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1
Introduction
In [1], [2], [3],[4], and [5] many proposals have been made to handle CCCH message transmissions when they are transmitted on E-DCH in CELL_FACH. There are two problems associated with CCCH message transmissions. The first problem is related to the fact that the UE does not have an E-RNTI when it transmits RRC Connection Request message and since the E-DCH resource is released via E-AGCH, we have a problem of conveying the E-DCH release command to the UE. The second problem is related to the fact that typically these CCCH messages can be very short and hence there is a major incentive to release the E-DCH resource as fast as possible. If somehow the NodeB was aware of whether the UE has more data to send or not in the current E-DCH allocation, it could then decide to release the resource as soon as possible. We address solutions to both these problems so as to ensure a faster release of E-DCH resource when the UE does not have much data to transmit on E-DCH in CELL_FACH, as is the case for CCCH messages.
2
CCCH Message Size Analysis
In the following section, we investigate the potential message growth in message lengths for the RRC Connection Request message (Annex A), when the Measured Results on RACH IE is sent. In the following, we present message sizes based on logs collected from the UE. 

Table 1 summarizes the message size when the Measured Results on RACH IE is disabled (This is a typical case in today’s networks due to the limited capability of the RACH) and when Measured Results on RACH IE is enabled with only current cell information. Note that MBMS Selected Services (worst case 8 bytes) and Support for F-DPCH (1 byte) were not included in these messages. Annex B contains details of the messages logged.
Table 1: RRC Connection Request Message Size

	
	Number of Bytes

	Total Size when Measured Results on RACH is not enabled
	11

	Total Size when Measured Results on RACH is enabled and only current cell info is sent
	13


Table 2 summarizes the message size when the Measured Results on RACH IE is sent, for the cases when a combination of both intra and inter-frequency measurement information is included in addition to the current cell information. The sizes are projected values based on some sampled sizes.
Table 2: RRC Connection Request Message Size when Measured Results on RACH IE is enabled                                  (Current Cell Info plus Intra-Frequency plus Inter-Frequency reports)

	
	
	Number of Intra-Frequency Monitored Cells included when Measured results on RACH IE is sent 

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Number of Inter-Frequency Monitored Cells  included when Measured results on RACH IE is sent
	0
	13
	19
	24
	30
	36
	42
	47
	53
	59

	
	1
	14
	20
	25
	31
	37
	43
	48
	54
	60

	
	2
	15
	21
	26
	32
	38
	44
	49
	55
	61

	
	3
	15
	21
	26
	32
	38
	44
	49
	55
	61

	
	4
	16
	22
	27
	33
	39
	45
	50
	56
	62

	
	5
	17
	23
	28
	34
	40
	46
	51
	57
	63

	
	6
	17
	23
	28
	34
	40
	46
	51
	57
	63

	
	7
	18
	24
	29
	35
	41
	47
	52
	58
	64

	
	8
	19
	25
	30
	36
	42
	48
	53
	59
	65


As seen in Table 2, the RRC Connection Request message size can grow to as high as 65 bytes. Of course, this is a corner case, and a more realistic case, could correspond to reporting at least 3 pilot measurements of the intra-frequency monitored cells and maybe 1 to 2 measurements of the inter-frequency monitored cells. In that case, the message size can be as high as 30 to 32 bytes. If we account for the missing extensions this could further grow by another 9 bytes to 39 to 41 bytes.
A similar analysis for CELL_UPDATE message results in 40 to 43 bytes in the absence of the MBMS Selected Services  and Support for F-DPCH information elements.
If the CCCH message size were limited to a size such that it spanned only 1 H-ARQ RTT, then the worst case allowed size would correspond to an E-TFC selection of transport block size = 120 bits. This would correspond to a coverage limited or cell-edge user who would need to report pilot measurements to the UTRAN as a means of expediting the soft handover procedure. Furthermore, if the TTI = 10ms, then the total amount of bits allowed across the 1 H-ARQ RTT equals 120 bits * 4 H-ARQ processes = 480 bits. In that case, some bits need to be reserved for the MAC header per H-ARQ process. The amount of MAC i/is header can vary from 3 to 6 bytes depending on whether the SI is sent to the UE. If SI is sent in every H-ARQ process, the amount of allowed information bits to transmit equals 480-6*8*4 = 288 bits = 36 bytes. 
Furthermore, as stated in [4], with enhanced uplink in CELL_FACH, as a means of improving call setup time, we now have the possibility to send the Initial Direct Transfer message back to back after the RRC connection setup message, prior to releasing the E-DCH resource. Based on our analysis the IDT message can take anywhere from 20 to 30 bytes.

Based on the above analysis, we conclude that during an E-DCH transmission in CELL_FACH, the transmission of CCCH message(s) be not limited to 1 H-ARQ RTT. 

Proposal 1: When E-DCH transmissions are used to carry CCCH messages in CELL_FACH, no restriction is placed on the CCCH message size or on the aggregate CCCH message size, if multiple CCCH messages are sent, while the E-DCH resource is occupied.

3
E-DCH Resource Release based on Empty Buffer Status Reporting
Given that we propose not to limit the CCCH message size transmission when E-DCH is used in CELL_FACH, we now have the problem of releasing the E-DCH resource. There are actually 2 problems:
· How does the NodeB know that the UE has completed sending all the CCCH messages? 

· For example, what if the UE sent two CCCH messages back to back? In general, the NodeB does not k now whether this will happen or not.

· For CCCH messages, how does the NodeB release the E-DCH resource? 

· Given that when RRC Connection Setup messages are sent, the UE has no E-RNTI, and hence given that NodeB uses E-AGCH to release the E-DCH resource, the UE needs an identity.

With regard to the first question, we could allow for the UE to report an empty buffer status to the NodeB. One way could be to modify the Scheduling Information (SI) contents to allow for this reporting. 

Proposal 2: When UE has emptied it’s E-DCH buffer, it reports an empty buffer status to NodeB.
If Proposal 2 is accepted, we then propose the following:

Proposal 3: We modify the SI field to reflect the empty buffer status. This proposal could apply to all types of messages- CCCH and DTCH/DCCH messages.
With regard to the second question above, if Proposals 2 and 3 are accepted, we then propose to allow for a UE to implicitly release the E-DCH resource, when it transmits CCCH. Upon sending the empty buffer status report, the UE can wait for the corresponding H-ARQ ACK and then release the resource without requiring the need for the NodeB to send an E-AGCH to the UE for this purpose. For the DTCH case, we still think that the E-DCH resource release should be explicitly performed by the NodeB.
Proposal 4: Upon receiving an H-ARQ ACK in response to transmission of empty buffer status report, the UE may release the E-DCH resource without the need to decode the E-AGCH. This capability will be restricted only to the case when the UE sends CCCH messages on E-DCH in CELL_FACH.
4
Conclusions
The problem of fast release of E-DCH resource when CCCH messages are transmitted was addressed. 4 proposals were made with regard to this problem. A detailed CCCH message analysis was performed for both RRC Connection Setup and CELL_UPDATE messages. The analysis suggests that it is not a good idea to limit the CCCH message length to span a single H-ARQ RTT. The solutions proposed here do not impose a limitation on the CCCH message size, and rely on simple modifications to the SI, to allow for empty buffer status reporting. Note that although we propose to allow for the UE to report an empty buffer status to the NodeB on the SI, for all types of messages (DTCH/DCCH/CCCH), our proposal is to allow for implicit E-DCH resource release only for the case when CCCH messages are sent in CELL_FACH.
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Annex A

10.2.39
RRC CONNECTION REQUEST

RRC Connection Request is the first message transmitted by the UE when setting up an RRC Connection to the network.


RLC-SAP: TM


Logical channel: CCCH


Direction: UE ( UTRAN

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

	Message Type
	MP
	
	Message Type
	
	

	Radio Bearer IEs
	
	
	
	
	

	Predefined configuration status information
	MP
	
	Boolean
	True indicates the UE has all pre- configurations stored with the same value tag as broadcast in the cell in which the RRC connection establishment is initiated
	REL-5

	UE information elements
	
	
	
	
	

	Initial UE identity
	MP
	
	Initial UE identity 10.3.3.15
	
	

	Establishment cause
	MP
	
	Establishment cause 10.3.3.11
	
	

	Protocol error indicator
	MD
	
	Protocol error indicator 10.3.3.27
	Default value is FALSE
	

	>UE Specific Behaviour Information 1 idle
	OP
	
	UE Specific Behaviour Information 1 idle

10.3.3.51
	This IE shall not be included in this version of the protocol
	

	Domain indicator
	MP
	
	CN domain identity 10.3.1.1
	
	REL-6

	Call type
	CV-CS-domain
	
	Enumerated (speech, video, other)
	One spare value is needed
	REL-6

	UE capability indication
	OP
	
	Enumerated (HS-DSCH, HS-DSCH+E-DCH)
	Absence of this IE implies that neither HS-DSCH nor E-DCH are supported by the UE
	REL-6

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

	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

	Measurement information elements
	
	
	
	
	

	Measured results on RACH
	OP
	
	Measured results on RACH 10.3.7.45
	
	

	Access stratum release indicator
	MP
	
	Enumerated(REL-4,
	Absence of the IE implies R99.

The IE also indicates the release of the RRC transfer syntax supported by the UE

12 spare values are needed
	REL-4

	
	
	
	REL-5,
	
	REL-5

	
	
	
	REL-6,
	
	REL-6

	
	
	
	REL-7)
	
	REL-7


	Condition
	Explanation

	CS-domain
	This IE is mandatory present if the IE "Domain indicator" has the value "CS domain". Otherwise it is not needed.


If the encoded message does not fill a transport block, the RRC layer shall insert padding according to subclause 12.1.
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