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Discussion and Decision
1. Introduction
In TS 36.331 [1, 5.3.5.3] (the first reconfiguration after RRC connection re-establishment) and [1, 5.3.5.4] (handover), PDCP is re-established before RLC re-establishment. Since one of the general requirements for TS 36.331 is that “within a sub-clause execute the steps according to the order specified in the procedural description,” the step order in the RRC SPEC is meaningful. However, the current PDCP and RLC re-establishment order causes the following problems.
2. Problems of the current L2 re-establishment order
2.1 Re-establishment procedures for DL DRBs
When RRC requests PDCP to do re-establishment, PDCP shall “process the PDCP Data PDUs that are received from lower layers due to the re-establishment of the lower layers” as specified in TS 36.323 [2, 5.2.2]. However, it is impossible for PDCP to receive PDUs “from lower layers due to the re-establishment of the lower layers” since RLC is re-established after PDCP re-establishment.
To solve this problem, the RLC shall be re-established before PDCP as shown below:
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RLC reassembles and delivers SDUs to PDCP as
specified in TS 36.322[3, 5.4].

RLC

(2) Re-establish PDCP:

PDCP “process the PDCP Data PDUs that are received from lower layers due to
the re-establishment of the lower layers” as specified in TS 36.323 [2, 5.2.2].

Only when RLC is re-established before PDCP, it is possible for PDCP to “process the PDCP
Data PDUs that are received from lower layers due to the re-establishment of the lower
layers” as specified in TS 36.323[2, 5.2.2].




2.2 Re-establishment procedures for UL DRBs
If PDCP is re-established before RLC, the SDUs which PDCP (re-)transmits to RLC for transmission during PDCP re-establishment will be discarded by RLC due to RLC re-establishment. These discarded PDUs can never be re-transmitted by RLC ARQ mechanism and result in data loss. The overall process is shown as follows:
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PDCP applies the new security configuration, retransmits from the first PDCP SDU
which has not been acknowledged successful delivery by lower layers, and transmits all
the PDCP SDUs already associated with PDCP SN as specified in TS 36.323 [2, 5.2.1].

RLC

(2) Re-establish RLC:

RLC Discard RLC SDUs/PDUs and “reset all state variables to their initial
values” as specified in TS 36.322 [3, 5.4]. Hence, the SN of the next
PDU will be set to 0 and no previous RLC PDUs can be re-transmitted.

- The SDUs that PDCP (re-)transmits with the new security configuration are discarded and
what PDCP (ve-)transmitted before was in vain. Also, the discarded data can never be re-
transmitted since RLC state variables are reset to their initial values, i.e. ARQ mechanism is
reset.




When the order of PDCP re-establishment and RLC re-establishment is swapped, the SDUs (re-)transmitted by PDCP can be processed by RLC for transmission without being discarded. The whole process is shown as follows:
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(2) Re-establish PDCP:

PDCP

Discard RLC SDUs/PDUs and “reset all state variables to their
initial values” as specified in TS 36.322 [3, 5.4].

(Note that RLC SDUS are discarded since they apply old security

configuration. RLC PDUs are discarded since RLC state variables
are re-initialized.)

PDCP applies the new security configuration, retransmits from the first PDCP SDU which
has not been acknowledged successful delivery by lower layers, and transmits all the

RLC

The SDUs that PDCP (re-)transmits with the new security configuration wait in the
clean RLC SDU buffer for transmission without being discarded.




Proposal 1: In TS 36.331 [1, 5.3.5.3] (the first reconfiguration after RRC connection re-establishment) and [1, 5.3.5.4] (handover), the L2 re-establishment order is swapped so that RLC is re-established before PDCP is re-established.
If the Proposal 1 is agreed, the corresponding CR is provided in R2-114225 [4].
3. Conclusions
The following proposal was made:
Proposal 1: In TS 36.331 [1, 5.3.5.3] (the first reconfiguration after RRC connection re-establishment) and [1, 5.3.5.4] (handover), the L2 re-establishment order is swapped so that RLC is re-established before PDCP is re-established.
If the Proposal 1 is agreed, the corresponding CR is provided in R2-114225 [4].
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