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1          Introduction

In RAN2#77bis it was agreed that

Agreements:

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.

This paper discusses the stage 3 aspects of adding the E-UTRA measurements into Measured Results on RACH. 
2         Discussion
2. 1 Measured Results on RACH Background

UE can report intra and inter-frequency measurements on RACH in an UL message (RRC connection request, Cell Update, Initial Direct Transfer, Uplink direct transfer, Measurement Report). 

If intra-frequency measurements are required, this is indicated in SIB11, by including optional IE "Intra-frequency reporting quantity for RACH reporting" and the IE "Maximum number of reported cells on RACH"

If inter-frequency measurements are required, this is indicated in SIB11, by including optional IE "Inter-frequency RACH reporting information" is included.
If IE "Measured results on RACH" is included in an UL message then only the current cell information is mandatory (either CPICH Ec/No or pathloss or CPICH RSCP), which from example in [1] is shown as 11bits, and additionally if the monitored cell result is included this is an extra ~23 bits.
The inter-frequency measurement report in Measured results on RACH in the UL message is consider to have optimized signaling as it appears to have taken into account the size constraints, by reporting the SIB11 (and SIB12) value tag information (IE Inter-frequency cell indication-SIB11) and reporting the inter-frequency cell Id above a threshold from the order of the cells in the inter-frequency Neighbour cell list.
2. 2 Impact on TS25.331
The signalling could be optimised by the UE, thereby only reporting the E-UTRA frequency above a particular signalled RSRP/RSRQ threshold or the UE reports E-UTRA frequency only above a signalled priority.
Furthermore, to reduce signalling the UE would not report the actual E-UTRA frequency but rather the position of the E_UTRA frequency as is broadcast in SIB19. then additionally it may also be required to report the SIB19 value tag information (as per inter-frequency measured results on RACH for SIB11). 

The threshold above which the UE should report the E_UTRA frequency position could be broadcast in SIB11 or SIB19. 
Above leads to the following open issues:
Question 1: Should the UE report the actual RF (RSRP and/or RSRQ) values or only E-UTRA frequency measured above a threshold?

Question 2: If a threshold, should the threshold be RSRP and/or RSRQ and/or priority?
Question 3: Which SIB (SIB11 or SIB19)  should be used to broadcast the threshold above which the UE should report the measurement?

Question 4. Should the actual E-UTRA frequency be reported or the position of the frequency in SIB19?

Given that there are restrictions with some of the UL message sizes, then it may make sense to prioritise which of the measurements are reported by the UE. There was also a proposal in [3], [4] to include the LTE measurements in the Measured Results on RACH for the Cell Update message, this is also possible as the prioritisation could indicate to which UL messages the prioritisation applies.
Question 5. Do we want to prioritise E-UTRA measured results on RACH versus inter-frequency?
3
Conclusion

It is proposed that RAN2 to discuss the questions raised in this document.

Question 1: Should the UE report the actual RF (RSRP and/or RSRQ) values or only E-UTRA frequency measured above a threshold?

Question 2: If a threshold, should the threshold be RSRP and/or RSRQ and/or priority?
Question 3: Which SIB (SIB11 or SIB19)  should be used to broadcast the threshold above which the UE should report the measurement?

Question 4. Should the actual E-UTRA frequency be reported or the position of the frequency in SIB19?

Question 5. Do we want to prioritise E-UTRA measured results on RACH versus inter-frequency?

The appendix shows how the following preferences could be captured in 25.331 tabular.
UE reports: E-UTRA frequency position measured above a threshold

The Network broadcasts: The threshold above which the UE should report the E-UTRA measurements which can be RSRP or RSRQ
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Appendix
10.3.7.45
Measured results on RACH
For measurements on used frequency, this IE contains the measured results on RACH of the quantity indicated by Reporting quantity in the IE "Intra-frequency reporting quantity for RACH Reporting" in system information broadcast on BCH. The list, measurement results for monitored cells (not including the current cell) shall be in the order of the value of the measurement quantity as indicated by Reporting Quantity in the IE "Intra-frequency reporting quantity for RACH Reporting" (the first cell shall be the best cell).

For measurements on non-used frequencies, this IE includes the best cell on each non- used frequency, in order of decreasing quality and up to a maximum number as specified by the IE "Maximum number of inter-frequency RACH reporting cells".

The "best" FDD cell has the largest value when the measurement quantity is "Ec/No" or "RSCP". On the other hand, the "best" cell has the smallest value when the measurement quantity is "Pathloss". The "best" TDD cell has the largest value when measurement quantity is "Primary CCPCH RSCP".

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

	Measurement result for current cell
	MP
	
	
	
	

	>CHOICE mode
	MP
	
	
	
	

	>>FDD
	
	
	
	
	

	>>>CHOICE measurement quantity
	MP
	
	
	One spare value is needed.
	

	>>>>CPICH Ec/N0
	
	
	Integer(0..49)
	In dB. According to CPICH_Ec/No in [19].

Fourteen spare values are needed.
	

	>>>>CPICH RSCP
	
	
	Integer(0..91)
	In dBm. According to CPICH_RSCP_LEV in [19].

Thirty-six spare values are needed.
	

	>>>>Pathloss
	
	
	Integer(46..158)
	In dB.

Fifteen spare values are needed.
	

	>>TDD
	
	
	
	
	

	>>>CHOICE TDD option
	MP
	
	
	
	REL-4

	>>>>3.84 Mcps TDD
	
	
	
	
	REL-4

	>>>>>Timeslot List
	OP
	1 to 14
	
	
	

	>>>>>>Timeslot ISCP
	MP
	
	Timeslot ISCP info 10.3.7.65
	The UE shall report the Timeslot ISCP in the same order as indicated in the cell info
	

	>>>7.68 Mcps TDD
	
	
	
	
	REL-7

	>>>>Timeslot List
	OP
	1 to 14
	
	
	REL-7

	>>>>>Timeslot ISCP
	MP
	
	Timeslot ISCP info 10.3.7.65
	The UE shall report the Timeslot ISCP in the same order as indicated in the cell info
	REL-7

	>>>>1.28 Mcps TDD
	
	
	
	
	REL-4

	>>>>>Timeslot List
	OP
	1 to 6
	
	
	REL-4

	>>>>>>Timeslot ISCP
	MP
	
	Timeslot ISCP info 10.3.7.65
	The UE shall report the Timeslot ISCP in the same order as indicated in the cell info
	REL-4

	>>>Primary CCPCH RSCP
	OP
	
	Primary CCPCH RSCP info 10.3.7.54
	
	

	Measurement results for monitored cells on used frequency
	OP
	1 to 8
	
	
	

	>SFN-SFN observed time difference
	OP
	
	SFN-SFN observed time difference 10.3.7.63
	
	

	>CHOICE mode
	MP
	
	
	
	

	>>FDD
	
	
	
	
	

	>>>Primary CPICH info
	MP
	
	Primary CPICH info 10.3.6.60
	
	

	>>>CHOICE measurement quantity
	OP
	
	
	One spare value is needed.
	

	>>>>CPICH Ec/N0
	
	
	Integer(0..49)
	In dB. According to CPICH_Ec/No in [19].

Fourteen spare values are needed.
	

	>>>>CPICH RSCP
	
	
	Integer(0..91)
	In dBm. According to CPICH_RSCP_LEV in [19].

Thirty-six spare values are needed.
	

	>>>>Pathloss
	
	
	Integer(46..158)
	In dB.

Fifteen spare values are needed.
	

	>>TDD
	
	
	
	
	

	>>>Cell parameters Id
	MP
	
	Cell parameters Id 10.3.6.9
	
	

	>>>Primary CCPCH RSCP
	MP
	
	Primary CCPCH RSCP info 10.3.7.54
	
	

	Measurement results for monitored cells on non-used frequencies
	OP
	
	
	
	REL-6

	>Inter-frequency cell indication- SIB11
	MP
	
	Integer (0..1)
	
	REL-6

	>Inter-frequency cell indication- SIB12
	MP
	
	Integer (0..1)
	
	REL-6

	>Inter-frequency cell list
	MP
	1 to <maxFreq>
	
	
	REL-6

	>>Inter-frequency cell id
	MP
	
	Integer(0 .. <maxCellMeas>-1)
	
	REL-6

	Measurement results for monitored frequncies on E-UTRA
	OP
	
	
	
	REL-11

	> cell indication-SIB19
	MP
	
	Integer (0..1)
	
	REL-11

	> E-UTRA Frequency List
	
	1 to <maxNumEUT

RAFreqs>


	
	
	

	>> E-UTRA Frequency List position
	
	
	Integer(0.. <maxNumEUT

RAFreqs>


	
	REL-11


NOTE:
Monitored cells consist of neighbouring cells.

10.3.7.20a
Inter-frequency RACH reporting information
Contains the reporting configuration information for an inter-frequency measurement report, which is sent on the RACH.

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

	CHOICE mode
	MP
	
	
	
	REL-6

	>FDD
	
	
	
	
	REL-6

	>> Inter-frequency RACH reporting quantity
	MP
	
	Enumerated(CPICH Ec/N0, CPICH RSCP)
	
	REL-6

	>TDD
	
	
	
	
	REL-6

	>>Reporting quantity list
	MP
	1 to 2
	
	
	REL-6

	>>> Inter-frequency RACH reporting quantity
	MP
	
	Enumerated(Primary CCPCH RSCP)
	
	REL-6

	Inter-frequency RACH reporting threshold
	MP
	
	Integer(-115..0)
	Ranges used depend on measurement quantity.

CPICH Ec/No -24..0dB

CPICH/Primary CCPCH RSCP -115..-25dBm.
	REL-6

	Maximum number of inter-frequency RACH reporting cells
	MP
	
	Integer(1..8)
	Indicates the total number for all non- used frequencies
	REL-6


10.3.7.20b
E-UTRA RACH reporting information
Contains the reporting configuration information for an E-UTRA measurement report, which is sent on the RACH.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	 CHOICE reporting quantity  threshold
	MP
	
	
	
	REL-11

	> RSRP
	
	
	Integer

(0..97)


	
	

	> RSRQ
	
	
	Integer

(0..33)


	
	

	Maximum number of E-UTRA RACH reporting cells
	MP
	
	Integer(1..8)
	
	REL-11





























































































































































































































































































































































































































































































































































































































