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1. Introduction
In RAN#58 meeting, a new Study Item was established on Further EUL Enhancements in [1] to improve the user plane cell capacity with high number of users (high priority) as well as the uplink coverage and latency (lower priority). The currently identified areas include:
1) Enabling high user bitrates in a mixed-traffic scenario by means of, e.g., a more efficient method of confining high-RoT operation to dedicated secondary carriers

2) Rate Adaptation to support improved power and rate control for high rates

3) Improvements to handling of dynamic traffic on EUL, e.g. more efficient grant handling, , improvements to the handling of scheduled and non-scheduled data and control transmissions during bursty traffic, etc.

4) Improvements to EUL coverage when using single RAB as well as various multi-RAB combinations.

5) Improvements to current access control mechanism to provide efficient approach for UTRAN in case of uplink overload.

6) Reduce UL control channel overhead for HSPA operation.

7) Mechanisms to perform UL data compression between the UE and the RAN 
8) Low-complexity uplink load balancing solutions, e.g. a fast uplink carrier switching in Cell_DCH state, especially for configurations where the downlink is configured in multicarrier operation while the uplink is in single carrier
In this contribution, we will provide an initial analysis on the identified areas of Further EUL Enhancements.
2. Discussion
2.1. Enabling high user bitrates in a mixed-traffic scenario by means of, e.g., a more efficient method of confining high-RoT operation to dedicated secondary carriers
On one hand, high-RoT carriers need first to be evaluated in RAN1, taking into account the uplink demodulation performance as well as the interference to neighbour cells.

On the other hand, regarding the high-RoT dedicated secondary carriers, for a UE operating on DC-HSUPA mode, technically the Node B already could dynamically switch uplink transmissions to a specific uplink carrier via carrier specific AG/RG commands, we need to further understand what kind of improvements we can have in this topic.
2.2. Rate Adaptation to support improved power and rate control for high rates
It is more like a RAN1 topic, and should be first discussed by RAN1 to evaluate the merits.

2.3. Improvements to handling of dynamic traffic on EUL, e.g. more efficient grant handling, improvements to the handling of scheduled and non-scheduled data and control transmissions during bursty traffic, etc
The proponent’s idea is more efficient grant handling, improvements to the handling of scheduled and non-scheduled data and control transmissions during burst traffic, etc.
However, what real aspects of the current grant mechanism that could be improved is still unclear to us at this moment.

2.4. Improvements to EUL coverage when using single RAB as well as various multi-RAB combinations
It is observed in the field that CS call drop rate is higher in multi-RAB scenario compared to that in single CS RAB scenario. The increased CS call drops are mainly caused by RLC unrecoverable error (i.e. PS TRB unrecoverable error or SRB unrecoverable error). When UE encounters RLC unrecoverable error, UE will enter into CELL_FACH state and then initiate the CELL UPDATE procedure, CS call drop will happen afterwards if network triggers RRC connection release procedure or RLC re-establishment procedure however the re-establishment fails.

For CS call drop caused by PS TRB unrecoverable error, it could be improved by increasing the RLC parameter “Max_RST” to a larger value. However, for CS call drop caused by SRB unrecoverable error, it is a different case, given that the “Max_RST” for SRB2 has to be fixed to 1 due to higher robustness requirement for SRB2.
In the multi-RAB scenario, the increased CS call drop rate caused by SRB unrecoverable error is contributed by the increased uplink SRB messages, for example, response messages for HSPA related commands, for PS bearer setup or release commands, etc. Therefore, one implementation specific solution is to reduce the uplink SRB signalling in the multi-RAB scenario. Besides, other implementation specific solutions could be adopted as well, for example, improving SRB transmission reliability, timely switch between 2ms TTI and 10ms TTI for HSUPA. It is worth to discuss whether the implementation specific solutions are enough and whether further enhancements are required.
2.5. Improvements to current access control mechanism to provide efficient approach for UTRAN in case of uplink overload
Currently, several access control mechanisms have already been specified, for example, ACB, DSAC, PPAC and RRC Connection Reject with “wait time”. With the explosion of smartphone traffics, it is necessary to evaluate whether the current access control mechanisms need to be further enhanced. 
In [2], we analyzed and had the following observations regarding the current access control mechanisms:
· Observation 1: Current SIB3 updating mechanism is considered not efficient for real network implementation.

· Observation 2: Current Access Control mechanism can not distinguish UDT messages and IDT messages separately, in case that both UDT and IDT messages are transmitted on SRB3.

· Observation 3: Current Wait time mechanism can not distinguish CS domain and PS domain.

· Observation 4: The maximum value of the current wait time (15 s) may not enough in some cases (e.g. PS domain).

RAN2 is kindly asked to discuss whether the observations above are the common understanding.
2.6. Reduce UL control channel overhead for HSPA operation
In some of the deployed HSPA networks, HSUPA encounters an efficiency problem. One reason is that uplink control channels contribute considerable portion of RoT to the cell. When high number of users exists, uplink efficiency will be even lower, this is because UE needs to increase its control channels’ power as a result of inner loop power control due to the increased interference from other UEs.
In Rel-7, DPCCH discontinuous transmission was introduced to reduce the uplink control channel overhead in case of low uplink data transmission activity (e.g. web browsing). When temporarily there is no E-DCH transmission, DPCCH transmits discontinuously according to a pattern. The UL control channel overhead also worth to be further reduced in case uplink data transmission is ongoing, especially for high uplink data transmission activities, so as to further improve cell capacity as well as uplink coverage.

In [3], we analyzed and identified the following 3 aspects that could be addressed within this SI:

· E-DPCCH overhead reduction
· CQI report reduction

· DTX enhancement
2.7. Mechanisms to perform UL data compression between the UE and the RAN
Most of the uplink PS traffics are of HTTP/TCP type, which was originally designed for wire-network and might consist a lot of redundancies.  Hence, generally uplink performance/efficiency could be improved by compressing the uplink packages. However, before evaluating compression gains and performance benefits versus the complexity, we need to first clarify which compression algorithm will be chosen, where the compression algorithm as well as corresponding procedures will be standardized (RAN or  application layer), and whether other standard organizations e.g. IETF will be involved. 
2.8. Low-complexity uplink load balancing solutions, e.g. a fast uplink carrier switching in Cell_DCH state, especially for configurations where the downlink is configured in multicarrier operation while the uplink is in single carrier
Currently, when establishing the RRC connection for non MC-HSDPA UEs, as well as when choosing the primary carrier for MC-HSDPA UEs (UE specific), uplink load status will be taken into account to make sure that from system perspective uplink load is balanced. When the current cell is overloaded in the uplink, network could also choose to handover some UEs to the neighbour cells. For UEs operating on DC-HSUPA mode, uplink load could also be dynamically balanced between the two uplink carriers (per TTI) via carrier specific AG/RG commands. Therefore, at this moment we can’t see real motivations to further improve the uplink load balancing.
3. Conclusion
In this contribution, we made a general analysis on the identified areas of Further EUL Enhancements. RAN2 is kindly asked to discuss and agree on the following proposals:
Proposal 1: Regarding the following 2 bullets, send LS to RAN1 to kindly ask RAN1 to evaluate the merits:
1) Enabling high user bitrates in a mixed-traffic scenario by means of, e.g., a more efficient method of confining high-RoT operation to dedicated secondary carriers
2) Rate Adaptation to support improved power and rate control for high rates
Proposal 2: Regarding UL control channel overhead reduction, agree to continue evaluating the following 3 aspects and send LS to RAN1 for cooperation:
1) E-DPCCH overhead reduction
2) CQI report reduction
3) DTX enhancement
Proposal 3: Regarding access control mechanism improvements, discuss whether the observations below are the common understanding:
1) Observation 1: Current SIB3 updating mechanism is considered not efficient for real network implementation.

2) Observation 2: Current Access Control mechanism can not distinguish UDT messages and IDT messages separately, in case that both UDT and IDT messages are transmitted on SRB3.

3) Observation 3: Current Wait time mechanism can not distinguish CS domain and PS domain.

4) Observation 4: The maximum value of the current wait time (15 s) may not enough in some cases (e.g. PS domain).
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