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1. Introduction
At RAN2#78, the way forward was fixed for UE’s LTE measurement and report in Cell_FACH state, aiming to improve the reliability of U2L (UMTS to LTE) mobility. Email discussion [78#35] proposes to introduce a new measurement type of “E-UTRA measurement for CELL_FACH” and basically mimic the existing MC and MR procedures for LTE measurement and report in Cell_DCH state. In this contribution, we shall provide further thoughts about relevant issues.
2. Discussions
According to the framework achieved so far, NW may configure UE to perform LTE measurement and report in Cell_FACH state by following two optional means:
Mean 1: NW broadcasts IE “E-UTRA frequency RACH reporting information” in SIB19, and UE shall perform best effort LTE measurement in all applicable states and report any available LTE measured results in IE “Measured Results on RACH” (e.g. Bitstring masked with EARFCN info in SIB19) with associated UL message.

Mean 2: NW configures UE with IE “E-UTRA measurement for CELL_FACH” in MC, and UE shall dedicatedly perform LTE measurement only in Cell_FACH state and report any available LTE measured results in IE “E-UTRA Event Results for CELL_FACH” (e.g. Explicit EARFCN list info) with MR message in forced way as Cell_DCH.
There are debates about UE mobility behaviours such as: whether UE should follow the U2L cell reselection rule when above LTE measurement and report in Cell_FACH are configured. According to latest status of email discussion [78#35], most companies deem that the U2L cell reselection should be disallowed with UE’s LTE measurement and report being configured. However, it is still open whether the LTE cell measurement rules are impacted. For simplicity, UE may still be allowed to follow the existing abso.prio.based LTE cell reselection rule in all applicable states, but UE may not be able to get sufficient RSRP/RSRQ quantities of lower prioritised LTE layers or no results of LTE layers without priority. We believe this shall impose restrictions at NW’s dedicate MC configurations.
Proposal 1: To fix out the UE measurement rules with LTE measurement and report being configured in Cell_FACH.
For mean 1, the IE "E-UTRA frequency RACH reporting information" provides the “E-UTRA frequency RACH reporting threshold” for UE’s LTE measurement and evaluation; it is debatable whether such configuration info is straightforward for the motivation behind. According to 36.304, only the LTE target cell which fulfills the S criteria as below can guarantee that UE shall camp on it normally after NW triggers the U2L mobility command later on: 
	Srxlev > 0  AND  Squal > 0


where: 
	Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation

Squal = Qqualmeas – (Qqualmin + Qqualminoffset)


However, for the reason of LTE RACH report latency, we can modify above S criteria in such way that as long as the strongest LTE cell fulfills Srxlev
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Y (X, Y, either hard coded or configurable), then that LTE layer can become the candidate for LTE RACH report. We would like to propose UE to report only the LTE layer info which includes LTE cell satisfying above modified S criteria. The evaluation procedure works as below: once UE detects any LTE cell satisfying above modified S criteria, it would log that LTE layer (EARFCN) and the strongest LTE cell (PCI) together with its Srxlev or Squal, afterwards UE continues detecting LTE cells on other LTE layers within its measurement gaps. At the end, UE shall include and report all the LTE layer info in descending order according to their Srxlev or Squal in LTE RACH report. The ordered report facilitates SRNC’s setting of "E-UTRA target info", e.g. the best LTE layer is indicated at first position in "E-UTRA target info", so that UE may camp on the suitable LTE target cell most quickly, consequently the RRC disconnecting time is minimized.
It is worth mentioning that one bitstring with the length of maxNumEUTRAFreqs is supposed to be used for detected LTE layer indication as suggested in [78#35]. Such method minimizes the bits required for LTE RACH report; however, it can not reflect the actual RSRP/RSRQ quality/strength of each LTE layer. Hence, NW can maximum know they are potentially LTE target layer, but cannot know which one is better than the other. For further improvement, as proposed above, the reported LTE layer had better be reordered based on Srxlev or Squal once measured by UE, e.g. UE still reports a LTE layer info list without explicit EARFCN info, but the first element indicates the strongest LTE layer id in SIB19, then the second strongest LTE layer id in SIB19, etc. Although such method costs a bit more bits, but such info is quite useful for NW at setting of "E-UTRA target info" in the upcoming U2L redirection command.
Proposal 2: In LTE RACH report, UE should only include the LTE layer info which once provides LTE cell satisfying above modified S criteria, the inclusion order of above LTE layer info should be based on Srxlev or Squal once measured by UE.
For mean 2, per latest status of email discussion [78#35], the new measurement type of E-UTRA measurement for CELL_FACH is only applicable for UE in Cell_FACH state. Upon serving cell or RRC state change, the relevant MC configuration and also LTE measurement and report activity shall become invalid. This may imply that mean 2 needs to be more carefully configured by NW, especially the event threshold and periodical length; otherwise NW may get nothing useful even configuring them.
For event based MR trigger, if not properly configured, it may cause UL signalling storm for Cell_FACH state. E.g., a bus full of passengers with LTE event based report being configured enters certain LTE coverage area, large group of such UE shall trigger MRs in small window of time and it may easily lead to RACH/Common E-DCH resource congestion.
For periodical based MR trigger, on one hand, it would be better to avoid triggering MR too earlier for the sake of non sufficient LTE measurement samples, as Cell_FACH state lacks of measurement gaps; on the other hand, it was also required that the LTE measured results report can be more timely, so reflecting UE’s radio environment as accurate as possible. In order to balance between effectiveness and accuracy, instead of reusing IE “Periodical reporting criteria” as indicated in Annex, we tend to introduce a new IE “Periodical reporting criteria for CELL_FACH”, which contains more proper values for periodical report control, e.g. the “Reporting interval” may take some value adapting to UE’s FACH DRX situation instead of fixed value.
Proposal 3: For mean 2, to study more about the event and periodical triggered MC configuration for LTE measurement and report in Cell_FACH state.
For UE in idle mode, UE shall anyway measure some LTE layers according to existing abso.prio.based cell reselection rule, so UE can easily get the LTE radio info. At initial access, it would be definitely helpful for fast U2L redirection decision if UE includes the LTE RACH report in RRC Connection Request message. With LTE measurement and report in Cell_FACH being configured, the likelihood of U2L redirection failure can be largely reduced, but still can’t be excluded. When UE camps back to a suitable UMTS cell after U2L redirection failure and includes also the LTE RACH report (obtained from LTE cell selection process) in RRC Connection Request message, it shall definitely help NW with subsequent handling decision as well.
Proposal 4: For either initial access, or camping back to a suitable UMTS cell after U2L redirection failure, UE includes the LTE RACH report in RRC Connection Request message.
3. Conclusions
In this contribution, we discussed further about the LTE measurement and report in Cell_FACH state. RAN2 is kindly asked to discuss following proposals:
Proposal 1: To fix out the UE measurement rules with LTE measurement and report being configured in Cell_FACH.
Proposal 2: In LTE RACH report, UE should only include the LTE layer info which once provides LTE cell satisfying above modified S criteria, the inclusion order of above LTE layer info should be based on Srxlev or Squal once measured by UE.
Proposal 3: For mean 2, to study more about the event and periodical triggered MC configuration for LTE measurement and report in Cell_FACH state.
Proposal 4: For either initial access, or camping back to a suitable UMTS cell after U2L redirection failure, UE includes the LTE RACH report in RRC Connection Request message.
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5 Annex

10.3.7.53
Periodical reporting criteria
Contains the periodical reporting criteria information. It is necessary only in the periodical reporting mode.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Amount of reporting
	MD
	
	Integer(1, 2, 4, 8, 16, 32, 64, Infinity)
	The default value is infinity.
	

	Reporting interval
	MP
	
	Integer(250, 500, 1000, 2000, 3000, 4000, 6000, 8000, 12000, 16000, 20000, 24000, 28000, 32000, 64000)
	Indicates the interval of periodical report.

Interval in milliseconds.

If this IE is configured for SI acquisition, then it specifies the maximum time the UE can take for SI acquisition.
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