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1
Introduction

During RAN2#77bis meeting, there were a lot of discussions on the network controlled mechanism for mobility to E-UTRA and some different solutions were proposed [1][2][3][4][5]. Finally, some general agreements were achieved as follows:
-
We will introduce the reporting of measurements from the UE to be used for network controlled mechanism, in order to improve the reliability of the mobility from Cell-FACH.

-
The mechanism will be simple.

-
The E-UTRAN measurements will be included in Measured Results on RACH.

-
We need to improve the unsuccessful re-direction case as well.

In this contribution, it is further discussed how E-UTRA measured results reporting on RACH for CELL_FACH state could work more in a more efficient and controllable way and some proposals are made for discussion and decision.
2
Discussion
2.1 Content for E-UTRA Reporting 
According to the above agreements, the E-UTRAN measured results could be included in Measured Results on RACH IE. Nevertheless, firstly it should be analyzed where the E-UTRAN measurement results could be obtained.
It has been agreed at the last meeting [6]:

-
In CELL_FACH, the UE shall measure all frequency layers and RATs with a priority higher than the serving frequency when the serving cell is above Sprioritysearch. 
-
In CELL_FACH, when there are 3 RATs in total indicated as neighbours the UE shall measure UTRAN inter-frequency and EUTRAN when the serving cell is below Sprioritysearch, eliminating GERAN. Otherwise the UE shall measure the configured RATs (to a maximum of 2).
-
The NW can configure the UE whether to perform measurements and reselection (all layers - high/equal/low priority) in CELL_FACH state
-
FFS: Whether NW can configure the UE to perform high priority layer measurements and reselection in CELL_FACH state only above Sprioritysearch is FFS 
It could be seen from the above agreements that the UE, if configured by the network, would perform measurements on E-UTRA frequencies for cell reselection when the measurement criterion is met. Thus, if the E-UTRA measured results got from cell reselection are available, they could be used for reporting. In our understanding, the simplest solution is bundle the NW controlled mobility and enhanced cell reselection, that is, NW controlled mobility has dependency on enhanced cell reselection for CELL_FACH. If cell reselection is enabled and the E-UTRA measured results got from cell reselection are available, they could be used for reporting, and if cell reselection is disabled, no measurement on E-UTRA would performed for CELL_FACH, thus NW controlled mobility did not work.
Although bundling the two sub features is simple, it is not flexible, and it is proposed NW controlled mobility and enhanced cell reselections are two independent sub-feature and the solution could be designed as below:
If NW controlled mobility for CELL_FACH is enabled:

If enhanced cell reselection for CELL_FACH is enabled, EUTRA measurement results to carry in “measured results on RACH” could utilize the measured results available for cell reselection.
If enhanced cell reselection for CELL_FACH is disabled, EUTRA measurement results (if available) to carry in “measured results on RACH” is left to UE implementation. 
Proposal 1: If enhanced cell reselection for CELL_FACH is enabled, EUTRA measurement results to carry in “Measured results on RACH” could utilize the measured results available for cell reselection, otherwise, EUTRA measurement results to carry in “measured results on RACH” is left to UE implementation.
2.2 Configuration for E-UTRA Reporting

On top of the proposal above, the next question to answer is what is to be configured by NW for reporting. For intra-frequency RACH report, NW configures the reporting quantity and UE reports the measurement quantity of intra-frequency cell and primary scrambling code. For inter-frequency RACH report, in order to reduce the consumed bits of UL messages, NW configures the reporting quantity and reporting threshold and UE only reports the cell-id of inter-frequency cell whose measured results meet the reporting threshold. 
Similarly, for E-UTRA measured results RACH report, UE could report the E-UTRA frequency info and the measurement quantity of the cell or just the E-UTRA frequency info by setting the reporting threshold. The merit of reporting the measurement quantity of the cell is that NW could know exactly the quality of target frequency. But considering that the motivation to introduce network controlled mobility is for more robustness redirection and the redirection are mostly service based, reporting the exact quality of target frequency is not essential. Moreover, reporting the exact quality of target frequency would consume considerable bits of UL messages. Thus, for UE to report the E-UTRA measured results to NW more efficiently, we propose that: 
Proposal 2: It is propose NW should configure the reporting quantity and reporting threshold for E-UTRA frequency RACH report. 
As known, the size of the uplink CCCH message maybe not sufficient to include all available measured results including intra-freq, inter-freq and inter-RAT measurements. Currently in this case, UE shall first limit the reporting of inter-frequency cells. If E-UTRA measurement results are introduced to be piggybacked in Cell Update, the issue of uplink CCCH message constraint should be considered. That is, when the measured results of intra-frequency, inter-frequency and E-UTRA frequency are all available, UE need some rules to determine which type of measured results should be reported to UTRAN when CCCH message size is limited. 

One alternative is that network controlled method. For example, network could signal the reporting prioritisation such as E-UTRA>inter-frequency to UE, or conversely. The reporting prioritisation could be broadcast in SIB or in dedicated messages. One other alternative is let UE to determine which type of measurement should be prioritised according to the absolute priority it stored. The frequency that has the higher priority would be prioritised to be reported when CCCH size is limited. 

Proposal3: It is proposed to signal the report prioritisation in SIB or dedicated messages.

For inter-frequency RACH report, UE reports the cell-id of inter-frequency cell whose measured results meet the reporting threshold. In order to reduce the size of UL messages, the maximum number of reporting cells is also set. When UE reports the inter-frequency measured results on RACH, it includes no more than the maximum number cell ids for each frequency in order of decreasing quality. 
When considering E-UTRA frequency RACH report, we should pay more attention to the consumed bits since the size of UL messages has been constrained yet.

It is proposed in [5] that the UE could reports the position of the E-UTRA frequency as it is broadcast in SIB19 for E-UTRA RACH report. As there are at most 8 E-UTRA frequencies in SIB 19 currently. So the position of E-UTRA frequency could be denoted by 3bits. That is to say, totally 3bits*8=24bits would be used if 8 frequencies are needed for reporting..

In order to further reduce the uplink bits consumed by E-UTRA reporting, a more efficient way could be used for E-UTRA RACH report, i.e. UE could report the E-UTRA measured results using a bitmap. The bitmap here is at most 8bits long and each bit could denote an E-UTRA frequency signalling in SIB19,the position of the bit pairs to the position of EUTRA frequency index in SIB19. The value “1” and “0”of each bit indicates the quality of the corresponding frequency is above or below the configured reporting threshold. In this way, only at most 8bits would be consumed,

Proposal 4: A bitmap could be used for UE to report E-UTRA frequency measured results to NW for E-UTRA frequency RACH report.
2.3 Message for E-UTRA Reporting
It is agreed in RAN2# 77bis meeting the E-UTRAN measurements will be included in Measured Results on RACH. There are now many RRC messages which could include "Measured Results on RACH", e.g. RRC Connection Request, Cell Update, Initial Direct Transfer, Uplink Direct Transfer and Measurement Report. It should be discussed and decided which one to carry E-UTRA measurement reporting is more suitable.
IDT (initial direct transfer) and UDT (uplink direct transfer) could be used for transparently transferring the Service request NAS message which is to establish a new service, and some useful information of this newly setup service could also be included in IDT RRC message such as CN domain and establishment cause, CS Call Type etc. Besides RNC could get more service attribute info from the subsequent RAB setup to know more about this newly setup service, which could be used to determine whether suitable traffic steering to EUTRA is needed. At the time RNC making the decision whether to initiate re-direction to drive UE to E-UTRA frequency layer, EUTRA coverage situation could help RNC could make more robustness decision to choose the target E-UTRA layer. Therefore measurement results together with IDT and UDT would be useful.

Cell Update could be used widely for a lot of cell update cause, including entering a new cell, paging response, etc. Considering different cells/frequency layer could have different service policy, traffic steering to E-UTRA may needed when a UE newly enter into the reselected cell/frequency layer, therefore it is beneficial if RNC could acquired the E-UTRA measurement results together with CU.

It is proposed in [7] a new Cell update cause is introduced to trigger Cell Update procedure when measurement results become available. In our viewpoint, though the uplink message is sent for purpose of measurement results reporting, however there may be no action after network received this message (depending on network implementation), in this case the new trigged Cell Update would introduce redundant Cell Update Confirm message. Besides, for e-PCH capable CELL_PCH UE, when uplink is trigged, it is Cell Update less and Measurement Report is mandatory to transmit for trigger state transition, it is noted there is also “Measured Results on RACH” in Measurement Report message. Therefore, it is proposed Measurement Report message is preferred, instead of new cell update cause 

Proposal 5: It is proposed that UE could include the E-UTRA measured results in following UL messages: Cell Update, Initial Direct Transfer, Uplink Direct Transfer and Measurement Report.
It is noted “Measured Results on RACH” could also be included in RRC Connection Request during UE entering connected from idle, and EUTRA measurement results is useful for RNC to initiate Direct Retry to EUTRA frequency without commanding UE to enter into CELL_DCH and starting the compressed mode. Thus it is beneficial to extend including E-UTRA measurement results in RRC connection request. 
Proposal 6: It is proposed that e E-UTRA measured result be included in RRC Connection Request.
2.4 On demand E-UTRA reporting
To get the required quality of target frequency, the simplest methods is similar to intra/inter frequency reporting, that is to allow UE to include EUTRA measurement reports in the uplink message mentioned in the above section, and no extra uplink message would be triggered when E-UTRA is available (or fulfil some criteria). The benefit is saving uplink signalling.

However these measurement results may be not available and timely when RNC would like to perform the traffic steering (for example based on load, or cell switch off for energy saving). Therefore in our viewpoint, some method like command-response could also be introduced. When measurement control is received and if EUTRA measurements result is available (and fulfils the reporting threshold if configured), UE would immediately report with Measurement Report.
Proposal 7: It is propose RAN2 decide whether to introduce the “on demand” for E-UTRA measured results reporting.

3
Conclusions

In this contribution, we discussed the measurement report mechanisms for E-UTRA frequency in CELL-FACH state. RAN2 is kindly asked to discuss and agree on the following proposals:
Proposal 1: If enhanced cell reselection for CELL_FACH is enabled, EUTRA measurement results to carry in “Measured results on RACH” could utilize the measured results for cell reselection，otherwise, EUTRA measurement results available to carry in “measured results on RACH” is left to UE implementation.

 Proposal 2: It is propose NW should configure the reporting quantity and reporting threshold for E-UTRA frequency RACH report.
Proposal3: It is proposed to signal the report prioritisation in SIB or dedicated messages.

Proposal 4: A bitmap could be used for UE to report E-UTRA frequency measured results to NW for E-UTRA frequency RACH report.

Proposal 5: It is proposed that UE could include the E-UTRA measured results in following UL messages: Cell Update, Initial Direct Transfer, Uplink Direct Transfer and Measurement Report.

Proposal 6: It is proposed that e E-UTRA measured result be included in RRC Connection Request.
Proposal 7: It is propose RAN2 decide whether to introduce the “on demand” for E-UTRA measured results reporting.
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