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1
Introduction

At RAN#69, the WID of L2/L3 Downlink enhancements was revised ([1]) and RRC layer handshake is identified for enhanced state transition. In addition, aspects on robustness as mentioned in [2] should be addressed.
This paper is to provide our analysis on open issues.

2
Discussion
2.1
Analysis on robustness aspects
The analysis on robustness in the TR ([2]) is copied as below (in blue).
For solution 1 and solution 3, there is no final order from the network to go ahead with the state transition. After the UE has been preconfigured for an enhanced state transition, if the network needs to initiate another RRC procedure towards the UE before the actual state transition takes place, solution 2 can achieve it. For both solution 1 and solution 3, in this situation, the UE may fail to act upon the RRC reconfiguration message as it could have initiated a transition to another state.
The above highlighted part is potential UE behavior due to simultaneous legacy reconfiguration procedure and enhanced state transition procedure.

Firstly, if it happens, the UE is actually in CELL_PCH or URA_PCH state and the previous legacy reconfiguration message is wasted, but there is no mismatch on RRC state between the network and the UE. If the legacy reconfiguration procedure is to change some parameters, the network could send a paging message to the UE and reconfigure the UE in CELL_FACH state.
Secondly, currently the fast dormancy is triggered from the application layer, and the inactivity timer in the application layer is normally in terms of seconds. As a contrast, the inactivity timer in the network side will be relatively large, e.g. in terms of ten seconds. In general, we think the UE will trigger the enhanced state transition indication earlier than the network if there is no application, so we do not think this case will happen frequently.
Another situation that may occur is that the network has already started an RRC reconfiguration procedure towards the UE when an SCRI or MCI is triggered. The specifications needs to state very clearly, case by case, how the UE should behave in this situation. It is simpler and flexible if the network can handle enhanced state transitions also by means of a confirmation compared with solution 1 and solution 3.
Regarding the above case, one simple solution is that the UE is not allowed to send the enhanced state transition indication to the network if the UE is in another reconfiguration procedure, i.e. the variable ORDERED_RECONFIGURATION is set to TRUE. If the variable ORDERED_RECONFIGURATION is set to FALSE, the UE is allowed to initiate enhanced state transition procedure.
Proposal 1: It is proposed RAN2 that the UE is not allowed to initiate enhanced state transition procedure if the variable ORDERED_RECONFIGURATION is set to TRUE.
2.2
RAN impact
We copy/paste the description of solution 3 in section 5 Annex.

In the TR 25.706 ([2]), the solutions are to address the following state transitions:

-
From CELL_FACH to CELL_PCH/URA_PCH

-
From CELL_DCH to CELL_PCH/URA_PCH

-
From CELL_DCH to CELL_FACH
We think all above cases make sense so we support to consider all of them for enhanced state transitions.
Proposal 2: It is proposed RAN2 to consider the following state transition cases:
-
From CELL_FACH to CELL_PCH/URA_PCH

-
From CELL_DCH to CELL_PCH/URA_PCH

-
From CELL_DCH to CELL_FACH
Currently, fast dormancy has been specified and this feature is widely used, so we propose to use the fast dormancy as an initial step. In this case, we think the procedure can be as below:

Step 1: the network configures the target RRC state for enhanced state transition

Step 2: if the UE triggers a fast dormancy, it directly goes into the target RRC state as indicated in step 1 if it receives the RLC ACK from the network

Proposal 3: It is proposed RAN2 to introduce a new target RRC state indication for enhanced state transition. If the UE receives the indication and triggers a fast dormancy, it directly goes into the target RRC state if it receives the RLC ACK from the network.
So far the following messages can be used to perform state transition (as they include the IE “RRC transaction identifier”):

-
CELL UPDATE CONFIRM

-
RADIO BEARER SETUP

-
RADIO BEARER RECONFIGURATION
-
RADIO BEARER RELEASE

-
TRANSPORT CHANNEL RECONFIGURATION

-
PHYSICAL CHANNEL RECONFIGURATION
-
RRC CONNECTION SETUP (this message is excluded as normally a new UE capability bit is included in RRC CONNECTION SETUP COMPLETE)

We think the all above messages can be considered for enhanced state transition.
3
Conclusion

In this paper, we provide our analysis on open issues for solution 3 on enhanced state transition. It is proposed:
Proposal 1: It is proposed RAN2 that the UE is not allowed to initiate enhanced state transition procedure if the variable ORDERED_RECONFIGURATION is set to TRUE.
Proposal 2: It is proposed RAN2 to consider the following state transition cases:

-
From CELL_FACH to CELL_PCH/URA_PCH

-
From CELL_DCH to CELL_PCH/URA_PCH

-
From CELL_DCH to CELL_FACH
Proposal 3: It is proposed RAN2 to introduce a new target RRC state indication for enhanced state transition. If the UE receives the indication and triggers a fast dormancy, it directly goes into the target RRC state if it receives the RLC ACK from the network.
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5
Annex
5.2.3.3.3
Solution 3
The UE indicates to the RNC via RRC message with the intention to perform state transition. Upon reception of the RLC ACK related to the RRC message, UE can perform the state transition. It needs to be configurable whether the UE can perform the state transition enhancement or not.
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Figure 5.2.3.3.3-1: Solution 3 for state transmission enhancements
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