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Introduction
In e-mail discussion 104#64, there was a discussion on whether SCG can be retained or resumed directly upon RRC connection reestablishment or resumption procedure in Rel-15 late drop. Most companies worried about the limited schedule and lack of early measurement and preferred to discuss this issue in Rel-16 as a part of work in CA/DC enhancement. In this specification we simply analyse this issue and provide our proposal accordingly.
Discussion
In e-mail discussion 104#64 (and also prior discussions) most companies thought that resuming / retaining SCG in RRC connection reestablishment / resumption procedure should be specified only if early measurement is specified, i.e. SCG resumption should be typically performed after reporting the early measurement results. Nevertheless we think blind configuration may also be feasible and should also be specified.
In this contribution we would analyse four cases, RRC connection reestablishment and resumption procedure, with and without early measurement reports.
For simplicity we only analyse the cases that the UE access towards a new MN but will be configured with the old SCG. We take NR-DC scenario as example below, while the mechanism on other DC scenarios is similar. Only the major messages are depicted in the signalling flow, and other messages (e.g. the messages related to SN status, data forwarding or path switch) are omitted as they can always be processed in parallel.
Case 1 RRC connection reestablishment procedure without early measurement


This signalling flow does not differ much from the conventional one, especially from the perspective of RRC signalling. The MN can decide to resume the MN on Step 5 based on the retrieved UE context, and finally indicate (implicitly or explicitly) this decision at Step 10 after confirmation with the SN. Here we prefer the Step 10 solution to allow for a unified procedure with Case 2 below.
Step 6–7 can be performed in parallel with Step 8–9 or even Step 10 since the former messages do not carry much information. In the conventional RRC reestablishment procedure, the RRCReestablishment message and the RRCReestablishmentComplete message can both be delivered or processed simultaneously with the RRCReconfiguration message. We can observe that Case 1 here does not obstruct such implementation.
Case 2 RRC connection reestablishment procedure with early measurement


Likewise, this signalling flow does not differ much from the procedure of RRC reestablishment with early measurement inserted currently discussed. For simplicity we assume that the early measurement result is included in the RRCReestablishmentComplete message.
On the contrary with Case 1, in this case the MN decides to resume the SCG on Step 7, based on the measurement result it contains. As a result Step 6–7 can no longer be performed simultaneously with Step 8–9 or Step 10 and the total control plane latency is increased, which is nevertheless the same as the design of RRC reestablishment with early measurement inserted.
Observation 1: The latency of early-measurement-based RRC connection reestablishment procedure is greater than the “blind” one.
Proposal 1: The way to resume an SCG blindly when performing RRC connection reestablishment procedure should not be precluded.
And as another result, for Case 2 the only place to indicate (implicitly or explicitly) to resume the SCG toward the UE is in the RRCReconfiguration message delivered at Step 10.
Proposal 2: Whether the SCG shall be resumed after an RRC connection reestablishment procedure should be indicated implicitly or explicitly in the first RRCReconfiguration message after the reestablishment procedure.
Case 3 RRC connection resumption procedure without early measurement


This signalling flow does not differ much from the convention RRC connection resumption procedure either. The main difference compared with Case 1 is that the RRCResume message is encrypted and thus capable to carry RRC configuration information. The new MN decides to resume the SCG upon Step 5, confirms this decision by Step 6–7, and informs the UE directly in Step 8.
Case 4 RRC connection resumption procedure with early measurement


This signalling flow differs quite much from the conventional one, but still similar to the procedure of RRC resumption with early measurement inserted currently discussed. For simplicity we assume that the early measurement result is included in the RRCResumeComplete message.
Similar with Case 2, in this case the MN decides to resume the SCG on Step 7, based on the measurement result it contains. As a result we can only rely on “the first RRCReconfiguration message after resumption procedure” to indicate whether the SCG should be resumed.
We can observe that the UE behaviour in Case 4 should be different from Case 3. In Case 3, the UE shall resume the SCG directly upon receiving the RRCResume message, while in Case 4 the UE shall keep the SCG suspended until receiving the next RRCReconfiguration message. There should be a method for the UE to distinguish the two cases.
Observation 2: The UE behaviour upon receiving the RRCResume message in Case 4 is different from Case 3.
We think such method might be considered together with early measurement indication. For example, the new MN can include an indicator in the RRCResume message if it decides to process according to Case 4. When the UE receives this message, it shall understand that the SCG shall not be resumed immediately, and may include the early measurement result within the RRCResumeComplete message if applicable.
Proposal 3: The UE should be indicated whether it shall resume the SCG immediately prior to sending the RRCResumeComplete message. This indicator might be considered together with early measurement.
Conclusion
Observation 1: The latency of early-measurement-based RRC connection reestablishment procedure is greater than the “blind” one.
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