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1. 
Introduction

This paper provides further considerations about UE autonomous state transition solutions, identified in the study area pertaining to RRC signalling savings, part of the Rel-13 study item on DL enhancements for UMTS ([1], [2]). 

Some relevant agreements from RAN2#89 are:

Upon expiration of the inactivity timer, the state transition can be done according to the follow solutions:

1. The UE indicates to the Node B via MAC Control Element the readiness to perform state transition. Upon reception of HARQ ACK the UE can perform the state transition;
2. The UE indicates to the Node B via MAC Control Element the readiness to perform state transition.  After a HARQ ACK, the Node B can send a special HS-SCCH Order to enable the UE to transition in to the target state;
3. The UE indicates to the RNC via RRC message the intention to perform state transition. The UE autonomously performs state transition upon reception of the RLC ACK.  

A further description of the above options (and corresponding signalling flows, from [2]) is included in the Annex, for reference.
2. 
Discussion
Some qualitative considerations on the three identified solutions are provided below.  

Solution 1 (Inactivity Timer expiry  UL MAC Control Info  DL HARQ ACK  New State)
It seems the more straight forward and simpler option, minimizing over-the-air signalling. On the other hand, it can cause out of sync issues (e.g. in case of DL NACK/ACK false detection), and does not provide a full network control (e.g. of the final state switch trigger).
In order to provide a consistent NW and UE behaviour, it is assumed that the NW should ensure DL HARQ ACK/NACK (at Phy level) are sent consistently (to legacy UE behaviour), i.e. the UE should perform the legacy MAC retransmission mechanism if decoding fails in the NW or HARQ NACK is received.
Solution 2 (Inactivity Timer expiry  UL MAC Control Info  DL HARQ ACK  DL SCCH Order  UL HARQ ACK  New State)
Such option seems the most reliable against potential issues of UE and RAN RRC states going out of sync; it also gives more control to the NW on whether/when to trigger the final RRC state switch. For example, using a final HS-SCCH order to trigger the state transition is more safe (than a DL ACK), and can also allow NodeB (or RNC) to delay (or abort) the pre-configured state transition, if needed/desired. At the same time, RRC signalling savings can still be achieved (compared to legacy). 
Solution 3 (Inactivity Timer expiry  RRC message in UL  L2 ACK in DL  New State)
This option seems the less efficient in terms of RRC (and RLC) signalling savings, requiring an extra UL RRC message (and RLC ACK). Also, NodeB has no control over the final state switch. 
3. 
Conclusions
Based on the above considerations, it is suggested to focus on solution 1 or 2. Solution 2 would require an extra L1 order (and UL ACK), thus slight less signalling savings, but seems to be the most reliable (with further NW control). On the other hand, that extra L1 signalling may be defined as optional, e.g. the network can configure the UE to wait for the order or not, based on NW preference. 

In conclusion, the following is proposed to RAN2:

Proposal 1: RAN2 should consider solution 2.

Proposal 2: RAN2 should discuss, as part of the solution 2, the option (for the RAN) to configure the UE whether to wait for the final L1 order, or not.
4. 
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Annex - From the TR [2]
5.2.3.3.1
Solution 1
The UE indicates to the Node B via MAC Control Element the readiness to perform state transition, after expiration of the inactivity timer. Upon reception of HARQ ACK, the UE can perform the state transition.
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Figure 5.2.3.3.1-1: Solution 1 for state transmission enhancements
5.2.3.3.2
Solution 2
The UE indicates to the Node B via MAC Control Element the readiness to perform state transition, after expiration of the inactivity timer. After a HARQ ACK, the Node B can send a special HS-SCCH order to UE. Upon transmission of HARQ ACK related to the HS-SCCH order, the UE can perform the state transition.
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Figure 5.2.3.3.2-1: Solution 2 for state transmission enhancements
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.
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Figure 5.2.3.3.3-1: Solution 3 for state transmission enhancements
�A time offset between the HARQ ACK and State transition is missing. 





[Huawei_1] Please find an updated figure by adding the time offset between HARQ-ACK and State transition.
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