goes forth and back between UTRAN and EUTRAN, when a UE select  UTRAN as a result of deprioritization in EUTRAN, but only to be redirected (with RRCConnectionReject) back to E-UTRAN. 
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Figure 1:  Ping-pong occurrence due to deprioritization

The following figure 2 explains the sequence of the occurrence.
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Figure 1: Ping-ping occurrence sequence
1: 
The UE receives RRCConnectionReject with deprioritization command set to “e-utra”.
2: 

The UE performs cell reselection procedure with EUTRAN as the lowest priority RAT. In this example UE select UTRAN cell.

3:

The UE, in UTRAN, sends RRCConnectionRequest with Pre-Redirection info IE included.
4:

The RNC being aware that the Pre-Redirection info is set to “TRUE”, reject the UE connection request and redirect it to EUTRAN.

5:

The UE being redirected to EUTRA via RRCConnectionReject performs cell selection procedure and select a suitable E-UTRAN cell. 
6:

After camping in a suitable E-UTRAN cell, the UE sends RRCConnectionRequest to the eNB.

7:

In case the E-UTRAN is still in an overloaded state, the eNB may again reject the UE and set deprioritize command to “e-utra”.
In this example, the following points are the cause why ping-pong occurs:

a. The UE includes the Pre-Redirection Info IE in the RRCConnectionRequest.
b. The operator policy for the RNC is to reject and redirect the UE that includes Pre-Redirection info to E-UTRAN in order to provide the UE with good experience of data communication in E-UTRAN as soon as possible (even without any latency of connection establishment in UTRAN).

c. The result of deprioritization command, i.e., E-UTRAN being the lowest priority, is used as cell reselection parameters, but it is not considered when the UE performs cell selection from UTRAN to E-UTRAN.
2.2.
Possible Solutions

This subsection analyse how the problem identified above can be solved. The following alternatives may be considered to solve the problem: 

1. NW based solution

Defining standardized interworking between E-UTRAN and UTRAN is one alternative solution. The E-UTRAN and UTRAN may exchange load information, such that UTRAN would understand that when a certain load threshold is reached, it means that the E-UTRA is executing deprioritization operation. Another way is to exchange information that indicate explicitly that deprioritization is ongoing. It should be noted that the standard mechanism to exchange load information between different RAT was specified for SON purposes by utilizing RIM protocol [3]. 
OAM based solution may also be another alternative solution. OAM system that covers both RAT would indicate to the relevant RAN node of each RAT about the above load information. 
Furthermore, one may argue that NW based interaction is anyway necessary in loaded scenario not only to prevent redirection but also to prevent handover from UTRAN to E-UTRAN. 

Although it seems that NW based solution would sufficiently provide solution for this issue, the following are some crucial problems that needs to be considered.

·  
The RIM protocol is a GSM protocol, reused in LTE for SON purpose only. In real life, it is almost impossible to implement and use RIM protocol in LTE network because LTE network node needs also to encode GSM protocol.

·  
The scope/depth of neighbour cells among which load information needs to be exchanged is different between handover case and redirection/deprioritization case. For handover cases, the load information only needs to be exchanged between neighbour cells that have “handover relation”, i.e., cell to which a handover is likely to occur. However, for redirection and deprioritization, the extent of “neighbour” cells that needs to be aware of the load condition of other RAT’s cell is much larger than the ones for handover. This is because during the cell reselection/selection procedure the UE may select a cell which is not within “handover relation” of the source cell, but the one outside.  This would necessitates a very extensive load exchange operation between nodes within the network. The difficult situation of RIM protocol implementation causes this kind of operation to be very challenging. 

·  
OAM system that covers two different RAT may not be available. Especially considering that the two different RATs may adopt different vendors, OAM system for EUTRAN and for UTRAN are basically two different systems. 
2. UE based solution
This solution is realized by NOT including Pre-Redirection info IE when the UE establishes the first signalling connection in UTRA as a result of receiving RRCConnectionReject with deprioritization command. The following are some observations whether this behaviour should apply to both cases when deprioritization is set to “frequency” and “e-utra” or only when it is set to “e-utra”. 
· Deprioritization set to “frequency” case:

With this kind of setting, the assumption is that only part of the frequency in E-UTRA is overloaded, hence the UE can still be accepted in different frequency in E-UTRA. One may think that even if the UE sets the Pre-Redirection info IE, there is a possibility that  E-UTRA may not reject the UE if the UE is redirected to a frequency different from the one from where it received deprioritization command. However, as explained in bullet 1, basically UTRAN is not aware of which E-UTRAN frequency was deprioritized, since inter-RAT network interworking is not something that can be easily available.  If the UTRA set the redirection info to the frequency the same as the one from where the UE received deprioritization command, then the ping-pong problem will occur. Then for this case it is best if the UE does not include Pre-Redirection Info.

· Deprioritization set to “e-utra” case:
With this setting, the assumption is that all the frequency in E-UTRA is overloaded. Then it is clear that if the UE receives this setting, it should not include Pre-Redirection info when it sends RRCConnectionRequest in UTRA.
Observation:
Regardless of whether the deprioritization is set to “frequency” or “e-utra”,  the UE should not include Pre-Redirection info IE when it sends RRCConnectionRequest in UTRA if this connection establishment is a result of UE being rejected with deprioritization command.
Note that for redirection case from E-UTRAN to UTRAN, the specification today already specify that the UE shall not include Pre-Redirection info IE if the UE establishes signalling connection in UTRA as a result of being redirected from E-UTRA [4]. 

This solution has an advantage of less network impact. The network does not need to be updated other than for main functionality of deprioritization setting. There is no load exchange information necessary for this functionality, and the is no need for interworking between RNC and eNB to set a certain threshold which would indicate that eNB is deprioritization operation is ongoing. This solution would also solve the problem in a relatively simple way, since the concept of UE behaviour related to setting of Pre-Redirection info for redirection case and deprioritization case will be similar. Therefore, the impact to UE specification and implementation should not be a big concern. CR in [5] shows the necessary changes for this solution, which relatively short and simple. 
Comparing the two possible solutions above, the difficult situation of RIM protocol and changes to OAM operation and architecture is not something that can be easily changed, we think that network based solution has more implementation and operation impact compared to UE based solution.
3. Summary and Proposal
Potential ping-pong problem between UTRA and E-UTRA triggered when the UE receives deprioritization command from E-UTRA was discussed and clarified. Two possible solutions based on NW and on UE were elaborated.
Proposal 1: 
It is proposed for RAN2 to discuss the problem and agree that UE based solution, i.e., addition of condition for setting Pre-Redirection info, should be adopted to solve the problem.
Proposal 2:
 It is proposed that regardless of whether the deprioritization is set to “frequency” or “e-utra”,  the UE should not include Pre-Redirection info IE when it sends RRCConnectionRequest in UTRA if this connection establishment is a result of UE being rejected with deprioritization command.
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