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 Discussion on the UE E-UTRA capabilities reporting via radio interface
1 Introduction
In GERAN#55, the transfer of the UE E-UTRAN RAC was discussed. Possible solutions were analyzed in [1] and the solution to transfer the UE E-UTRAN RAC via radio interface is proposed. It’s commented that the large size will restrict the transmission via radio interface and a LS to RAN2 was sent to check the possible size and the necessity to transfer it in the source to target container. This contribution will proceed to discuss with the solution via radio interface.
2 LS from RAN2 
In the reply LS from RAN2[2], it confirmed that
“According to the description in the current RAN2 specification, the field ue-RadioAccessRACabilityInfo, which is contained in the inter-node message handoverPreparationInformation, contains the IE UE-EUTRA-RACability that shall be always included in case of inter-RAT handover to E-UTRA.”

And the reason why the IE UE-EUTRA-RAC is mandatory was also mentioned.
“Currently only “Target Cell ID” is contained in “Source eNB to Target eNB Transparent Container”, no band/ARFCN information. Therefore for SRVCC from GERAN to E-UTRAN, the IE UE-EUTRA-RACability is necessary for the target eNB to identify which band/ARFCN the UE supports in case multiple bands are supported by target cell.”

Here the multiple band case is that there is frequency overlapping in the E-UTRAN bands, like frequency 2110 MHz can be used in the downlink in the E-UTRAN band 1, 4 and 10. If a target E-UTRAN cell supports multiple bands, which means the same frequency can be assigned for different E-UTRAN bands and it’s depending on the UE E-UTRAN RAC. Without the UE E-UTRAN RAC, the target cell will not sure which band should be assigned to the UE since only “Target Cell ID” is informed to the eNB in current handover procedure to E-UTRAN.
RAN2 also confirmed the large size of UE E-UTRAN RAC. 
“For Rel-8 frozen version v850 of TS36.331, the maximum size of this IE is about 1263 octets as RAN2 signalling allows (64 LTE bands, 16 UTRA FDD bands,16 UTRA-TDD128 bands, 16 UTRA-TDD384 bands, 16 TDD768 bands,11 GERAN bands,18 HRPD bands and 18 1xRTT bands).”

But obviously it’s just the maximum size in theory. In TS44.060, the maximum size of such upper layer PDUs shall not exceed 1560 octets. 
The size of the E-UTRAN RAC is influenced by the number of E-UTRAN bands a UE supported. A more normal case is that the UE supports 6 to 10 LTE bands and and the size is no more than 40 octets. And in such case two radio interface message in GERAN will enough.
Proposal 1: Considering the real size of the E-UTRAN RAC, there will be no obstacle to report the E-UTRAN RAC via radio interface from UE to BSS.
If there are still concerns on the size of the UE E-UTRAN RAC. A special definition of UE-E-UTRAN RAC may be necessary for the rSRVCC handover to E-UTRAN from GERAN.
There has been an existing example in UTRAN .The IE Inter RAT Handover Info ,which is included in the source to target container in the handover from GERAN to UTRAN, is defined in UTRAN side to avoid the unnecessary information transfer. The principle can also be applied in the rSRVCC handover between E-UTRAN and GERAN.

In addition, as mentioned in the LS this IE is about 1263 octets in Release 8. A rough estimation of the size in theory for Release 10 can be more than 1500 octets. But as required in TS44.060, the maximum size of such upper layer PDUs shall not exceed 1560 octets via radio interface in PS domain. If it can be checked, the special definition of UE E-UTRAN RAC is quite necessary since such a large size of E-UTRAN RAC cannot be even reported to the SGSN in PS domain.
In the reply LS, it is mentioned that,
“RAN2 also discussed if “short RACability” can be introduced for this case, i.e. the IE UE-EUTRA-RACability only contains band/ARFCN. RAN2 concluded that introduction of “short RACability” should preferably be avoided.” 
It’s probably based on the multi band case mentioned before. The “short RACability” still can cause the unambiguous band information. But it can be avoided from GERAN side since the UE is aware of the exact EARFCN when it performs the E-UTRAN neighbour cell measurement and reporting.

So a special IE which can be named as E-UTRAN Inter RAT Handover Info can be defined in the same way as the UE-EUTRAN RAC but only based on the E-UTRAN bands the UE measured and reported to BSS. And obviously the size of the special IE will be suitable to be reported via radio interface
Such an IE can be decoded as the UE-EUTRAN RAC by the eNB and provide the right band indication. From the UE side, an E-UTRAN RAC capable UE supporting the rSRVCC from GERAN to E-UTRAN should also support providing such simplified UE E-UTRAN RAC.
Proposal 2, if necessary, a special definition is required to transfer the UE E-UTRAN RAC in the source eNB to target eNB container.

3 Solution to report the E-UTRAN RAC
Based the analysis in section 2, the UE-EUTRAN RAC can be very likely to be reported via radio interface according to the normal case or a special definition for the rSRVCC handover. The reporting of the E-UTRAN RAC via radio interface is also applicable.
The complete procedure for rSRVCC from GERAN to E-UTRAN is as follows with the proposed E-UTRAN RAC enquiry procedure via the radio interface. The icons in red (step 3 and step 4) are used to report the E-UTRAN RAC when necessary and other steps are the same as described in the TS 23.216.
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Figure 1 rSRVCC from GERAN to E-UTRAN

In step 2 in figure 1, when BSC decides to initial the rSRVCC Handover to E-UTRAN based on the measurement report, the BSC will check if the UE E-UTRAN RAC is available. If the UE is in the DTM mode, the UE E-UTRAN RAC has been provided by SGSN when the PFC is created. If the UE E-UTRAN RAC is no available, the BSC can initial a Class mark interrogation procedure.

According to TS44.018, Classmark interrogation procedure allows the network to request additional Classmark information from the mobile station. Currently, for a multi-RAT MS this procedure allows in addition the network to request INTER RAT HANDOVER INFO or CDMA2000 MS Capability information and/or GERAN Iu mode MS radio capability.
This procedure can be reused to request the UE E-UTRAN RAC in the rSRVCC Handover when necessary. And an indicator is needed in the CLASSMARK ENQUIRY message for requesting the E-UTRAN RAC and a new E-UTRAN Classmark Change message is also need to report the corredponding information. It’s detailed in the related CR[?]
4 Conclusion
It’s proposed to endorse the solution in section 3 and related CR[3]. And a LS to RAN2 may be necessary to check the real size of the UE E-UTRAN RAC and ask for a special definition about the E-UTAN RAC in rSRVCC handover if necessary.
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