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1
Introduction
UL CCCH message size issue was discussed in RAN2 meeting in 2010. At that time, RAN2 mainly focused on RRCConnectionRequest message but a CellUpdate message was not deeply investigated.

We encountered the problem that the cell update message hit the maximum UL CCCH size limit in the field and so we further investigated the cell update message size issue.
2
Discussion
Problem
If a cell update message signals up to Rel-8 non-critical extensions (NCE) without measured results on RACH, then it consumes 164bits.
UL-CCCH-Message : {

 integrityCheckInfo {

  messageAuthenticationCode '00110000001100000011000000110000'B,

  rrc-MessageSequenceNumber 15

 },

 message cellUpdate : {

   u-RNTI {

    srnc-Identity '001100000011'B,

    s-RNTI '00110000001100000011'B

   },

   startList {

    {

     cn-DomainIdentity cs-domain,

     start-Value '00110000001100000011'B

    },

    {

     cn-DomainIdentity ps-domain,

     start-Value '00110001001100010011'B

    }

   },

   am-RLC-ErrorIndicationRb2-3or4 FALSE,

   am-RLC-ErrorIndicationRb5orAbove FALSE,

   cellUpdateCause cellReselection,

   rb-timer-indicator {

    t314-expired FALSE,

    t315-expired FALSE

   },

   laterNonCriticalExtensions {

    cellUpdate-r3-add-ext '01'B,

    v590NonCriticalExtensions {

     cellUpdate-v590ext {

      establishmentCause originatingConversationalCall

     },

     v690NonCriticalExtensions {

      cellUpdate-v690ext {

       cellUpdateCause-ext mbms-Reception,

       reconfigurationStatusIndicator correctedTrue

      },

      v6b0NonCriticalExtensions {

       cellUpdate-v6b0ext {

       },

       v770NonCriticalExtensions {

        cellUpdate-v770ext {

         hspdschReception-CellFach correctedTrue

        },

        v860NonCriticalExtensions {

         cellUpdate-v860ext {

          supportOfCommonEDCH correctedTrue,

          supportOfHS-DSCHDRXOperation correctedTrue,

          supportOfMACiis correctedTrue

         }

        }

       }

      }

     }

    }

   }

  }

}

------------------------------------------------------------

Size of encoded buffer:21 bytes:164 bits
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In general, R99 PRACH TrBlk size is set to 168 bits and so the maximum UL CCCH message size is 166 bits (=168 bits – MAC header size, ref table 9.2.1.4 in [1]). So in practice, the cell update message can be transmitted with the R99 PRACH configuration.

However for Rel-8 UE case, if the UE encounters a protocol error, then “Failure cause” IE needs to be present in the cell update mssage and the “Failure cause” IE consumes extra 10 bits and so the cell update message size will be 174 bits, which exceeds the maximum UL CCCH size.

For Rel-7 UE case, the cell update message size will be 168 bits (=174bits – Rel-8 non-critical extension size: 6bits) and so Rel-7 UE’s cell update message will also exceed the maximum UL CCCH size.
Specification references

The current RRC spec [2] subclause 12.1.3 specifies;

When using Tr mode, RLC does neither impose size requirements nor perform padding. This implies that RRC has to take into account the transport format set defined for the transport channel across which the message is to be sent. RRC shall add the lowest number of padding bits required to fit the size specified for the selected transport format.

So RRC entity has responsibility to fit the size of the UL CCCH message for R99 RACH TrBlk size. However at the moment, the RRC spec [2] specifies the following CCCH message size reduction rules only;

Subclause 8.5.23 specifies

1>
for messages transmitted on CCCH, take care that the maximum allowed message size is not exceeded when forming the IE "Measured results on RACH", i.e. limit the number of included neighbour cells or if required omit the IE "Measured results on RACH" altogether. When limiting the number of included neighbouring cells, the number of inter-frequency cells should be limited first i.e. inter-frequency cells should be omitted before limiting  the number of intra- frequency cells.

In other words, the current specification does not specify any means to reduce the UL CCCH message size for the case no measured results on RACH is present in the UL CCCH message.
Solutions
In Rel-6, “CCCH message enhancements” [3] was introduced so that NW can configure a larger RACH TrBlk size for UL CCCH transmission. However some NW vendors were not keen to use the feature since it reduces the cell coverage. Therefore the Rel-6 CCCH message enhancements is not the solution for this issue.

For legacy releases up to Rel-9, we propose the following proposal to avoid any massive impact on UE/NW sides (ref. [5]).
Proposal 1: “Failure cause” IE can be absent for UL CCCH message size adjastment in Rel-7 and Rel-8 and the IE shall be absent if the maximum allowed message size is exceeded in Rel-9 onwards (i.e. the IE omission is optional in Rel-7 and 8 but mandatory in Rel-9 onwards).
From Rel-10 onwards, even if proposal 1 is agreed, the UL CCCH message size is not big enough to convey all the NCEs information. Therefore we should have another solution for Rel-10.
In RAN2 70bis, a contribution [4] proposed to get rid of non-critical extensions’ optional bits. The same solution proposal can be applied for the cell update message. If we apply the NCE removals, then we can save at least 6 bits (= by removing optional bits for v590, v690, v6b0, v770, v860, va40NonCriticalExtensions). 

Besides, there are some unnecessary IEs in the legacy NCEs so we can optimise the cell update signalling by omitting unnecessary information in addition to the removal of the non-critical extensiions’ optional bits.

We propose to reserve 26 bits in the VLEC extension and the 26 bits are used for the high priority IEs’ signalling (ref. [6]).

Proposal 2: For Rel-10 onwards, later release important IEs are signalled by extending the VLEC field in a cell update message. The new VLEC signalling is used only when NW enables it.
The following table shows IEs signalled in the non-critical extensions. The proponent thinks the red highlighted IEs are important and so the new VLEC signalling shall cover them at least and so our CR [6] is made based on our prioritisation.
The propoment considers the IEs which can be signalled via SRNS relocation container are unnecessary.

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

	Traffic volume indicator
	OP
	
	Enumerated (TRUE)
	This IE shall be set to TRUE when the criteria for event based traffic volume measurement reporting is fulfilled.

Absence of this element means not fulfilled.
	REL-6

	Establishment cause
	OP
	
	Establishment cause 10.3.3.11
	
	REL-5

	CS Call Type
	CV-ConversationalCS
	
	Enumerated (speech, video, other)
	One spare value is needed
	REL-7

	HS-PDSCH in CELL_FACH
	OP
	
	Enumerated (TRUE)
	The absence of this IE indicates that the UE does not support HS-PDSCH reception in CELL_FACH state.

Note 1.
	REL-7

	Support of common E-DCH
	OP
	
	Enumerated (TRUE)
	The absence of this IE indicates that the UE does not support E-DCH enhanced random access in CELL_FACH state and Idle mode.

Note 1.
	REL-8

	Support of HS-DSCH DRX operation
	OP
	
	Enumerated (TRUE)
	The absence of this IE indicates that the UE does not support HS-DSCH DRX operation in CELL_FACH state.
	REL-8

	Support of MAC-i/is
	OP
	
	Enumerated (TRUE)
	The absence of this IE indicates that the UE does not support MAC-i/is operation.
	REL-8

	Support of SPS operation
	OP
	
	Enumerated (TRUE)
	The absence of this IE indicates that the UE does not support SPS operation.
	REL-8

	Support of control channel DRX operation
	OP
	
	Enumerated (TRUE)
	The absence of this IE indicates that the UE does not support control channel DRX operation.
	REL-8

	UE Mobility State Indicator
	MD
	
	Enumerated (High-mobilityDetected)
	Absence of this IE implies that, according to [4] either the High mobility state is not applicable or it has not been detected by the UE.
	REL-7

	Capability change indicator
	OP
	
	Enumerated (TRUE)
	TRUE indicates that the UE capability has changed compared to the value stored in the variable UE_CAPABILITY_TRANSFERRED.
	REL-7

	Reconfiguration Status Indicator
	OP
	
	Enumerated (TRUE)
	TRUE indicates a reconfiguration procedure is ongoing within the UE or a response message has been submitted to RLC and the UE is waiting for the layer 2 ACK.
	REL-6

	MBMS Selected Services
	OP
	
	MBMS Selected Services Short 10.3.9a.7d
	
	REL-6

	Support for Two DRX schemes in URA_PCH and CELL_PCH
	OP
	
	Enumerated (TRUE)
	The absence of this IE indicates that the UE does not support Two DRX schemes in URA_PCH and CELL_PCH
	REL-7

	Security Revert Status Indicator
	OP
	
	Enumerated (Reverted Back, Normal Operation)
	Reverted Back indicates this UE has reverted back to the old security configuration by aborting the ongoing security mode command. Normal Operation indicates this UE has not reverted back to the old security configuration by aborting an ongoing security mode command. The absence of this IE indicates that the UE does not support reporting of security revert status.
	REL-10

	Measurement information elements
	
	
	
	
	

	Measured results on RACH
	OP
	
	Measured results on RACH 10.3.7.45
	
	

	Other Information elements
	
	
	
	
	REL-10

	Logged Meas Available
	OP
	
	Enumerated (TRUE)
	Indicates the UE has logged measurements to report to the network
	REL-10

	ANR Logging Results Available
	OP
	
	Enumerated (TRUE)
	True indicates the UE has ANR logging results to report to the Network.
	REL-10


Proposal 3: Discuss and agree what IEs shall be signalled in the new VLEC.
It’s not ideal to introduce a new requirement for the legacy release NW and so Propossal2 can’t apply for legacy NW. 

Therefore we still need to consider the backward compatibility issue for the case that Rel-10 (onwards) UE is camped in the legacy release NW’s coverage (e.g. Rel-8). The legacy NW obviously doesn’t need to receive any later releases’ ASN.1 non critical extensions. Therefore it should be technically allowed that Rel-10 (onwards) UE omit Rel-10 ASN.1 non critical extensions included in a cell update message for UL CCCH message size reuduction.

So we have the following proposal (ref. [6]);

Proposal 4: For Rel-10 onwards, UE can limit the number of ASN.1 non critical extensions (i.e. omit later release non critical extensions) for UL CCCH message size reduction even when the VLEC extension is not enabled by a NW.
4
Conclusion
To avoid the cell update message transmission failure due to the maximum UL CCCH size limitation, we propose to agree on the following proposals.;
Proposal 1: “Failure cause” IE can be absent for UL CCCH message size adjastment in Rel-7 and Rel-8 and the IE shall be absent if the maximum allowed message size is exceeded in Rel-9 onwards (i.e. the IE omission is optional in Rel-7 and 8 but mandatory in Rel-9 onwards).

Proposal 2: For Rel-10 onwards, later release important IEs are signalled by extending the VLEC field in a cell update message. The new VLEC signalling is used only when NW enables it.

Proposal 3: Discuss and agree what IEs shall be signalled in the new VLEC.

Proposal 4: For Rel-10 onwards, UE can limit the number of ASN.1 non critical extensions (i.e. omit later release non critical extensions) for UL CCCH message size reduction even when the VLEC extension is not enabled by a NW.
The proponent will update the CRs according to the RAN2 agreement.
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