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1
Introduction
At RAN2 #77 meeting, RAN2 got an LS (R2-121027) on CSFB awareness in UMTS and GERAN from RAN3 and it was postponed to discuss at RAN2#77bis meeting due to the lack of time on Friday. Especially, even though the impact may be in UMTS side, as CSFB function itself is an inter-working function, this topic should always be discussed in the common session with good amount of experts on both side.
This contribution discusses the solution proposed in the LS and also other alternative solutions. It was found that there are maybe more suitable solutions available and thus this paper proposes not to change TS 25.331 specification as suggested in the LS. 
2
Discussion
In the LS, RAN3 asked to add explicit indication in the RRC that CS call establishment is due to the CSFB as below.
----------------------------------------------------------------------------------------------------------------------------------
During the discussion on how the RNC/BSS could be aware that CS call is established due to CSFB, RAN WG3 concluded that an explicit Indication that the CS call is established due to CSFB from the UE to the network node (RNC/BSC) would be useful in order to enable implementation of proper counters and handling of Overload situations for CSFB calls in 3G/2G.
----------------------------------------------------------------------------------------------------------------------------------
And from the text above, RAN3 seems to consider two use cases, one for counting CSFB calls and the other for overload handling.
2.1
Overload handling

LS had an attachment and RAN3 came to the conclusion in the LS based on the argument in R3-120369.
----------------------------------------------------------------------------------------------------------------------------------

The CSFB procedure introduces a significant delay to the call establishment time. This delay might be around 3 sec in addition to the normal call setup time; therefore it might be very beneficial to know on the target side (RNC/BSC) that the call is due to the CSFB and e.g. to prioritise such call among others in case of overload situations, by moving such UEs up any queue that exists for radio resources 

------------------------------------------------------------------------------------------------------------------------------------
Even though the delay figure in the contribution reduced from 3-8 seconds to 3 seconds, this cannot be considered as typical case. This delay is very much depending on which CSFB mechanism is used (i.e, PSHO or RRC Connection Release with redirection) and on which target. (i.e, 2G or 3G) Also this is depending on CSFB architecture as well (e.g., whether combined attachment is used? Whether UE has to perform Location Update (LU) before CS call setup in the target, etc…)
In our laboratory tests, an operator got 0.5 second additional delay for CSFB to UMTS in addition to native call setup delay. Therefore 3 seconds is clearly not a typical number and there are other means to improve the CSFB call setup delay.
However, in case UE has to perform the LU before CSFB because the cell where UE is making the RRC Connection for CSFB call does not belong to the LA where UE registered, there may have some problem especially in cases that network is loaded.

Currently in UTRAN RRC, there are 23 establishmentCause values as below and and 9 spare values.
originatingConversationalCall, originatingStreamingCall, originatingInteractiveCall, originatingBackgroundCall, originatingSubscribedTrafficCall, terminatingConversationalCall, terminatingStreamingCall, terminatingInteractiveCall, terminatingBackgroundCall, emergencyCall, interRAT-CellReselection, interRAT-CellChangeOrder, registration, detach, originatingHighPrioritySignalling, originatingLowPrioritySignalling, callRe-establishment, terminatingHighPrioritySignalling, terminatingLowPrioritySignalling, terminatingCauseUnknown, mbms-Reception, mbms-PTP-RB-Request, delayTolerantAccess
In case UE is making the actual voice call for CSFB, it will use “originatingConversationalCall” or “terminatingConversationalCall”. Thus the RRC Connection Request will be treated like other native CS voice call setup and treated with rather high priority. However if UE performs RRC Connection Request for LU, the establishmentCause will be set to “registration”. As typically this “registration” can be handled with lower priority comparing to the call setup, in case that RNC is loaded, this RRC Connection Request with “registration” may not get through and CSFB call setup may be delayed. Without CSFB involvement, this should not be a problem because typically registration itself is not the most urgent task and the delay in the registration will not affect user experience.
However, LU before CSFB call setup is a part of CSFB call setup procedure because without LU, CSFB call cannot be made. Thus this rejection will be seen as call setup delay. Therefore, it is logical that LU for CSFB should be handled with rather higher priority. To solve this problem, adding a new RRC establishment cause or adding a new parameter in the RRC Connection Request can be considered as proposed in the LS. However, considering this new addition is for Rel-11, only when both UE and RNC implement this new indication, this problem will be efficiently solved.  Alternatively, if UE sets the existing establishmentCause for RRC Connection Request for CSFB LU, already legacy RNC can handle the CSFB LU with higher priority. Therefore, for instance if UE can set the establishmentCause of RRC Connection Request for CSFB LU to “originatingConversationalCall”, without even updating the RNC, the problem will be solved. Logically, this also makes more sense as the LU for CSFB is not only for the registration but it is indeed a part of conversational call setup.

Proposal 1: It is proposed to use originatingConversationalCall for CSFB LU.
2.2
Counting CSFB calls
Currently maybe some O&M functionalty may count RRC Connection Request per establishmentCause for statistical purposes as the establishmentCause is already available in the NW side. However, it is quite hard to justify a new RRC establishment cause or new parameter in the RRC Connection request only due to the counting. And especially, it should be noted that there are already other tools available in the network side how to count CSFB calls: 

1. As MSC receives CSFB indication from UE, MSC can count the CSFB calls

2. RNC receives CSFB indication during Iu release procedure, RNC can count CSFB calls based on this indication. 

A new RRC establishmentCause value should be added only when the network should distinguish the reason for connection setup at the early phase so it can react properly, e.g, in overload situation RNC should decide which RRC Connection Request to accept and which to reject.

If we start to add RRC establishmentCause for only counting purpose, different operator may want to count different type of RRC Connection Setup Request and soon establishmentCause values will run out. This is especially the case for LTE RRC.

If the counting in the RNC is not enough but counting has to be per cell based, network based solution can be considerd. For instance, a new indication can be added in the DIRECT TRANSFER message from MSC to RNC during Iu setup so that RNC can count the CSFB calls per cell. 

Proposal 2: It is proposed to reply to RAN3 that counter is not a good justification to add a new EstablishmentCause in RRC Connection Request. It is also proposed to ask RAN3 to find a network based solution for this.

3
Conclusion
In this contribution, we discussed CSFB awareness in UMTS and GERAN as highlighted the LS(R2-121027) from RAN3. There were two use cases for adding a new CSFB indication in the RRC Connection Request.
For overload handling, the following is proposed.
Proposal 1: It is proposed to use originatingConversationalCall for CSFB LU.

And for counter, the following is proposed.
Proposal 2: It is proposed to reply to RAN3 that counter is not a good justification to add a new EstablishmentCause in RRC Connection Request. It is also proposed to ask RAN3 to find a network based solution for this.

Additonally it is proposed to send an LS to CT1 to specify the proposal 1 in 24.008.
Proposal3: It is proposed to send an LS to CT1 to specify the RRC EstablishmentCause of the LU for CSFB should set “originatingConversationalCall” instead of “registration”.
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