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1.  Introduction
In Rel-8 CSFB to UTRAN is supported by use of PS HO or redirection procedure. At RAN2 #68bis, NTT DOCOMO proposed to enhance the redirection procedure in Rel-9 so that UTRAN SIB can be included in the RRCConnectionRelease message [1], and a corresponding CR was presented in [2]. As a result RAN2 agreed to allow Rel-9 enhancements of CSFB towards UTRAN, but the exact solution was put to email discussion [68b#22]. This paper discusses issues related to the solutions that survived the email discussion, and presents co-sourcing companies’ views on the way forward.
2. Discussion
During the email discussion, two solutions were identified as viable candidates:

Alt.1
Redirection with UTRAN SIB

Alt.2
SRB only handover (Alt.3 in the email discussion [68b#22])

Note that the CCO with NACC option was initially raised, but had no support during the email discussion.

Before plunging into detailed discussions, to avoid misconceptions, it should be emphasised that inter-RAT PS HO to UTRAN is an essential feature in Rel-8, and will be used in case CSFB is triggered from RRC_CONNECTED mode, provided that the feature is supported by the UE (i.e., FGI bit set to ‘true’). This is so that the user can continue PS services with minimum interruption, while establishing the CS service in UTRAN. However, in case CSFB is triggered from RRC_IDLE mode, enhancements as in Alt.1 or 2 are desirable. It should be noted that the main motivation of the enhancements is for CSFB from RRC_IDLE mode.

With regards to Alt.2 (SRB only handover), the following issues are foreseen:

· PS RAB resource consumption

Inter-RAT handover requires that SMC and DRB setup are performed before the MobilityFromEUTRANCommand can be sent to the UE in E-UTRAN. However, this might unnecessarily “wake up” the application in the UE. That is, some applications would start sending packets as soon as a DRB is established for the EPS bearer, e.g., for email check, news download, stock information update, software updates, security updates, etc. Note that these services are not initiated by the end user but rather automatic background process initiated by the application itself. The application can detect DRB establishment from the OS process.
Hence, even if SRB only handover is performed, the UE will likely request PS RAB establishment (i.e., Service Request) in UTRAN after the handover is completed. Although the application behaviour depends on implementation, such traffic would not have occurred if DRB was not setup in E-UTRAN. Nevertheless, changing the condition to allow initiation of handover before DRB establishment is expected to have complex specification impacts, not limited to RAN2.
With such application behaviour, UTRAN capacity needs to be increased to accommodate the extra load, meaning investments in UTRAN are necessary. This is undesirable when operators are willing to invest in LTE networks. Although the RNC can decide to reject the PS RAB establishment request, making the appropriate decision in the RNC can be difficult. That is, the RNC cannot distinguish whether such request was originated from CSFB (side effect), or whether the request was actually initiated by the user.
· Decision to perform SRB only handover
With the current specifications, it seems difficult for the network to decide whether to perform a normal PS handover or SRB only handover when CSFB is triggered. Preferably normal PS handover should be used in case CSFB was initiated from RRC_CONNECTED mode (so that PS services can be continued with minimum interruption), and SRB only handover should be used in case CSFB was initiated from RRC_IDLE mode.
First of all which network entity would make this decision needs to be understood. Since the target RNC is the entity that sets the RAB Info contents, making the decision in the target RNC seems to be preferable. However, with the current specifications, the target RNC cannot distinguish whether the CSFB was initiated from RRC_CONNECTED or RRC_IDLE. Hence, some information needs to be provided to the target RNC from the source side, e.g., an indication whether CSFB was initiated from RRC_CONNECTED or RRC_IDLE. Although use of the handover history information can be considered, the history information was designed to optimise handover thresholds, rather than for making bearer establishment decisions. A more explicit indication would be desirable, but this implies specification impacts in RAN3 (S1 and RANAP) and CT4 (S3).
· PDP context deactivation
During the email discussion, a suggestion was made by NSN that the target RNC can decide the RABs to establish at handover, purely based on QoS indications. For example, the RNC can accept all GBR bearers while rejecting all non-GBR bearers. Related to this point, TS 23.401 subclause 5.5.2.1.2 states under bullet 5a:
	Any EPS Bearer contexts for which a RAB was not established are maintained in the target SGSN and the UE. These EPS Bearer contexts shall be deactivated by the target SGSN via explicit SM procedures upon the completion of the routing area update (RAU) procedure.


This implies that for non-GBR bearers, the corresponding PDP contexts are deactivated. Then, the UE needs to re-start from creating PDP context when it needs to transmit data. This has some problems:

· If the primary PDP context is deactivated after handover, the application in the UE may be terminated (depending on implementation). This might require the end user to revoke the application. When the PDP context is re-established, the IP address will be changed. Hence, the application (e.g., ftp) cannot continue its session and will potentially require user intervention for recovery. This means bad user experience.

· If PS bearers are disconnected upon CSFB, the benefits of the preservation technique, i.e., fast U-plane resuming, are lost. This will increase the U-plane resuming latency and will increase CN signalling load. Such signalling would have to go all the way up to the S/P-GW and would potentially occur every time after CSFB. Keeping the PDP context in preservation is much better.

To resolve these problems, the specifications have to be modified in WGs outside RAN2 to allow PDP context preservation. This will require stage 2 discussions in SA2 and further work in CT1.

In contrast, with redirection, the PDP context can be kept under preservation and PS RAB establishment can be avoided. For the condition to initiate Service Request, TS 24.008 subclause 4.7.13 states:

	b)
the MS, either in PMM-IDLE or PMM-CONNECTED mode, has pending user data to be sent, no radio access bearer is established for the corresponding PDP context, and timer T3319 (see subclause 4.7.13.3) is not running or, optionally, if timer T3319 is running and the flag in the Uplink data status IE for this PDP context has not been set in the last Service Request. The procedure is initiated by an indication from the lower layers (see 3GPP TS 24.007 [20]). In this case, the service type shall be set to "data".


Hence, as long as no U-plane data occurs in the UE, the PDP context remains in preservation without having to invoke RAB establishment. This is possible since no DRB is established in the LTE side before the mobility happens, and the application stays asleep.

· Further specification impacts

TS 29.274 subclause 7.3.2 states that within Forward Relocation Response (SGSN to MME) message, "List of Set-up Bearers" and "List of Set-up RABs" are mandatory present when the relocation is successful. With SRB only handover, this needs to be changed so that these information elements do not have to be included in the message. For the target SGSN to do this handling, a bit may have to be added in the Forward Relocation Request (MME to SGSN) message indicating whether the relocation was intended for SRB only or not. Furthermore, some indication may be needed towards the target RNC.

Clearly, further discussions are needed in various working groups if SRB only handover is to be adopted. Given the late stage of Rel-9, it seems too challenging to complete such work within Rel-9 time frame. Since CSFB is a feature especially important in the initial phases of LTE, deferring the entire work to Rel-10 is unacceptable. The enhancement work must be completed within Rel-9.
With regards to Alt.1 (Redirection with UTRAN SIB), all of the above issues applicable for Alt.2 (SRB only handover) are not present. On the other hand, the following issues are foreseen for Alt.1:

· How to prepare UTRAN SIB in eNB

This can be done either by defining a RIM procedure or by OAM. If a RIM procedure is to be defined, this will require additions to TS 48.018, a specification maintained by GERAN. However, this does not necessarily mean that discussions need to take place in GERAN. Recently, RAN3 has been handling RIM CRs for interworking between UTRAN and E-UTRAN, and only the final approval is made by GERAN. Nevertheless, even if RIM cannot be defined in Rel-9, the solution can still work by preparing the SIBs by OAM.

With the redirection approach, the handling of SIB7 needs careful consideration. Since SIB7 contains dynamic information that affects power control during random access, SIB7 information should ideally be updated in the eNB, as per change in UTRAN. However, this might create considerable overhead in network interfaces. If this was felt as a concern, the operator can set SIB7 to a conservative value, and rely on the random access power ramp up procedure. Since RA preambles can be sent at 2 ms cycle, preamble retransmissions should have negligible impact to the latency. If even such small latency is a concern, then the operator can set SIB7 so that the preamble transmission is started at a rather high power, tolerating slightly increased uplink interference.
· UE selecting another cell

The proposed solution of Alt.1 is not intended to change the cell selection behaviour of the UE upon redirection. Hence, as a result of redirection, the UE may end up selecting a different cell, for which UTRAN SIB was not given by the enhanced RRCConnectionRelease message. In such case, the UE will have to acquire SIBs from the selected cell, before it can access the cell. However, this problem can be mitigated by including SIBs for multiple UTRAN cells.

As discussed in details above, we believe Alt.1 (Redirection with UTRAN SIB) is the solution to be adopted in Rel-9.
3. Conclusions
From the observations presented in this paper, the following is proposed:
Proposal
Alt.1 (Redirection with UTRAN SIB) should be adopted by RAN2 in Rel-9.
A corresponding CR to TS 36.331 is available in R2-101551.
References

[1]
R2-100528, “Redirection enhancements to UTRAN,” NTT DOCOMO.

[2]
R2-100801, “CR to 36.331 on Redirection enhancements to UTRAN,” NTT DOCOMO, AT&T, Telefonica, Panasonic, NEC, Fujitsu, Huawei.
[3]
R2-101551, “CR to 36.331 on Redirection enhancements to UTRAN,” NTT DOCOMO, Panasonic, NEC, Fujitsu, Huawei, Ericsson, ST-Ericsson, CATT.
[image: image1.png]














































































PAGE  
1

