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1	Introduction
TSG RAN recently approved a new UTRAN Study Item: “Study on Further EUL Enhancements” in Rel-12 [1]. One of the objectives of this study item is to identify improvements and potential solutions related to reducing uplink latency.
During RAN2#81bis there was a contribution providing further analysis of this aspect and identifying some existing limitations of the RLC uplink buffer status mechanism in the context of the expected data activity [3]. Some companies indicated their interest in exploring the problem further. This contribution tries to provide some further details and proposes a possible way forward.

2	Discussion

2.1	Risk of suboptimal state transition from CELL_PCH or URA_PCH states during data resumption.
When the UE that has been inactive in CELL_PCH or URA_PCH state resumes data activity, then the UTRAN must make a decision if and when to move the UE to CELL_DCH state. Depending on the amount of data activity in some cases it may be more optimal for UTRAN to allow the data activity to occur in CELL_FACH while in others CELL_DCH state may be better. However, as described in [3], current uplink layer 2 buffer status mechanism is a poor indication of expected data activity potentially resulting in suboptimal state transition. Problem applies both to a scenario when Enhanced CELL_FACH feature is used or not (Cell Update message is sent to the network after the transition to CELL_FACH).
As a result, some improvements exploiting the knowledge or information that may be available within the UE about the amount of uplink or downlink data expected to follow may be beneficial from the system point of view and are described in the next section.



2.2			Indication to UTRAN if large amount of UL or DL data expected

It is possible for the UE to assist the network with making the better state transition decision (CELL_FACH vs. CELL_DCH state) by providing the UTRAN with more information available to the UE than just the uplink RLC buffer occupancy. From the implementation point of view, there are two approaches described below differing in the potential impact on the network side.


2.2.1			Reusing existing 'Traffic Volume Event Identity' in the Measurement Report

In the Enhanced CELL_FACH feature in addition to setting the the 'Traffic Volume Event Identity' to 4a in the Measurement Report sent with Measurement Identity=16 when the existing uplink RLC buffer occupancy conditions are satisfied (the amount of UL data buffered in RLC in the UE exceeds a threshold), the UE can also set the 'Traffic Volume Event Identity' to 4a when it expects large amounts of uplink or downlink data to follow.

In a typical scenario, it might be that the UE has UL data currently buffered in RLC but not sufficient data to cause the 'Traffic Volume Event Identity' to be set to 4a using the existing uplink RLC buffer occupancy conditions. Due to the knowledge within the UE (e.g. knowledge from the application layer that it has sent a request for more data such as an 'HTTP get' or similar) the UE expects that a large or significant amount of data (in the UL or DL) will follow the buffered UL data. However, it may also be possible that the UE does not have any buffered UL data but still has knowledge that a large or significant amount of data (in UL or DL) is expected to be transferred.
A benefit of this approach is that it reuses the existing 'Traffic Volume Event Identity' field in the Measurement Report Message and, assuming that most existing RNC implementations will choose to move the UE to CELL_DCH state if the 'Traffic Volume Event Identity' field is set to 4a, a UE could implement this change and experience the benefits of the change without any change to the RNC.



2.2.2		New field in the Measurement Report - large traffic volume expected indicator

In this approach the rules for setting the existing 'Traffic Volume Event Identity' field to 4a would be unchanged and instead a new indicator field would be introduced into the Measurement Report message sent with Measurement Identity=16 to indicate large or significant amounts of uplink data or downlink data are expected so the device could be configured in CELL_DCH accordingly.
A new field (large traffic volume expected) could be introduced as Boolean IE (i.e. it can be set to TRUE or FALSE) that is optional for the UE to include. This means that absence of the IE implies that the UE either does not support the new functionality or does not know, or does not wish to further influence the decision of the network.
The optionally included Boolean IE may have some benefits as it provides the UTRAN with more information to use in its decision process.  As an example, one UTRAN algorithm could be to put the UE in CELL_DCH if and only if existing 'Traffic Volume Event Identity' field is set to 4a. A UTRAN supporting large traffic volume expected indicator could simply put the UE in CELL_DCH based on its setting and ignore 4a if it knows the UE supports the indicator.  
A benefit of a new indicator field, instead of redefining the rules for setting the existing 'Traffic Volume Event Identity' field as described in the previous section, is that both pieces of information are available to the RNC when making its RRC state decision [2]. However, a consequence of this approach is that the RNC will also need to be upgraded to support the new field before the UE can experience any benefits from the solution.






2.3			Large amount of data definition
There may be various approaches to specify the definition of the large amount of data. From the specification point of view, this could include two options:
a) The amount of data that is considered to be ‘large' is UE implementation dependent and not specified in the RRC protocol. In practice it could be indicated by upper layers (e.g. by application layer). 

b) The amount of data that is considered to be ‘large' is specified by some additional criteria to reduce the amount of flexibility given to the UE implementer when setting the indication.  For example, it could be specified that the amount of data that is considered to be large must be greater than the event 4a threshold, if one is configured. 

3	Conclusion
In the context of the discussion above, it would be desirable to improve the existing RLC uplink buffer status reporting procedure by introducing mechanism better exploiting the UE knowledge about the amount of uplink or downlink data expected to occur. The goal of such improvements would be a more accurate transition to the appropriate RRC protocol state resulting in reduction of the unnecessary signalling overhead, reduced UE power consumption and improved latency.
Enhancements proposed in section 2, together with Fast Dormancy release 8 will enable a device to quickly transition from CELL_DCH to CELL/URA_PCH and then back to CELL_DCH. This will improve battery life and user experience.
Based on the discussion of section 2, the following proposal is made:
Proposal 1: 		Consider state transition improvements during data resumption in CELL / URA_PCH exploiting the knowledge or information that may be available within the UE about the amount of uplink or downlink data expected to follow. 
Proposal 2: 		Discuss and evaluate their performance benefits as part of this Rel-12 study item, agree on the feature introduction to be included in the technical report.
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