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Introduction

During the last RAN2 meeting #44 in Sophia Antipolis there were several proposals to overcome the problem of the limited CCCH message size especially for the case of sending the Cell_Update message, cf. [1,2,3]. Unfortunately, only [3] has been discussed so far, but which presents only a sub-problem of the general issue.

We also acknowledge the problems with this message size limitation. Our proposal for overcoming this issue is two-fold: firstly we show, how this limitation can be solved for Rel.6 with simple modification of the procedure. Secondly we propose a new RAB for the RACH, which can be used even with existing R99/ Rel5 UEs.

Discussion

Basically the following three messages are used most frequently in order to transmit signalling messages on SRB#0, i.e. the CCCH:

· URA_Update for frequent update of the UE location while in URA_PCH

· Cell_Update for transition from URA_PCH to Cell_FACH or Cell_DCH and location updates in Cell_FACH

· RRC Connection request to get initial RRC connection

As already discussed in [1] and [2] the Cell_Update message is the one, which comes close to the size limit or exceeds the size limit, when neighbour cell information shall be included.

In the following we discuss two alternatives, which can be used for optimized message size for Rel6 as well as for Rel5 and earlier.

Alternative #1

The first alternative is to allow the UE to select alternative larger transport format in case the CCCH message does not fit within the first usually smaller transport format. The table below, which is adapted from section 6.10.2.4.4.1.1.1 in 34.108, illustrates the required modifications (highlighted by yellow background).

	Higher layer
	RAB/signalling RB
	RAB
	SRB#0
	SRB#1
	SRB#2
	SRB#3
	SRB#4

	
	User of Radio Bearer
	Interactive/ Background RAB
	RRC
	RRC
	RRC
	NAS_DT
High prio
	NAS_DT
Low prio

	RLC
	Logical channel type
	DTCH
	CCCH
	DCCH
	DCCH
	DCCH
	DCCH

	
	RLC mode
	AM
	TM
	UM
	AM
	AM
	AM

	
	Payload sizes, bit
	320
	166

3581

	136
	128
	128
	128

	
	Max data rate, bps
	32000
	16600

358001
	13600
	12800
	12800
	12800

	
	AMD/UMD/TrD PDU header, bit
	16
	0
	8
	16
	16
	16

	MAC
	MAC header, bit
	24
	2
	24
	24
	24
	24

	
	MAC multiplexing
	6 logical channel multiplexing

	Layer 1
	TrCH type
	RACH

	
	TB sizes, bit
	360
	168

3601
	168
	168
	168
	168

	
	TFS
	TF0, bits
	1x168

	
	
	TF1, bits
	1x360

	
	TTI, ms
	20 (alt. 10)

	
	Coding type
	CC 1/2

	
	CRC, bit
	16

	
	Max number of bits/TTI after channel coding
	768
	384
7681
	384
	384
	384
	384

	
	Max number of bits/ Radio frame before rate matching
	384 (alt. 768)
	192 (alt. 384)
384 (alt. 768) 1
	192 (alt. 384)
	192 (alt. 384)
	192 (alt. 384)
	192 (alt. 384)


Note 1: The UE may select either TF0 or TF1 for the CCCH transmission depending upon the required size of the CCCH message
In fact this alternative is similar to the solution provided in [2]. With the additional rules given in this document the R99/ Rel5 coverage is still maintained by choosing the smaller transport format in case of degrading power budget. On the other hand, if the coverage allows (for a well-designed network this can even be the cell edge) the larger transport format can be taken in order to support the larger message size.

As already discussed in [2] this solution requires a change in the existing specification, esp. in 25.331. Therefore, it should be applied for Rel6.

In contrast to [2] we don’t think that the usage of alternative #1  needs to be signalled to the UE. We rather believe that even R99/ Rel5 UTRAN would be able to handle the different TB size with a reasonable UTRAN implementation as follows: 

· The NodeB is able to detect the different TB size by means of the TFCI field, which is included in the control bits of the message part in PRACH, cf. 25.211.

· The RNC is able to route the RACH message to the appropriate logical channel class by means of the TCTF field in MAC-header, cf. 25.321. The TB size is given by the TFI field, which is part of the RACH Data Frame, cf. 25.433. A feasible rule can be as follows:

· Send to DTCH RLC
Based upon TFI number and MAC header TCTF 01

· Send to DCCH RLC
Based upon TFI number and MAC header TCTF 01

· Send to CCCH RLC
Based upon TFI number and MAC header TCTF 00

Furthermore, it is our understanding that the concept of alternative #1 could be enhanced to more granular TB sizes, which could then be optimized in order to fit the given message sizes with least padding. Theoretically, the standard supports up to 32 different TB sizes on RACH. This optimization is also possible for DCCH messages.

When looking at the increase of the transport format by applying alternative #1 from our point of view it is ffs if the other optimizations like omitting [2] or different encoding [1] of other IE contained in the CCCH messages (like START value or RNTI) is still required. However we do not want to preclude the option of further optimization as long as this is controlled by the UTRAN separately from the usage of alternative transport format, e.g. by additional signalling IE as discussed in [2].

When RAN2 agrees on alternative #1 it shall also be decided if this shall be tested in Rel6, i.e. if the new RAB combination to be included in 34.108 or 25.993.

Alternative #2

The second alternative is to define the larger transport format for TF0, which then will be used per default by the UE when sending the CCCH message. The table below, which is again adapted from section 6.10.2.4.4.1.1.1 in 34.108, illustrates the required modifications (highlighted by yellow background).

	Higher layer
	RAB/signalling RB
	RAB
	SRB#0
	SRB#1
	SRB#2
	SRB#3
	SRB#4

	
	User of Radio Bearer
	Interactive/ Background RAB
	RRC
	RRC
	RRC
	NAS_DT
High prio
	NAS_DT
Low prio

	RLC
	Logical channel type
	DTCH
	CCCH
	DCCH
	DCCH
	DCCH
	DCCH

	
	RLC mode
	AM
	TM
	UM
	AM
	AM
	AM

	
	Payload sizes, bit
	320
	358

	136
	128
	128
	128

	
	Max data rate, bps
	32000
	35800
	13600
	12800
	12800
	12800

	
	AMD/UMD/TrD PDU header, bit
	16
	0
	8
	16
	16
	16

	MAC
	MAC header, bit
	24
	2
	24
	24
	24
	24

	
	MAC multiplexing
	6 logical channel multiplexing

	Layer 1
	TrCH type
	RACH

	
	TB sizes, bit
	360
	360
	168
	168
	168
	168

	
	TFS
	TF0, bits
	1x360

	
	
	TF1, bits
	1x168

	
	TTI, ms
	20 (alt. 10)

	
	Coding type
	CC ½

	
	CRC, bit
	16

	
	Max number of bits/TTI after channel coding
	768
	768
	384
	384
	384
	384

	
	Max number of bits/ Radio frame before rate matching
	384 (alt. 768)
	384 (alt. 768) 
	192 (alt. 384)
	192 (alt. 384)
	192 (alt. 384)
	192 (alt. 384)


As can be seen from the table only a change of the transport format for SRB#0 is done, no change of the procedure is required. Therefore, alternative #2 is a viable solution for Rel5 and earlier.

The slight drawback is a reduced coverage for CCCH and increased interference due to the default usage of the larger transport format even if it is not required. However, firstly the network can be designed to allow CCCH coverage even for the larger transport format. This is justified because normally to support Cell_FACH one would anyway design the network for full coverage of interactive/ background RAB, which also uses the larger transport format. Secondly, as CCCH messages occur quite infrequently the impact onto UL interference should be kept low.

Proposal

In consideration of the issues and solutions discussed within this document we propose the following:

1. For Rel6 to adopt the alternative #1 as shown in the previous section. The usage of alternative #1 does not need to be configured by the UTRAN. Alternative #1 can be easily enhanced to more than two TB sizes in order to further optimize the RACH message size. If required this method could be combined with other solutions of further optimizing the CCCH message size, like discussed e.g. in [1] or [2].

2. For Rel5 and earlier to consider the alternative #2, which does not require change in the existing specifications. This provides similar benefit than alternative #1 with a slightly degraded performance in terms of reduced coverage and increased interference.

Conclusion

With this document we have shown how the problem of the message size limitation on the CCCH can be easily overcome. This problem is especially important for the Cell_Update message, which even without later releases extensions might be close to the size limit or exceeding the size limit when information of neighbour cells shall be included. We have shown alternative #1, which is applicable for Rel.6 with some modifications of the existing procedures required. Furthermore, alternative #2 can be applied for earlier releases. This solution does not need modification of the existing procedure but requires a slightly more stringent cell design than alternative #1.

We think that RAN2 shall decide the following:

· Agree on the concept for alternative #1 as enhancement for Rel6. In our point of view this does not need to be signalled by UTRAN. If RAN2 agrees Lucent is willing to provide CR for the Rel6 25.331 document or to contribute to another CR resulting e.g. from [2].

· Decide, if the concept of alternative #1 could be enhanced to more than two different TB sizes.

· Decide on further optimization of the CCCH messages itself, such as provided in [1,2]. The usage of this option shall be enabled/ disabled by UTRAN.

· Decide if the new RAB combination shall be included into Rel6 version of 34.108 or into 25.993.

· Agree on alternative #2 as feasible solution for Rel5. If agreed Lucent is happy to provide a CR for the 25.993 proposing an alternative RAB, which also works with earlier releases.
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