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1 Introduction

This document aims at dealing with simultaneous procedures performing a reconfiguration of radio bearers, and/or transport channels, and/or physical channels and/or security parameters. Procedures allowing such reconfiguration are as follow :

· Reconfiguration procedures: RB setup, RB reconfiguration, RB release, Transport Channel reconfiguration, Physical Channel reconfiguration,

· Soft handover : Active Set Update,

· Transport Format Combination Control,

· Security Mode Control.

The current status of 25.331 seems to be very permissive on possible simultaneous procedures of that type, and we would like therefore to clarify what is allowed as well as the behaviour in such case.

2 Description of the problem

2.1 Hypotheses

(H1) One of the main hypothesis in this study is based on the fact that we considered layer 3 and layer 1/layer 2 to be unsynchronised. Layer 1 is the only layer being “frame synchronised” (ie finely synchronised to Uu, cf 25.302 §5.1).

(H2) We also considered RRC to be in charge of L1/L2 configurations and to control the validity of such configurations (as specified in 25.331). 

(H3) However each layer (L1 and L2), remains responsible to apply a requested configuration when needed (eg L1 is responsible to apply a physical configuration at the activation time given by RRC as a consequence of (H1) ).

2.2 Notations

The following notations are being used in the present document:

Confi : 
This represents a L1 and L2 configuration including RB configuration, Transport Channel configuration, Physical Channel configuration and Security parameters. Indexation is used to differentiate configurations. A configuration can be refined in a set Confi = { RB_Confi ,  Tr_Confi, Ph_Confi, Sec_Confi }. RB_Confi, Tr_Confi, and Ph_Confi are always linked to an activation time ATi.

RB_Confi : 
Radio Bearer configuration applying in Confi.

Tr_Confi : Transport channel Configuration applying in Confi. This configuration also include transport format combination set and subset.

Ph_confi : 
Physical channel configuration applying in Confi.

Sec_Confi : Security parameters applying in Confi. Sec_Confi is linked to an activation time AT_Seci.

ATi : 
Activation time linked to RB_Confi, Tr_Confi, and Ph_Confi of Confi. Activation time may have a value “now” meaning Confi should apply as soon as possible.

AT_Seci : 
Activation time linked to Sec_Confi.

2.3 Generic Case

During our study we have considered the generic case where UE is engaged in a procedure modifying its current configuration and before the new configuration is activated, it receives a new procedure modifying again its configuration. Both procedures are therefore more or less simultaneous, as depicted in figure 1.
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Figure 1: Generic Case

As one can see, we allow all combinations in the order of procedure requests and their corresponding activation time. Consequently, further references to AT3 in the generic case of figure 1 can either correspond to AT3 or AT3’.

2.4 Activation issue

The first issue we would like to raise concern possible conflicts on activation time. As a consequence to (H1) and (H3), we believe that if AT2 and AT3 are “close” in time, UE may not be able to respect the timing for each configuration. In 25.331, section 13.5, performances for RRC procedures are defined, those requirements represent the time required for UE to execute modifications after reception of a UTRAN command and/or the time required for UE to respond to a UTRAN command. So those requirements include at least the handling of a UTAN->UE message, and the reconfigurations on layer 1 and 2.

Therefore, if we consider a procedure requesting a new configuration Confi to be activated at ATi, the period of N1 frames (or N2 if N1 is NA) prior to ATi, represent the time needed to handle this procedure. During this period, lower layers are taking into the new configuration (executing the necessary modifications), and RRC may not be able to interact with their processing. So, for two configurations Confi and Confj, as a rough estimation, if the time period between ATi and ATj is lower than max(N1i,N1j), we have an activation time conflict and UE may not be able to activate the two configuration at their respective activation time (see figure 2). 

(Q1) Is it common understanding that for two configuration Confi and Confj, if | ATi – ATj | < max(N1i,N1j), a conflict in activation time occurs? In such case, is it acceptable to delay the second configuration (in time) to N1 frames after the activation time of the first one (eg if ATi < ATj, apply Confj at ATj’ = ATi + N1j) ?
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Figure 2: Conflicting activation time

2.5 Conflicting configuration issue

When simultaneous procedures have an impact on different configuration (for instance security for one, and transport channel for the other), no configuration conflicts are expected. However, current specification allows different procedures to modify simultaneously the same part of L1/L2 configurations.

In 25.331 v3.4.0, reconfiguration procedure
 could not be simultaneous as any of those procedure was rejected if the variable ORDERED_CONFIG was already set (meaning that another reconfiguration procedure was ongoing). This is not anymore the case in 25.331 v3.5.0
, and UE only rejects commands being already treated (eg reception of a RB reconfiguration message during a RB reconfiguration procedure).

(Q2) Should a reconfiguration procedure be accepted if the variable ORDERED_CONFIG is already set ?

Other conflicts may occur, as presented in section 3 “Study  cases”.

3 Study cases

3.1 Conflicts on security parameters

Reconfiguration, soft handover and security mode control procedures can all modify the security parameters. For soft handover and reconfiguration procedures, the acknowledgement of the security mode control is also performed with the acknowledgement of the corresponding procedure
, thus after its activation time. However, security parameters may use an activation time independent from the one of the procedure. So, when considering simultaneous procedures with modification of security parameters, UE may end up in acknowledging with one procedure the security parameters of an other procedure (see figure 3).
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Figure 3: Conflicts on security parameters

Moreover, we could not find reasons for UTRAN to use simultaneous reconfiguration of security parameters.

(Q3) Should we keep the possibility to have simultaneous reconfiguration of security parameters in RRC specs? 

3.2 Integrity of the active set

It is common understanding to allow soft handovers during other procedures, as this procedure allows to keep good quality of radio links. As defined in 25.331 section 8.3.4.5, the active set update is performed on the current configuration at the time of activation. If we consider that RRC is responsible of the configuration’s integrity, as supposed in (H2), this checking might become difficult to handle if other configurations can take place between the soft handover request and its activation time. For instance, if RRC receives an active set update while using Conf1, it can of course check the integrity of Conf2 (result of the active set update). But if RRC receives, before AT2 (ie activation time for the active set update), another configuration Conf3 to become active in AT3 before AT2, and if Conf3 is conflicting with the soft handover, does RRC has to reject the active set update ? UE could also receive another configuration Conf4 before AT2, allowing the soft handover to be performed. Does RRC have to wait for AT2 to accept or reject the active set update?

When considering that soft handover is supposed to be a quick procedure (ie the receipt of the request and its activation time are close), allowing a reconfiguration of physical channel during active set update does not seem useful.

(Q4) Is there a need to allow any reconfiguration of physical channel during an active set update ?

Moreover, if this is allowed UE will have to wait for the activation time of an active set update to decide if the procedure is appropriate or not. Besides, the procedure defined in 25.331 should then be corrected as it currently specifies that, in case of failure, UE shall keep the active set as it was before the ACTIVE SET UPDATE message was received (instead of the active set before the activation time).

3.3 Integrity of the transport format combination set/subset

In this case, we consider a reconfiguration procedure setting Conf1 (including a new Transport Channel configuration), followed by a transport format combination control procedure before AT1, with an activation time AT2 after. We then wonder if the transport format combination control still make sense and if it shall be handled or rejected ? This configuration Conf2, may not be in conflicts with Conf1 after AT1 according to section 8.6.5.3 of 25.331, even though it was sent during another configuration than Conf1.

(Q5) Is it up to UTRAN to insure simultaneous procedure against possible integrity problems after a change in configuration (eg TFC combination control during a reconfiguration of transport channels)?  Or, should UE reject some procedure that could lead to integrity problems ?

3.4 Simultaneous procedure during timing re-initialised hard handover

During a timing reinitialised hard handover, the CFN is being recalculated. Therefore, we wonder what should be the UE behaviour for a procedure received before the hard handover but with an activation time after it. Shall we keep the activation time as it was, or recalculate it, or reject the procedure (see figure 4) ?
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Figure 4: Simultaneous proceduring during timing reinitialised hard handover

(Q6) Is it allowed to have a procedure simultaneously to a timing reinitialised hard handover ? If the answer is yes, is there any action to perform on the activation time?
4 Conclusion

This discussion paper presented some (but not all) possible conflicts during simultaneous procedures on UE side. During this study, we have raised the following questions we would to ask to other RAN2 delegates :

(Q1) Is it common understanding that for two configuration Confi and Confj, if | ATi – ATj | < max(N1i,N1j), a conflict in activation time occurs? In such case, is it acceptable to delay the second configuration (in time) to N1 frames after the activation time of the first one (eg if ATi < ATj, apply Confj at ATj’ = ATi + N1j) ?

(Q2) Should a reconfiguration procedure be accepted if the variable ORDERED_CONFIG is already set ?

(Q3) Should we keep the possibility to have simultaneous reconfiguration of security parameters in RRC specs? 

(Q4) Is there a need to allow any reconfiguration of physical channel during an active set update ?

(Q5) Is it up to UTRAN to insure simultaneous procedure against possible integrity problems after a change in configuration (eg TFC combination control during a reconfiguration of transport channels)? Or, should UE reject some procedure that could lead to integrity problems ?

(Q6) Is it allowed to have a procedure simultaneously to a timing reinitialised hard handover ? If the answer is yes, is there any action to perform on the activation time?

This document did not intend to cover all cases, and other conflicting situation may remain. As a consequence, we would like to ask other delegates if there is a need to support simultaneous procedure performing changes on an identical area (ie identical set of parameters) ?










Conflicting zone








� RB setup, RB reconfiguration, RB release, Transport Channel Reconfiguration, Physical Channel Reconfiguration.


� Sections 8.2.2.12 and 8.6.3.11 in 25.331 v3.5.0


� ACTIVE SET UPDATE COMPLETE, RADIO BEARER SETUP COMPLETE, RADIO BEARER RELEASE COMPLETE,…
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