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1
Introduction
The uplink CCCH message size issue was extensively discussed for the last several RAN2 meetings.
In last meeting, some NW vendors said the RACH signalling optimisation should be optimised so that UE could report the RACH measurement results in RRCConnectionRequest message.
This contribution provides some solution proposals for the RACH signalling optimisation.
2
Discussions
Problems
The discussion paper [1] summarised the RACH shortage problems.

The problem due to the RACH shortage is that UE may omit RACH measurement results when UL CCCH reaches the maximum size (166 bits).

If the intra-frequency RACH measurement result is omitted, then NW can’t configure more than one radio link in the active set via RRCConnectionSetup message (i.e. soft handover cann’t be configured via RRCConnectionSetup).

If the inter-frequency RACH measurement result is omitted, then NW can’t initiate redirection procedure via RRCConnectionSetup message to the measured frequency.
Solutions
The discussion paper [2] summarised the proposed solutions for the problems. 
However any solution proposal has not yet been agreed although some vendors requested to solve the problems.
Here are new solution proposal to reduce the RRC CONNECTION REQUEST message size.
RRC CONNECTION REQUEST message contains not only the IEs vital for any RRC connection establishment use-case but also the IEs, which may be unnecessary for some specific RRC connection establishment use-cases. So if somehow NW can indicate the priority of the IEs to UE, then the UE can provide the IEs in order of the given priority.

Solution 1: Prioritising the RACH measurement results in RCR
There are two RACH measurement results; intra-freq and inter-freq measurement result.
If NW supports inter-frequency redirection but not SHO during RRC connection establishment, then inter-frequency RACH measurement result is more important than intra-frequency RACH measurement result. In such case, if NW can indicate that inter-freq RACH measurement result has higher priority than intra-frequency one, then UE can provide the inter-freq RACH measurement result and may omit the intra-frequency one.
Please note that the current 25.331 specifies that UE shall omit inter-frequency one first then omit intra-frequency one if UL CCCH message is bigger than the available RACH TrBlk size.

Proposal 1: Introduce a new IE in SIB5 to prioritise intra-freq RACH measurement result or inter-freq RACH measurement result.

Solution 2: Grouping IEs and prioritising the IE goups
In RRC CONNECTION REQUEST message, The IEs can be separated into several groups e.g. per use-case.
After that, if NW can indicate the priority of the group, then UE can decide what IE group can be omitted.
For example,

We could have the following groups IE.
1. CELL_FACH capabilities

a. Enhanced Cell-FACH

b. Enhanced Uplink in Cell-FACH and idle mode

2. HSPA capabilities
a. HS-DSCH or E-DCH+HS-DSCH
b. F-DPCH
c. EF-DPCH
d. Discontinuous DPCCH transmission (CPC)
e. MAC-ehs

f. MAC-i/is
g. CS voice over HSPA
3. Multi-cell capabilities

a. Dual cell

b. Dual cell + MIMO

c. More than two (lower rate, or high rate)
4. Redirection

a. Measurement Results on non-used frequencies
b. Pre-redirection info
c. Frequency bands indicators

5. RACH measurement results – intra-frequency

a. Measurement Results for current cell

b. Measurement Results on monitored cells on used frequency

6. MBMS

a. MBMS Selected Services

Then, SIB5 indicates the support of the RACH signalling optimisation and the low priority IEs in an IE “Omissible IEs for RRC CONNECTION REQUEST”.
With this solution proposal, NW can indicate the omissible IE group based on the deployment scenario.

For example, if the serving cell doesn’t support SHO, dual cell or enhanced CELL_FACH configuration but may configure HSPA in Cell-DCH state and/or may trigger the redirection procedure during RRC connection setup procedure, then the NW may indicate;
· Support of RACH signalling optimisation

· Omissible IEs (Optional)
i. CELL_FACH capabilities

ii. Multi-cell capabilities

iii. RACH measurement – intra-freq results

For this example, UE safely omits the intra-freq RACH measurement results, CELL_FACH capabilities and the multi-cell capabilities.
Proposal 2: Grouping IEs in RRCConnectionRequest, NW indicates the RACH signalling optimisation capability and the unnecessary IE groups in SIB5.
Solution 3: Non-critical extension removal
The current Rel-10 RRC CONNECTION REQUEST message contains 14 non-critical extensions (NCE) so the message wastes 14 bits for NCEs. We can avoid the NCE optional bits by removing the NCE structures from the message and so we propose as below.
Proposal 3: Introduce a new RRC CONNECTION REQUEST message not including any legacy NCE and take into account proposal 2’s solution.
RRCConnectionRequest-r10 ::= SEQUENCE {


-- TABULAR: Integrity protection shall not be performed on this message.


-- User equipment IEs



initialUE-Identity




InitialUE-Identity,



establishmentCause




EstablishmentCause,



-- protocolErrorIndicator is MD, but for compactness reasons no default value



-- has been assigned to it.



protocolErrorIndicator



ProtocolErrorIndicator,



accessStratumReleaseIndicator

AccessStratumReleaseIndicator,


predefinedConfigStatusInfo


BOOLEAN,



ueMobilityStateIndicator


High-MobilityDetected



OPTIONAL,


hspa-Capabilities




SEQUENCE {




ueCapabilityIndication



ENUMERATED { hsdch, hsdch-edch }
OPTIONAL,




discontinuousDpcchTransmission

ENUMERATED { true }




OPTIONAL,



supportForFDPCH





ENUMERATED { true }


OPTIONAL,



supportForE-FDPCH




ENUMERATED { true }




OPTIONAL,



mac-ehsSupport





ENUMERATED { true }




OPTIONAL,




supportOfMACiis





ENUMERATED { true }




OPTIONAL,




supportForCSVoiceoverHSPA


ENUMERATED { true }




OPTIONAL


} OPTIONAL,



cell-FACH-Capabilities



SEQUENCE {



hspdschReception-CellFach


ENUMERATED { true }




OPTIONAL,




supportOfCommonEDCH




ENUMERATED { true }




OPTIONAL



}
OPTIONAL,



multiCell-Capabilities




SEQUENCE {




multiCellSupport




ENUMERATED { true }




OPTIONAL,



supportOfDualCellMIMO



ENUMERATED { true }




OPTIONAL,




supportOfMoreThanTwoCells
ENUMERATED { higherRate, lowerRate }

OPTIONAL


}
OPTIONAL,


redirection-Info




SEQUENCE {




measuredResultsOnRACHinterFreq

MeasuredResultsOnRACHinterFreq

OPTIONAL,



pre-redirectionInfo




Pre-RedirectionInfo

OPTIONAL,



supportOf1stFrequencyBand


ENUMERATED { true }

OPTIONAL,




supportOf2ndFrequencyBand


ENUMERATED { true }

OPTIONAL


}
OPTIONAL,


supportOfSPSOperation



ENUMERATED { true }




OPTIONAL,


spare8







ENUMERATED { true }




OPTIONAL,



spare7







ENUMERATED { true }




OPTIONAL,



spare6







ENUMERATED { true }




OPTIONAL,



spare5







ENUMERATED { true }




OPTIONAL,



spare4







ENUMERATED { true }




OPTIONAL,



spare3







ENUMERATED { true }




OPTIONAL,



spare2







ENUMERATED { true }




OPTIONAL,



spare1







ENUMERATED { true }




OPTIONAL,


-- Measurement IEs


intra-Frequency-measuredResultsOnRACH

SEQUENCE {



measuredResultsOnRACH



MeasuredResultsOnRACH,




measuredResultsOnRACH-v7g0ext

MeasuredResultsOnRACH-v7g0ext

OPTIONAL



} OPTIONAL,


domainIndicator 




CHOICE {




cs-domain






SEQUENCE {





csCallType






ENUMERATED {speech, video, other, spare }




},




ps-domain 






NULL



},

-- MBMS IEs



mbmsSelectedServices



MBMS-SelectedServicesShort


OPTIONAL,

--
Non critical Extensions



nonCriticalExtensions



SEQUENCE {} 
OPTIONAL

}
Pros and Cons for each proposal
Proposal 1:

Pros:

1. UE can indicate the inter-freq Measured Results on RACH eve nwhen the RRC CONNECTION REQUEST message becomes greater than the maximum limit if the intra-freq Measured Results on RACH is present in the message. So NW can redirect the UE to the measured frequency.
2. Any new RRC CONNECTION REQUEST message structure doesn’t need to be introduced for this solution.
Cons:

1. The proposal doesn’t solve the problem for the NW, which supports SHO in RRC connection setup procedure because the proposed solution doesn’t reduce the message size at all.
Proposal 2 and 3:

Pros:

1. NW can explicitly indicate the omissible IE group based on the deployment scenario. So UE can reduce the message size by omitting unnecessary IEs and the prioritised IEs will be present in the message (e.g. redirection related IEs). In addition, this benefit will be applicable for future releases.
2. UE can report the intra-freq MeasuredResults when NW omits all IE groups other than intra-freq Measured Results on RACH. So NW can configure SHO via RRC CONNECTION SETUP message.

Cons:

1. The solution requires introducing a new RRC CONNECTION REQUEST message structure so it requires more implementation effort than proposal 1.

3
Conclusion
Renesas Technology Europe investigated the uplink CCCH TrBlk size shortage issue and we made the following proposals;
Proposal 1: Introduce a new IE in SIB5 to prioritise intra-freq RACH measurement result or inter-freq RACH measurement result.

Proposal 2: Grouping IEs in RRCConnectionRequest and introduce a new RRC CONNECTION REQUEST message including the IE groups, NW indicates the RACH signalling optimisation capability and the unnecessary IE groups in SIB5.
Proposal 3: Introduce a new RRC CONNECTION REQUEST message not including any legacy NCE and take into account proposal 2’s solution.
The corresponding stage 3 CRs have been available for Proposal 1 [3] and Proposal 2 & 3 [4].
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