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1 Introduction

At the last RAN 3 meeting, a contribution (tdoc 1975) was presented to introduce the possibility to reserve resources for a Radio Link without activating it and without allocating it to a specific UE, this within the scope of the “Separation of resource reservation and radio link activation” Work Item. In this contribution, it is proposed that the actual allocation of the reserved resources to a particular UE would be delayed until the activation of the radio transmission.

This paper addresses this possibility through a study of the RADIO LINK SETUP REQUEST NBAP and RNSAP Rel-4 messages.

2 Assumption

The principle of RL Delayed Activation is enticing as it allows to reduce interferences in the Handover period, anticipate the need for a new RL in Soft Handover (thus decreasing the Call Dropped Rate for instance) or quicken the change from Cell-FACH to Cell-DCH state.

Furthermore, although UMTS provides a toolkit offering the flexibility of a vast number of different configurations, the reality of a network run by an operator is that there will be a handful of supported RAB configurations.

The main assumption of this study is that this particular part of the delayed activation will be used for common configurations. It will still be possible to reserve resources for uncommon configurations through the normal RL Setup procedure (which means that these resources will be allocated) or through another delayed activation mechanism (such as resource reservation for a particular UE).

3 Study of the RADIO LINK SETUP REQUEST messages

3.1 Analysis of the Rel-4 NBAP FDD message
The last column in this table indicates whether the IE can be considered as UE-specific or not.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Criticality
	Assigned Criticality
	UE-specific

	Message Discriminator
	M
	
	9.2.1.45
	–
	
	

	Message Type
	M
	
	9.2.1.46
	YES
	reject
	

	CRNC Communication Context ID
	M
	
	9.2.1.18
	YES
	reject
	No1

	Transaction ID
	M
	
	9.2.1.62
	–
	
	

	UL DPCH Information
	
	1
	
	YES
	reject
	

	>UL Scrambling Code
	M
	
	9.2.2.59
	–
	
	Yes

	>Min UL Channelisation Code length
	M
	
	9.2.2.22
	–
	
	No2

	>Max Number of UL  DPDCHs
	C –

CodeLen
	
	9.2.2.21
	–
	
	No2

	>puncture Limit
	M
	
	9.2.1.50
	–
	
	No

	>TFCS
	M
	
	9.2.1.58
	–
	
	No

	>UL DPCCH Slot Format
	M
	
	9.2.2.57
	–
	
	No

	> UL SIR Target
	M
	
	UL SIR

9.2.2.58
	–
	
	No

	>Diversity mode
	M
	
	9.2.2.9
	–
	
	No3

	>SSDT cell ID Length
	O
	
	9.2.2.45
	–
	
	No3

	>S Field Length
	C-FBI
	
	9.2.2.40
	–
	
	No3

	>DPC mode
	O
	
	9.2.2.13C
	
	
	No

	DL DPCH Information
	
	1
	
	YES
	reject
	

	>TFCS
	M
	
	9.2.1.58
	–
	
	No

	>DL DPCH Slot Format
	M
	
	9.2.2.10
	–
	
	No

	>TFCI signalling mode
	M
	
	9.2.2.50
	–
	
	No

	>TFCI presence
	C-SlotFormat
	
	9.2.1.57
	–
	
	No

	>Multiplexing Position
	M
	
	9.2.2.23
	–
	
	No

	>PDSCH RL ID
	C-DSCH
	
	RL ID

9.2.1.53
	–
	
	No6

	>PDSCH code mapping
	C-DSCH
	
	9.2.2.25
	–
	
	No6

	>Power Offset Information
	
	1
	
	–
	
	

	>>PO1
	M
	
	Power Offset
9.2.2.29
	–
	
	No

	>>PO2
	M
	
	Power Offset
9.2.2.29
	–
	
	No

	>>PO3
	M
	
	Power Offset
9.2.2.29
	_
	
	No

	>FDD TPC DL Step Size
	M
	
	9.2.2.16
	–
	
	No

	>Limited Power Increase
	M
	
	9.2.2.18A
	–
	
	No

	>Inner Loop DL PC Status
	M
	
	9.2.2.18B
	–
	
	No

	DCH Information
	M
	
	DCH FDD Information9.2.2.4D
	YES
	reject
	No

	DSCH Information
	O
	
	DSCH FDD Information 9.2.2.13B
	YES
	reject
	No6

	TFCI2 bearer information
	
	0..1
	
	YES
	ignore
	No6

	>ToAWS
	M
	
	9.2.1.61
	-
	
	No

	>ToAWE
	M
	
	9.2.1.60
	-
	
	No

	RL Information
	
	1 to  <maxnoofRLs>
	
	EACH
	notify
	

	>RL ID
	M
	
	9.2.1.53
	–
	
	No

	>C-ID
	M
	
	9.2.1.9
	–
	
	No

	>First RLS Indicator
	M
	
	9.2.2.16A
	–
	
	No8

	>Frame Offset
	M
	
	9.2.1.31
	–
	
	Yes

	>Chip Offset
	M
	
	9.2.2.2
	–
	
	Yes

	>Propagation Delay
	O
	
	9.2.2.35
	–
	
	Yes

	>Diversity Control Field
	C –

NotFirstRL
	
	9.2.1.25
	–
	
	No7

	>DL Code Information
	M
	
	FDD DL Code Information 9.2.2.14A
	–
	
	No4, 5

	>Initial DL transmission Power
	M
	
	DL Power

9.2.1.21
	–
	
	No9

	>Maximum DL power
	M
	
	DL Power

9.2.1.21
	–
	
	No

	>Minimum DL power
	M
	
	DL Power

9.2.1.21
	–
	
	No

	>SSDT Cell Identity
	O
	
	9.2.2.44
	–
	
	No3

	>Transmit Diversity Indicator
	C –
Diversity mode
	
	9.2.2.53
	–
	
	No

	>SSDT Cell Identity for EDSCHPC 
	C-EDSCHPC
	
	9.2.2.40A
	YES
	ignore
	No3

	Transmission Gap Pattern Sequence Information
	O
	
	9.2.2.53A
	YES
	reject
	No4

	Active Pattern Sequence Information
	O
	
	9.2.2.A
	YES
	reject
	No4

	DSCH Common Information
	O
	
	DSCH FDD Common Information 9.2.2.13D
	YES
	ignore
	No6


1 The reserved RL(s) is(are) attached to the CRNC Communication Context, allocation to the UE can be done later.

2 Discussion point on “Max number of DPDCH data bits/radio frame”.

3 As the support of Diversity Modes is mandatory for the UEs but not for the UTRAN.

4 Discussion point on Compressed Mode.

5 Discussion Point on MultiCode.

6 Discussion Point on presence of DSCH-related IEs.

7 Discussion Point on RL Combining Issues.

8 Although not UE-specific, this IE will have to be present at the time of the Radio Link Activation as it relates to the Uu Synchronisation procedures.

9 Although not UE-specific, it would be better to have this IE at the time of the activation of the RL as this may relate to conditions applicable at the activation instant and not at the time of the reservation.

Discussion Points

Max number of DPDCH data bits/radio frame:
The “Max number of DPDCH data bits/radio frame” is a UE Capability with the following values: 600, 1200, 2400, 4800, 9600, 19200, 28800, 38400, 48000 & 57600.

The Max Number of UL DPDCHs and Min UL Channelisation Code Length IEs are a way of representing this UE Capability:

· If “Max number of DPDCH data bits/radio frame” ( 9600, then Max Number of UL DPDCHs = 1 and Min UL Channelisation Code Length has a value among 4, 8, 16, 32 & 64.
· If “Max number of DPDCH data bits/radio frame” > 9600, then Min UL Channelisation Code Length = 4 and Max Number of UL DPDCHs has a value between 1 & 6.
However, when going through 34.108, there is no value for “Max number of DPDCH data bits/radio frame” greater than 9600. The value 9600 is used for the following scenario: “UL:384 DL:384 kbps / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH” or “UL:64 DL:64 kbps / CS RAB + UL:128 DL:128 kbps / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH”.

Making the assumption that the RAB configurations proposed for the majority of the UEs will be supported by them (especially for the Max number of DPDCH data bits/radio frame UE Capability), we can pre-configure these parameters.

Compressed Mode:

1. There is no UE Capability related to the Compressed Mode except for the fact that Compressed Mode is needed by a UE in DL or UL for one Measurement Purpose or another. As such there is no constraint related to a UE on the Transmission Gap Pattern Sequence Information IE. So this IE can be considered as non UE-specific.

2. The Active Pattern Sequence Information IE is used to activate a Transmission Gap Pattern Sequence on the new RL that is already active on the existing Radio Links. Furthermore, the activation time is based on CFN which is a UE-specific parameter. As such, if the activation of the RL is delayed, the activation of the Compressed Mode should be delayed and thus, although this IE is present in the RADIO LINK SETUP REQUEST message, it shall be ignored. From a general point of view, Compressed Mode should be activated at the time of the activation of the Radio Link, which means that the Active Pattern Sequence Information IE should be present as an Optional IE in the message used for the RL Activation.

3. The DL Code Information IE can contain the Transmission Gap Pattern Sequence Code Information IE even though the RL is not allocated to a UE as this is a purely RRM decision based on the occupation of the OVSF Code Tree. This situation can change and in this case, the configuration can be changed for an unallocated RL using the Unsynchronised (or Synchronised) RL Reconfiguration.

Multicode:
According to the assumption above, we can pre-configure these parameters.

Presence of DSCH-related IEs:
According to the assumption above, we can pre-configure these parameters.

RL Combining Issues:

The fact that several RLs can be combined in the Node B can be an issue. Combining Radio Links offers several advantages such as reducing the data traffic over Iub but it can also improve the quality of the UL Data transferred by the Node B to the RNC. The resource reservation mechanism discussed here is two-fold: one part is a reservation in terms of Radio Resources and the other part is a reservation in terms of Iub transport resources.

There are several more or less complex possibilities, considering the fact that the Node B guarantees that once the resource is reserved it can be activated (except in case of failure):

· Not offering the possibility to combine RLs for reserved resources. The standard Radio Link Addition procedure can then be used.

· Combining RLs in the Node B is allowed for reserved resources, but there cannot be any over-booking on the reserved radio resources considering all the Communication Contexts for which resources are reserved.

· Combining RLs in the Node B is allowed for reserved resources and it is possible to perform over-booking as long as the Node B guarantees that all the possible combinations of compatible configurations (i.e. configurations for which there is no over-booking in terms of radio resources) can be activated.

3.2 Analysis of the RNSAP FDD message
The last column in this table indicates whether the IE can be considered as UE-specific or not.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Criticality
	Assigned Criticality
	UE-specific

	Message Type
	M
	
	9.2.1.40
	YES
	reject
	

	Transaction ID
	M
	
	9.2.1.59
	–
	
	

	SRNC-Id
	M
	
	RNC-Id

9.2.1.50
	YES
	reject
	No

	S-RNTI
	M
	
	9.2.1.53
	YES
	reject
	Yes

	D-RNTI
	O
	
	9.2.1.24
	YES
	reject
	Yes

	Allowed Queuing Time
	O
	
	9.2.1.2
	YES
	reject
	No

	UL DPCH Information
	
	1
	
	YES
	reject
	

	>UL Scrambling Code
	M
	
	9.2.2.53
	–
	
	Yes

	>Min UL Channelisation Code Length 
	M
	
	9.2.2.25
	–
	
	No1

	>Max Number of UL DPDCHs
	C – CodeLen
	
	9.2.2.24
	–
	
	No1

	>Puncture Limit
	M
	
	9.2.1.46
	–
	
	No

	>TFCS
	M
	
	TFCS for the UL 9.2.1.63
	–
	
	No

	>UL DPCCH Slot Format
	M
	
	9.2.2.52
	–
	
	No

	>Uplink SIR Target
	O
	
	Uplink SIR

9.2.1.69
	–
	
	No

	>Diversity mode
	M
	
	9.2.2.8
	–
	
	No2

	>SSDT Cell Identity Length
	O
	
	9.2.2.41
	–
	
	No2

	>S Field Length
	O
	
	9.2.2.36
	–
	
	No2

	   >DPC Mode
	O
	
	9.2.2.12A
	YES
	reject
	No

	DL DPCH Information
	
	1
	
	YES
	reject
	

	>TFCS
	M
	
	TFCS for the DL.

9.2.1.63
	–
	
	No

	>DL DPCH Slot Format
	M
	
	9.2.2.9
	–
	
	No

	>Number of DL Channelisation Codes
	M
	
	9.2.2.26A
	–
	
	No4

	>TFCI Signalling Mode
	M
	
	9.2.2.46
	–
	
	No

	>TFCI Presence
	C- SlotFormat
	
	9.2.1.55
	–
	
	No

	>Multiplexing Position
	M
	
	9.2.2.26
	–
	
	No

	>Power Offset Information
	
	1
	
	–
	
	

	>>PO1
	M
	
	Power Offset
9.2.2.30
	–
	
	No

	>>PO2
	M
	
	Power Offset
9.2.2.30
	–
	
	No

	>>PO3
	M
	
	Power Offset
9.2.2.30
	–
	
	No

	>FDD TPC Downlink Step Size
	M
	
	9.2.2.16
	–
	
	No

	>Limited Power Increase
	M
	
	9.2.2.21A
	–
	
	No

	   >Inner Loop DL PC Status
	M
	
	9.2.2.21a
	–
	
	No

	DCH Information
	M
	
	DCH FDD Information

9.2.2.4A
	YES
	reject
	No

	DSCH Information
	O
	
	DSCH FDD Information

9.2.2.13A
	YES
	reject
	No5

	RL Information
	
	1…<maxnoofRLs>
	
	EACH
	notify
	

	>RL ID
	M
	
	9.2.1.49
	–
	
	No

	>C-Id
	M
	
	9.2.1.6
	–
	
	No

	>First RLS Indicator
	M
	
	9.2.2.16A
	-
	
	No7

	>Frame Offset
	M
	
	9.2.1.30
	–
	
	Yes

	>Chip Offset
	M
	
	9.2.2.1
	–
	
	Yes

	>Propagation Delay
	O
	
	9.2.2.33
	–
	
	Yes

	>Diversity Control Field
	C – NotFirstRL
	
	9.2.1.20
	–
	
	No6

	>Initial DL TX Power
	C
	
	DL Power

9.2.1.21A
	–
	
	No8

	>Primary CPICH Ec/No
	C
	
	9.2.2.32
	–
	
	No

	>SSDT Cell Identity 
	O
	
	9.2.2.40
	–
	
	No2

	>Transmit Diversity Indicator
	C –
Diversity mode
	
	9.2.2.48
	–
	
	No

	>SSDT Cell Identity for EDSCHPC 
	C-EDSCHPC
	
	9.2.2.40A
	YES
	ignore
	No2

	Transmission Gap Pattern Sequence Information
	C
	
	9.2.2.47A
	YES
	reject
	No3

	Active Pattern Sequence Information
	O
	
	9.2.2.A
	YES
	reject
	No3

	IMSI
	M
	
	9.2.1.31
	YES
	ignore
	Yes


1 Discussion point on “Max number of DPDCH data bits/radio frame” in the sub-section above.

2 As the support of Diversity Modes is mandatory for the UEs but not for the UTRAN.

3 Discussion point on Compressed Mode in the sub-section above.

4 Discussion Point on MultiCode in the sub-section above.

5 Discussion Point on presence of DSCH-related IEs in the sub-section above.

6 Discussion Point on RL Combining Issues in the sub-section above.

7 Although not UE-specific, this IE will have to be present at the time of the Radio Link Activation as it relates to the Uu Synchronisation procedures.

8 Although not UE-specific, it would be better to have this IE at the time of the activation of the RL as this may relate to conditions applicable at the activation instant and not at the time of the reservation.

4 Proposed Solution:

It is proposed to:

1. Put a “Delayed Activation” flag in the RADIO LINK SETUP REQUEST and the RL ADDITION REQUEST messages. Backward Compatibility would be insured by setting the presence of this new IE (in the extension container of the message) as Optional and its Criticality to Ignore or Ignore & Notify.

2. Create a RADIO LINK ACTIVATION COMMAND message with UE-specific IEs in it as well as the Active Pattern Sequence Information as an optional IE. It would also be interesting to include Power Balancing related IEs as optional IEs in this new message.

The advantage of this solution is that the RADIO LINK ACTIVATION COMMAND can also be used for TDD (as this is a newly introduced message). However, it would be better to introduce a separate TDD message as FDD-specific parameters should be present in this message for the FDD mode (e.g. the Active Pattern Sequence Information as an optional IE).

After the RADIO LINK SETUP RESPONSE, the relevant transport bearers will be established. In order to anticipate the transport bearer synchronisation that will have to be performed at the time of the activation of the Radio Link (based on the Frame Offset and Chip Offset IEs), DL & UL Synchronisation control frames can be used to determine the timing on these transport bearers.

Open Issue 1: Should this Delayed Activation IE be an enumeration allowing to have both the resources reserved for a particular UE and the resources reserved without allocating them to a specific UE (i.e. both mechanisms)?

Open Issue 2: Should the Criticality of the Delayed Activation IE be set to Ignore or Ignore & Notify (thus allowing to notify that the Node does not support this feature)?

5 Conclusion

It is proposed to introduce all of the above sections except the introduction in a Study Area called “Resource Reservation without allocation to a UE”.
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