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1 Introduction
The target of the WI “CS and PS call setup delay improvement” is to accelerate the voice/data call setup and call reconfiguration, as well as to reduce their complexity. Non-synchronized reconfigurations with activation time now (intra frequency HHO) have been proposed. If - in the light of already agreed signaling delay reductions – the benefits of intra-frequency HHO is still seen as substantial by the group, then we would like shortly highlight presented solutions in previous meeting and propose potential improvements. 

2 Non-Synchronised Reconfiguration with Activation Time ‘now’
In [1, section 7.5.1 and 7.5.2] two solutions have been described that allow the call setup delay to be significantly reduced, if the activation time can be reduced, or even avoided. Both solutions are based on the idea that the UE switches immediately after the reception of the Reconfiguration or RB Setup message to the new configuration. For both proposals, it was recommended that the UE receives a new UL scrambling code with the new configuration. 

· In [1, section 7.5.1] a second traffic termination points – or UE context – is established and activated for a UE, before the Reconfiguration or RB Setup message is sent to it. This causes a) an extra DL load and codec usage for a single UE to be considered by the RNC RRM, and b) may lead to a radio increased link failure probability on UTRAN side, depending on the time required by the Node B to detect the UE on the new RL. 

· In [1, section 7.5.2] a solution was proposed with requires only one traffic termination point to be established in the Node B: The UE starts immediately UL transmission after activating the new configuration. From the moment where the UE applies the new configuration to the moment where the NodeB detects the new scrambling code and applies the new configuration in the downlink there is an outage period, which could potentially lead to a radio link failure. 
· In the RAN1#30 meeting there has not been a consensus, how long the detection of the new UL scrambling code will be. 
A further disadvantage with detecting the scrambling code is that the UL is not power controlled during the time it takes the Node B to detect the new scrambling code. If the pathloss increases, this could mean that the Node B never detects the new scrambling code.
All proposals are characterized that the UE is activating the new configuration without notifying UTRAN. In this Tdoc we propose a solution, which allows the UE to signal to the Node B that it is going to activate the new configuration:
3 DPCCH Signalled Fast Synchronised Reconfiguration

To overcome the outlined drawbacks and thus enhance the proposals listed in [1], we propose the following: 

After successful reception of the Radio Bearer Setup or Reconfiguration message, the UE signals immediately in advance of the reconfiguration that the reconfiguration is about to take place. This is done with the DPCCH.
There are several alternatives, how to use the DPCCH for signaling a pending reconfiguration:

1. Transmission of a “special” TFCI value:
The “special” TFCI value is used to inform the Node B that reconfiguration is immanent. During call setup, it is not expected that the full TFCI space will be occupied by valid TFCs, hence use of such a value is seen as viable. The used TFCI value can be either signaled, or a default calculation as proposed in the signaling flow example below.
Typically, TFCI error rates are around 1%, thus reliability of such signaling should be considered.
Below are indicated some possible solutions for making the TFCI signaling more robust. If the error rate can be reduced to, say, 0.01-0.1%, then situations in which the Node B misses the signaling are rare and can be handled by means of the radio link failure procedure.

· The SIR target for the UL DPCCH can be temporarily increased for the period of time following receipt by the Node B of the RADIO LINK RECONFIGURATION COMMIT message by the Node B until the reconfiguration is complete.  This would lead to a small amount of additional UL interference for the period of the reconfiguration. However the total duty cycle for the increased SIR target would be small if applied only during call setup. Furthermore, assuming that the radio link reconfiguration leads to a higher data rate (than SRB) RB being assigned to the terminal, RRC has to anyway allow for additional UL interference from the terminal.
· The special TFCI value is repeated n times, before the UE switches to the new configurations, with n either specified or signaled. 

· A sequence of special TFCI values are transmitted over N frames; this allows for an increase in reliability and for the Node B to be explicitly aware of the timing of the pending reconfiguration.  

· The special TFCI value is encoded over n 10 ms frames:
But: This requires the encoding algorithm to be expanded, affecting both UE and Node B. 

2. Use of FBI bits, if they are otherwise not being used. 
The use of the FBI bits allows the Node B to theoretically detect the pending reconfiguration switch within one slot period. To increase the reliability, a Node B has to detect n FBI bits indicating a pending configuration switch within a 10 ms frame before it can assume that a reconfiguration switch is indeed pending, with n ffs.
Additionally, following RRC messages have to be extended by a flag:

· the RRC CONNECTION REQUEST to indicate that the UE supports FBI based signaling of fast reconfiguration; 

· the RRC CONNECTION SETUP to indicate that the FBI bit in the set slot format is sorely used for FBI based signaling of fast reconfiguration;

Note: we recommend the use of the FBI bit for signaling of a pending reconfiguration only during the call set up phase. 

3. Change of the pilot sequence:
A change in the pilot sequence is used to indicate the immediately pending reconfiguration.
Similar to the use of the FBI bits the Node B to theoretically detect the pending reconfiguration switch within one slot period. To increase the reliability, a Node B should detect at n new pilot sequence within a 10 ms frame before it can assume a pending reconfiguration switch, with n ffs.
Unlike the TFCI and FBI based signaling, this procedure involves the Node B doing additional processing (i.e. detecting 2 pilot sequences). Nonetheless, the potential of radio link failure inherent when the Node B switching is based on detecting a change in scrambling code after UE reconfiguration is avoided
The use of the DPCCH to indicate the start of the new configuration is shown in Figure 1 for a radio bearer setup:

Steps 1 to 10 are the same as for a synchronized reconfiguration [see e.g. 1, section 6.1.2]. 
Step 11: 
The RADIO LINK RECONFIGURATION COMMIT message is extended by a flag, indicating that an immediate start of the new configuration has to be supported by the Node B. 

Step 12:
The RRC message RADIO BEARER SETUP has to be extended to carry one flag, indicating that a DPCCH signaled fast synchronized reconfiguration is supported. 
Step 13: 
The UE has received the RADIO BEARER SETUP message successfully before the expiry of the expiration time. Immediately before applying the new configuration, the UE indicates via the DPCCH, that the new configuration is about to take place. 
Example when using a “special” TFCI value: 
It can be e.g. agreed in the standard, that the TFCIstart value indicating that an immediate start of the new configuration is pending, is the smallest TFCI value, not being used to indicate which TFCS is mapped on the CCTrCH. TFCIstart is transmitted in two 10 ms frames before the UE activates the new configuration and starts the synchronization process. After reception of the TFCIstart (first 10 ms period), the Node B requires some time to decode TFCIstart (within the second 10 ms period) Then it has to switch to the new configuration and start sending downlink with the new format. 

Step 14a: 
The UE applies the new configuration 
Step 14b:
The Node B applies the new configuration.
Step 15:
After successful synchronization the RL Restore Indication message is sent to the RNC. In this example flow, it is used to inform the RNC that the Node B has switched to the new configuration. In this case, it is transmitted even when the Node B has not sent prior a RL Failure message to the RNC. 
If the RNC has received prior by the Node B RL Failure messages, then when receiving the RL Reconfiguration Commit message, the RNC does not know whether the Node B is indicating the reestablishment of the new or old configuration. Therefore a flag has to be indicated, which RL has been restored.
Note: Instead of extending this NBAP (and RNSAP) message, a new message could be introduced.

Step 16:
The Node B indicates the application of the new configuration to the RNC. 

Step 17:
The UE confirms the successful operation of the radio bearer setup to the RNC. 


[image: image1.emf]UE

RNC

CN

Node B

1. RAB Assignment

Request

9. AAL: ECF

8. AAL: ERQ

2. Synch. Radio Link Reconfiguration Preparation

3. Synch. Radio Link Reconfiguration Ready

5. AAL: ECF

4. AAL: ERQ

11. Synch. Radio Link Reconfiguration Commit

(.., activation time, 

„DPCCH signalled fast sync reconfiguration” flag..)

7. FP: UL Sync

6. FP: DL Sync

10. Choice of

activation time

12. Radio Bearer Setup 

(.., activation time, „DPCCH signalled fast sync reconfiguration” flag..)

14. Apply new cnf,

successful sync.

14. Apply new cnf,

successful sync.

15. Radio Link Restore Indication

(.., configuration identification flag, ..)

16. Radio Bearer Setup Complete

17. RAB Assignment

Response

13. DPCCH

(start new conf)


Figure 1: Fast Synchronised Reconfiguration
Note: 
if the Node B does not detect a DPCCH command, it then may switch to the new configuration after the expiry of the activation time. 

Advantages of this proposal: 
· The detection of the UL scrambling code change results in an outage period, which could potentially lead to a RL Failure. In [1, section 7.5.2], where the UE starts UL transmission before being DL synchronized, an increase in pathloss may even result in a Node B not detecting the new scrambling code at all.
However with detecting a pilot/TFCI/TBI change before reconfiguration, the difference is that there is no risk of a downlink failure during the detection time, because the UE and UTRAN know that the detection will take a few msecs. 
· Detection of the special TFCI change would take about 2 radio frames, possibly more depending on the repetition used. Detection of FBI and scrambling code change can be expected to be done more quickly. Especially when the new configuration comes with a new slot format, detecting a pilot change could be quicker than detecting a scrambling code change. 

· Small and non-critical enhancements required by introducing a flag indicating that a DPCCH signaled fast synchronized reconfiguration is supported. These enhancements have to be added to the RADIO BEARER SETUP, RECONFIGURATION, and RELEASE messages of the RRC protocol.
· The required changes for NBAP and RNSAP protocols will be similar to the ones required for [1, section 7.5.2], assuming a one traffic termination point per UE in the Node B.
4 Conclusion

In order to improve the latency of a radio channel reconfiguration procedure, a revised procedure with immediate activation time may be introduced. A means is required for the Node B to detect the exact time at which the terminal has switched to the new configuration. Three methods have been discussed:

1. The change in UE configuration is detected by the Node B by a change in the UE UL scrambling code, as described in [1, section 7.5.1 and 7.5.2]. 
2. An indication from the UE immediately prior to starting transmitting the new configuration, using the DPCCH (e.g. FBI bits or “special” TFCI)

3. An indication from the UE immediately prior to starting transmitting using a change in the e.g. pilot sequence or UL scrambling code.

Of these options, (1) and (2) carry the disadvantage of an increase in Node B detection complexity, and (1) carries the additional disadvantage of an increased potential for RL failure. Therefore we suggest (2) as way forward.
We kindly ask the group to take our proposal under consideration and to incorporate it in TR 25.815 (see below). If this and other groups regard the required additions to the standard acceptable to gain its benefits, Siemens will be happy to provide a CR. 
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7.5
Avoiding Activation Time in Reconfiguration 

The idea to reduce the delay due to the activation time that is used in the Radio bearer Setup / Radio Bearer reconfiguration message, which is the main contributor in t9 of 6.1.2.1, tVT2-tVT3 in 6.1.2.2, t5 in 6.1.3 and t2 in 6.1.5 and which is estimated to be 400 msec in Table 3, but is depending on the UTRAN setting.

As shown in 6.1.2.1, 6.1.2.2, 6.1.3 and 6.1.5 the radio bearer setup or the reconfiguration of the data rate is done using a synchronized reconfiguration which means that in the “Radio Bearer Reconfiguration Commit” message sent on the Iur/Iub interface and the “Radio Bearer Setup” / “Radio Bearer Reconfiguration” message an activation time (CFN) in the future is included which indicates a time instant at which the new configuration shall be taken into account.

The setting of the activation time is UTRAN implementation depending, but typically some margins are reserved for RLC retransmission of the PDU carrying Reconfiguration messages. 

The subclause 7.5.1 describes, how the activation time avoided (allow using activation time value "now") in a way that is compatible with R’99 network specifications (except the case where NodeBs are not controlled by the SRNC).  In subclause 7.5.2 possible standard enhancements on the network side are described that would allow to address the limitations of the method defined in 7.5.1. The enhancements described in 7.5.2 are currently under investigation of RAN1 and RAN3 in order to analyse the impacts and the feasibility of these changes.
The subclause 7.5.x describes a modification of 7.5.1, where the UE uses the DPCCH to signal immediately in advance of the reconfiguration that the configuration is about to take place. This allows the UE and the Node B to synchronous activate the new configuration. 
The subclause 7.5.3 discuss possibilities to setup physical and transport channel resources already in RRC Connection Setup procedure for end user services so that activation time is avoided in Radio Bearer Setup procedure and thus 7.5.1, 7.5.2 and 7.5.3 are considered as alternative options for enhancements. 

7.5.x
DPCCH Signalled Fast Synchronised Reconfiguration 
One possibility to achieve a fast synchronised reconfiguration is to allow the UE to signal immediately in advance of the reconfiguration that the reconfiguration is about to take place. This is done with the DPCCH, as illustrated in Figure 7.5.x.-1. This would require similar enhancements in the RAN3 specifications as in section 7.5.2.
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Figure 7.5.x-1: Utilising DPCCH Signalling for Fast Synchronised Reconfiguration
In step 1 to 9 the RNC allocates the resources for the reconfigured radio link / the new radio bearer to be setup. 
In step 10 the RNC indicates to the Node B that the UE may use the DPCCH to signal an immediately pending start of the new configuration. A “special” TFCI value, the FBI bits or a change in the pilot scrambling code may be used. In step 11, the RNC then sends the new configuration to the UE, also indicating to it that may use the DPCCH to signal an immediately pending start of the new configuration.

In step 12, the UE indicates via the DPCCH, that the new configuration is about to take place. Both UE and Node B switch synchronous in step 13 to the new configuration. 
After successful synchronization, both Node B and UE would indicate this to the RNC in step 14 and 15.
CR page 1

_1200725544.doc










1) RAB assignment Request







2) Synchronized Radio Link Reconfigure Prepare







8) AAL2SIG:ERQ







16) RAB assignment Response







NodeB







4) AAL2SIG:ERQ







UE







Uu











13) Apply new�configuration







Iu







7) FP:Uplink Sync







CN







15) Radio Bearer Setup Complete 











Iub







RNC







3) Synchronized Radio Link Reconfigure Ready







5) AAL2SIG:ECF







6) FP:Downlink Sync







9) AASL2SIG:ECF







14) Radio Link Restore















13) Apply new�configuration



















12) DPCCH�(start new cfg.)







11) Radio Bearer Setup �(.., DPCCH signalled fast sync. reconfiguration” flag, ..)







10) Synchronised Radio Link Reconfiguration Commit �(.., DPCCH signalled fast sync. Reconfiguration” flag, ..)












