
3GPP TSG RAN WG2 meeting #70bis
R2-103531
Stockholm, Sweden, 28 June - 2 July, 2010
Source:
CATT 
Title:
Delta signalling in CA
Agenda Item:
7.1.2.6
Document for:
Discussion and Decision
1. Introduction
In last RAN2 meeting, delta signalling for CA was discussed [1]. As the Rel-10 message structure and use cases for delta signalling were uncertain, there was no conclusion, and this issue was moved to stage 3. For message structure will be discussed under another topic in this meeting, this document only focus on the use cases and how to apply delta signalling.
2. Discussion
2.1. Use cases for delta signalling
As analysis in [2], the total maximum number of one Scell’s configuration is more than 200 bits. If full configuration is always used, for CA UE with 5 CCs, 4 Scells’ configurations will occupy more than 800 bits. To reduce the signalling overhead, delta signalling is preferred. Further more, since delta signalling has already been used in LTE Rel-8/9, it costs little to inherit this mechanism in LTE-A.
In general, delta signalling can be used in the following four cases:
· Case 1: initial reconfiguration

When RRC connection is set up, UE works only on one cell. After that, CA can be configured. For Pcell, this case occurs when CA is configured. For Scell, this case occurs when a new Scell is added (no matter UE is in CA or not).
· Case 2: subsequent reconfiguration

For Pcell and Scell, this case occurs when UE works under CA. Subsequent reconfiguration can only change the configurations of current Pcell and Scell in the configured CC set.
· Case 3: reconfiguration after re-establishment

After RRC connection re-establishment which is triggered when UE is in CA, RRC connection reconfiguration procedure can be use to reconfigure CA. For Pcell and Scell, this case occurs when the reconfiguration procedure after re-establishment reconfigures multiple carriers.
· Case 4: handover
One target cell or multiple target cells can be configured in handover command. For the target Pcell and Scell, this case occurs when multiple cells are configured in handover command.
In the sections below, how to use delta signalling in the above four cases will be discussed.
2.2. Case 1: initial reconfiguration

As mentioned in section 2.1, in this case, before initial reconfiguration, UE works on one cell which can be seen as the ‘Pcell’, For the Pcell, it is natural to use delta signalling based on the ‘Pcell’ before reconfiguration. And this is also aligned with LTE Rel-8/9.
For Scell, due to the lack of Scell’s default configuration, when it is added, it can be configured by using ‘full configuration’ or ‘delta configuration based on Pcell’. As analysis in section 2.1, as the bits of Scell’s configuration are not small, using ‘full configuration’ is not a wise choice. As delta signalling can reduce the RRC signalling overhead, it is better to choose the option of ‘delta configuration based on Pcell’.
For the configuration of Scell is less than that of Pcell [2], when delta signalling is used for Scell based on Pcell, the IEs that are not related to Scell should be excluded.
Proposal 1: Delta signalling can be used for Pcell and Scells in the case of initial reconfiguration, all based on the configuration of Pcell.
2.3. Case 2: subsequent reconfiguration

If eNB wants to change the configuration of Pcell and/or Scell for a UE in CA, it can choose to use delta signalling ‘both based on the current Pcell’ or ‘based on the current Pcell and Scell themselves respectively’. In this case, as Scell has its own configuration, delta signalling on Scell itself is preferred. This can provide more signalling reduction.
Proposal 2: Delta signalling can be used for Pcell and Scells in the case of subsequent reconfiguration, based on their old own configurations respectively.
2.4. Case 3: reconfiguration after re-establishment

When re-establishment is successful, UE works only on Pcell and the old Scells’ configuration are released, as agreed in RAN2#70 meeting [1]. This is similar to case 1. So it is recommended to adopt the same solution for these two cases. This will simplify the protocol procedure and eNB/UE complexity.
Proposal 3: Delta signalling can be used for Pcell and Scells in the case of reconfiguration after re-establishment, all based on the configuration of Pcell.
2.5. Case 4: handover

Delta signalling is used for handover in LTE Rel-8/9, and there is no material to show that continuing to use this good method in LTE-A CA is unfeasible. It can be used for Pcell, which is very similar to LTE. For its obvious benefit of reducing the size of handover command, it is also suggested to extending it to Scell’s configuration.
In CA, multiple-carrier handover is supported, i.e. before and after handover, UE can both work on multiple carriers. The basis of delta signalling can be ‘only source Pcell’ or ‘source Pcell and Scell’. For the numbers of carriers before and after handover are not always the same, if the basis of delta signalling is ‘source Pcell and Scell’, there will be more branches to be discussed. To make it simple to understand and easy to implement, it is suggested to adopt ‘only source Pcell’ as the basis of delta signalling. Further more, this solution is similar to case 1 and case 3. If it is adopted, source eNB doesn’t need to transmit the source Scells’ configurations during HO preparation for delta signalling. This is aligned with LTE Rel-8/9, and this can also reduce the signalling overhead of X2 and S1 interfaces because only Pcell’s configuration is delivered.
Proposal 4: Delta signalling can be used for target Pcell and target Scells in the case of handover, all based on the configuration of source Pcell.
3. Conclusion
As discussed above, our proposals are shown below:
Proposal 1: Delta signalling can be used for Pcell and Scells in the case of initial reconfiguration, all based on the configuration of Pcell.
Proposal 2: Delta signalling can be used for Pcell and Scells in the case of subsequent reconfiguration, based on their old own configurations respectively.
Proposal 3: Delta signalling can be used for Pcell and Scells in the case of reconfiguration after re-establishment, all based on the configuration of Pcell.
Proposal 4: Delta signalling can be used for target Pcell and target Scells in the case of handover, all based on the configuration of source Pcell.
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