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1 Introduction
As described in 7.2.2.4 of TR25.815, the scheme of stored configurations includes a scenario of SCI reassignment in UTRAN in order to keep the valid SCIs consecutive. The interval of valid SCIs is represented by the first and last one, which is broadcasted in system information to save the bandwidth of BCCH. The UTRAN should also notify the UE of the reassignment by introducing the pair of old and new SCIs in the downlink signallings (e.g. RB Setup) to avoid UE unnecessarily deleting some configurations. In this document, we introduce a mechanism for efficiently informing the UE of the reassignment of SCIs.
2 Discussion
2.1
Current Flow of SCI Reassignment
The current steps of SCIs reassignment are illustrated in columns as follow:
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Fig.1 SCI reassignment flow [1]
Step 1: Initially, UTRAN stores four configurations and broadcasts the valid SCI interval (0, 3).

Step 2: UTRAN modifies configuration B and stores it as a new item B’ with the SCI 4. In order to keep all the SCIs consecutive, the valid interval is broadcasted as (0, 4). The UE keeps holding configuration B although it will not be used.
Step 3: To recycle the SCI occupied by B (1), UTRAN decides to reassign the new SCI 5 to configuration A. If the UE has a RB establishment procedure after UTRAN performed the reassignment, it can receive the reassignment information consisting of old and new SCIs included in the Radio Bearer Setup message. The procedure is illustrated as follow:
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Fig.2 Piggybacking of SCI pair [2]
Step 4: After a period that is long enough for most UEs to get the reassignment information, UTRAN changes the valid SCI interval to (2, 5). UEs that have not moved A from SCI 0 to 5 have to delete it now and download it again next time for use.
2.2
Analysis of SCI Reassignment Information
As shown in the previous subclause, the deletion of configuration A at the UE side during the SCI reassignment procedure is inefficient. If UE is in idle mode or going on with some services that will not change the bearer parameters frequently, there will be no RB establishment or configuration message to include such reassignment information when UTRAN has reassigned the SCI. In such situation, the SCI will leave in the old position in UE, which may cause improper SCI deletion after the valid interval of SCIs changes. Therefore, it is important to transfer the SCI reassignment information to the UEs as soon as SCIs are reassigned in the UTRAN. Two aspects about the reassignment information should be considered. 
(1) The SCI reassignment information organization
In some situations, the number of SCIs to be reassigned may be large to keep the SCIs consecutive. If RRC messages such as RB setup are used to carry the information for every pair, the messages will become very large which will influence the radio resource. Besides, we considered it is also not appropriate to separate the SCI reassignment information into different messages. Therefore, a concise representation of the SCI reassignment information should be designed.

(2) The SCI reassignment information transmission
If there is no RB setup or configuration message to be transmitted, the SCI reassignment information could not send to UE duly otherwise a RB configuration procedure is triggered due to the reassignment. Therefore, it is difficult to ensure the UE receiving reassignment information efficiently if using messages such as RB setup, RB reconfiguration, TrCH reconfiguration etc. to include the reassignment information. As a result, we propose that the SCI reassignment information could be broadcasted in the system information. Meanwhile, some corresponding reassignment representation approach should be designed to save the broadcast bandwidth.  
3
Proposals
3.1
Semantics of SCI Reassignment Information

We propose to represent the reassignment information with a triplet of (StartSCI, EndSCI, Offset) where the StartSCI and EndSCI determine the interval of old SCIs to be reassigned and the Offset gives their step length of movement. The reassignment information will contain a number of the triplets when the SCIs to be reassigned are inconsecutive. Upon receiving the information, the UE can calculate the new SCIs as follows:
NewSCI = OldSCI + Offset


OldSCI ∈ [StartSCI, EndSCI]
3.2
Transmission of SCI Reassignment Information

Broadcasting the reassignment information along with the valid interval of SCIs in the system information is proposed so that UEs can get the reassignment without shipping messages. The period of broadcasting reassignment information should be negotiated well with valid SCI interval updating, i.e. if the valid SCI interval changes, there is no need to broadcast the previous reassignment information.. Here are the contents to be broadcasted:
· A set of SCI triplets along with valid SCI interval are broadcasted in order to indicate the SCI reassignment information in SIB (as in step 3 of subclause 2.1)
· New valid SCI interval without triplets of reassignment is broadcasted when UTRAN have claimed old SCIs as invalid (as in step 4 of subclause 2.1).
3.3
An example

Here we give an example to illustrate how this mechanism works. Consider this scenario:
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Fig.3 Improved SCI reassignment flow

Step 1: Initially, UTRAN stores 10 configurations and broadcasts the valid SCI interval (0, 9).

Step 2: UTRAN modifies SC8 and stores it as SC8’ with SCI 10. The valid interval is broadcast as (0, 10). The UE will get SC8’ during the first following RB setup procedure using SC8’.
Step 3: To keep the valid SCIs consecutive and recycle the SCI occupied by SC8, UTRAN decides to reassign SC0 -SC7 and create a triplet of reassignment information, (0, 7, 11). Notice that the valid interval (0, 18) covers the new SCIs as well as the old ones to give UEs the time to perform the reassignment. The information along with valid interval is broadcasted on BCCH.
Step 4: After a period that is long enough for most UEs to get the reassignment information (e.g. several repetition periods of the SIB), UTRAN changes the valid SCI interval to (9, 18). UEs that did not perform the reassignment will delete configurations with invalid SCIs.

The variation of system information during the above procedure is shown as follows:
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Fig.4 Broadcast contents during reassignment
4
Conclusions
We propose to represent the reassignment information with triplets consisting of the SCI intervals and the corresponding offsets for SCIs to move. In order to prevent UEs from deleting SCIs that will be reassigned due to lack of reassignment information, broadcasting the reassignment information with valid interval of SCIs on BCCH is suggested to ensure most of the UEs can receive the information duly. We consider the scheme introduces these advantages:
· There is no change upon current RRC messages.
· UE can receive the reassignment information without RRC procedures such as RB establishment.
· The representation of triplet will effectively save BCCH bandwidth.
Attached are proposed changes to TR 25.815:

7.2.2.4
Management of Stored Configurations

To manage and synchronise the SCI values between UTRAN and UE, the broadcast system information should contain the list of currently used SCIs. The UTRAN should continuously transmit used SCIs in one of the System Information Blocks. The UTRAN would “activate” an SCI by adding its value to the broadcast list, and “deactivate” it by deleting it.  When the UE determines from the SIB contents that an SCI has been deactivated, the UE shall delete the corresponding configuration from its stored configurations. 

To avoid situation that, an UE has gone out of service when the SCI value was not yet invalidated, and return after the UTRAN has used same SCI again, giving no means to the UE to determine that the configuration associated with that SCI had changed. The UTRAN should wait long enough between invalidation and reuse of a given SCI that any problematic “lost” UEs will have discarded their system information (including the SCI validity information) due to the existing 6-hour timer.

To reduce BCCH bandwidth, it would be beneficial for the UTRAN to send an interval of SCIs in use, rather than a complete list. This requires that the UTRAN will sometimes have to perform active management used SCI values to keep the SCIs contiguous (e.g., in the situation where the interval [1,4] is in use and then SCI 2 is invalidated).

To support this management, it is desirable for the UTRAN to have a method to signal a “reassignment” of a new SCI to an existing configuration; in the example above, the UTRAN could make the valid identifiers (1, 3, and 4) contiguous by assigning SCI 5 to the same configuration as SCI 1, then invalidating SCI 1. 

A “shorthand” notation telling the UE to perform this reassignment has advantages in terms of signalling and procedural complexity over explicitly duplicating the original SCI assignment. The signalling to support reassignment consists of triplet of (StartSCI, EndSCI, Offset) where StartSCI and EndSCI determine the interval of old SCIs to be reassigned and Offset determines moving step length of each SCI within that interval. The reassignment information will contain a number of the triplets when the SCIs to be reassigned are inconsecutive. The UE can calculate the new SCIs as follows:

NewSCI = OldSCI + Offset


OldSCI ∈ [StartSCI, EndSCI]

The valid SCI interval along with the triplet(s) of reassignment information could be signalled in appropriate SIB due to fact that changes should not be very frequent, as the lifetime of a given configuration in the network can be expected to be very long, so the SIB need not be one of those intended for frequent rereading. The triplet(s) should be negotiated well with valid SCI interval updating, i.e. if the valid SCI interval changes, there is no need to broadcast the previous reassignment information.
Figure 7.2.2-3 illustrates the sequence of events in the management of SCIs between the UTRAN and an UE. The UTRAN begins with ten stored configurations SC0-SC9, with SCIs from 0 to 9 respectively.  The UE has already stored configurations SC1, SC3, SC5 and SC6 from this list.
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Figure 7.2.2-3: Management of SCIs as configurations change

Between the first and second columns of the Figure 7.2.2-3, the UTRAN decides to replace configuration SC8 with a new configuration called SC8’. It adds SC8’ to its list (with SCI 10), signals the new interval in the system information, and sets up a bearer using configuration SC8’ with the UE.  At this point the UTRAN stops using configuration SC8 (the X through the configuration in the figure) but cannot yet signal it as invalid, because the SCIs for the remaining valid configurations (SCI values of 0-7, 9, 10) are not contiguous.
To make the SCIs contiguous, the UTRAN reassigns the block of configurations SC0-SC7 from SCIs 0-7 to 11-18. UEs receiving the reassignment will perform the reassignment as UTRAN. At this point the UTRAN is signalling a valid interval of 0-18, but not actually using values 0-7; it can maintain this state (for several repetition periods of the SIB) until it determines that a sufficient number of UEs have received the reassignment from the system information.  (UEs that do not receive the reassignment will “forget” configurations SC0-SC7 when SCIs 0-7 is no longer signalled as valid, so they may later need an explicit assignment of these SCIs to the same configurations.)

When it determines that enough UEs have been updated, the UTRAN can actually expire SCIs 0-7, by signalling a valid SCI interval of 9-18. The UE in the Figure 7.2.2-1, seeing this change in the system information, deletes its stored configurations that is out of the valid SCI interval.

At this point the only UEs still storing configurations 0-7 are out of service. Such UEs could return to service at any time in the next 6 hours with their system information still stored, so the UTRAN needs to wait at least that long before it can reassign SCIs 0-7 to new configurations.
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