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1 Introduction

This contribution is discussing RAN2 impacts of the CS fallback solution adopted in TS 23.272 [1].

2 Discussion

At the last SA2 meeting some updates were made to the intra-3GPP CS fallback solution that affects RAN2. There is no longer any “CS fallback request” message on RRC level. Instead the UE includes the CS fallback request on NAS level to the MME in all scenarios (MO / MT, Idle / Active). The MME then notifies the eNB to trigger CS fallback procedures. This solution avoids RAN2 impacts, but requires some updates to S1-AP and NAS protocols. Some overview of the CS fallback solution is presented in Section 3. Section 4 discusses potential RAN2 impacts.
3 
Overview intra-3GPP CS fallback solution
The basic principle for the CS fallback solution is that the UE is registered to the CS domain while it is in E-UTRAN. The registration is performed by the MME when the UE attaches to EPS. The UE receive information that it is registered to the CS domain when it receives the NAS Attach Accept. The procedure is transparent to E-UTRAN. See 3GPP TS 23.272 figure 5.3.1-1.

Once the UE is registered it will in Idle mode be prepared to receive S-TMSI paging with “CS domain indicator”, and in active mode it will be prepared to receive a CS page sent as a NAS message. 
Location updating towards the CS domain is handled by the MME when the UE performs a TA update in LTE. See 3GPP TS 23.272 figure 5.4.1-1.

For Mobile Originated (MO) and Mobile Terminated (MT) calls the UE performs a transition to the CS capable RAT. The CS fallback transition is always executed when the UE is in RRC connected in E-UTRAN and the transition is controlled by E-UTRAN. If the UE was in idle mode when it received the page or when the MO call setup was triggered, the UE will first transition to RRC connected state, caused by sending a Service Request (SR) including a CS fallback indication. The SR will trigger the MME to send a message to the eNB which includes an indication that CS fallback should happen. Once the eNB receives the indication it can trigger the transition to the target access (e.g. using PS handover). See 3GPP TS 23.272 figure 6.2-1, 6.3-1, 7.2-1, 7.3-1 and 7.4-1
Example:
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4 
Potential remaining RAN2 issues

4.1 Adding CS domain indicator in the page message

According to 23.272 there is a need to include a CS domain indicator in the RRC page message to indicate to the UE that it is getting paged from the CS domain, this makes it possible for the UE to initiate the special Service Request procedure. It is proposed that a cause value is defined for the CS fallback, since the paging for CS fallback is not likely to be combined with other paging (meaning that the CS fallback indication does not to be a separate IE).
As RAN2 has already agreed to “copy” paging cause values from NAS, this is a “conclusion” pending CT1 decision to add the new Cause value
Conclusion 1:
Include a CS domain indicator as a paging cause value in the RRC page message.

4.2 CS fallback indication in the RRC connection request
The current CS fallback solution relies on that the UE includes a CS fallback indication on NAS level (i.e. in the Service Request). In addition to this indication is also technically possible to include an indication on RRC level during connection setup (e.g. in the RRC connection request complete). It also possible to include an indication in RRC UL information transfer if the UE is in RRC connected when initiating the fallback. The potential benefit with such indications would be that the eNB would know a bit earlier that CS fallback is required than when it gets an indication from MME. It is FFS how useful this indication is. 
Issue 1:   Conclude in RAN2 if a CS fallback indication should be included on RRC level.

4.3 CS fallback support in UE radio capabilities
Since the eNB always gets an indication when CS fallback should be executed there is no need to introduce a specific CS fallback capability in the UE radio access capabilities. It is expected that the support for CS fallback will be indicated on NAS level.
Proposal 1:
No need for a specific CS fallback capability in the UE radio capabilities.

4.4 Network indication for support of CS fallback
Since the usage of CS fallback is initiated by the MME it assumed that there is no need for the network to indicated to the UE that it support CS fallback e.g. on the broadcast channels. 
Proposal 2:
No motivation for a network indication of CS fallback support has been indentified sofar, so it is proposed to take a working assumption that this is not needed.

4.5 Returning back to E-UTRAN after call

The current assumption is that the UE will return back to E-UTRAN after the call using normal idle or active procedure. No E-UTRAN impacts are expected. 
Proposal 3:
Existing methods for getting the UE back to E-UTRAN after the call will be used. 
4.6 Blind handover or blind cell change order
It is assumed E-UTRAN will in many cases be co-sited with the CS RAT, it is therefore useful to support blind handover (handover to cell which has not been measurement on by the UE) to the CS RAT since it avoids the need for configuring inter-RAT measurement prior to executing the CS fallback. Current 36.331 supports Blind Handover and Cell Change Order, so no change is needed.
Conclusion 2:
Support for Blind handover or blind cell change order should be maintained for CS fallback.
4.7 Methods to transfer UE

Ref. [1] includes descriptions of PS Handover, Cell Change Order with NACC and hints at “redirection”. The following methods have been frequently mentioned:

	Case
	
	Message
	Variants
	Type of transition

	1
	PS Handover
	MobilityFromEUTRACommand
	
	“Handover”, i.e. the UE is connected throughout the procedure

	2
	Cell Change Order with NACC
	MobilityFromEUTRACommand
	
	“Redirection”, i.e. the UE goes to Idle state in target cell, before initiating a new connection

	3
	Cell Change Order without NACC
	MobilityFromEUTRACommand
	Can be to a specific cell or not
	

	4
	Release with redirection info; without NACC
	RRCConnectionRelease
	Can not be to a specific cell
	


Supporting all methods will put an unnecessary implementation burden on the UE (or the network, if new UE capabilities are provided). It should be noted that the UE behaviour at RRC release for CS fallback is different from a normal release. 

Given that UEs supporting UTRAN shall support PS Handover (36.306), complexity is reduced by only using this mechanism towards UTRAN

Proposal 4: CS fallback to UTRAN shall be based on PS Handover

For GERAN PS Handover is an optional feature. Hence one more (mandatory) mechanism could be motivated. The choice between CCO and Release with redirection is small. There appears to be better opportunities to re-use legacy GERAN UE implementation if CCO is chosen and this is currently included in 36.331. If NACC information elements are optional, the similarity with legacy UE functionality is maximized

Proposal 5: CS fallback to GERAN shall be based on PS Handover (1) and Cell Change Order (2, 3)

4.8 Error handling

Currently the TS 23.272 does not contain any text on error handling, e.g. what to do if the UE fail to access the target cell. Although the details of the error handling is not clear, it is assumed that it would be nice to avoid that the usage of CS fallback impacts the normal PS mobility error handling. For instance it would be undesirable to modify the normal UE behavior at PS handover failure.

If these assumptions are followed this means that in some error cases when the UE is not able to access the target RAT it will return to E-UTRAN. It is assumed that no special error handling is required to handle this case. The UE will just forget it received the page, the network always have the possibility to re-page in case the UE did not respond to the first page.

Proposal 6:
In error cases when the UE fails to access the target cell normal PS error handling procedures should be used. In these cases the UE can ignore the CS page.
5 Conclusion
It is proposed to adopt proposal 1-7 and try to conclude on issue 1. 
6 References
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1c. CS Page Reject





9. Routing Area Update Procedure





1d. S1 Initial UE Context Setup





1b. Service Request





3. PS HO as specified in 23.401 [2]





Option 1:�MSC is changed





Option 2: MSC is not changed





8a. XID Negotiation for LLC ABM





8. XID Negotiation for LLC ADM





5a. Connection Reject





5a. RRC Release 





Location Area Update and Roaming Retry for CS Fallback (section 7.5)





5b. CS call establishment procedure





4. UA (with Paging Response)





4. SABM (with Paging Response)





4a. Complete Layer 3 Information (with Paging Response)





IP Packets to SGSN





PDP Context Response





7. Update 





IP Packets to Serving GW





7. Update PDP Context Request





6. Forward Relocation Complete Ack





6. Forward Relocation Complete
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2. Optional Measurement Report 
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