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1. Introduction

The Further EUL enhancements [1] Work Item comprises the following 'sub-features':
- Access control for connected Mode in case of uplink overload.
- EUL coverage improvements.
- Enabling high user bitrates. 

- HS-DPCCH overhead reduction.

In this contribution we look at each of these sub-features and outline proposals on what UE capabilities may need to be introduced for each.
2. Discussion
2.1
Access control for connected Mode in case of uplink overload

In RAN2#85 and RAN2#85bis the details have been agreed to introduce new functionality to allow for UE’s to assigned to NW defined Access Groups, which will allow for differentiation and prioritisation among the UE’s in CELL_FACH state and CELL/URA_PCH state (with seamless transition to CELL_FACH) for the control of DTCH data transmissions.

Proposal 1:
Introduce a new UE capability 'Access Control in Connected mode'.
Under this Access control sub-feature, there have also been discussions and some agreements regarding some small improvements/enhancements to the existing Access Control mechanisms, namely 'Per CN Domain wait time', 'DSAC/PPAC updates in CELL_DCH', 'SIB wrap around' and 'Extending the existing wait time'. 

For the improvements/enhancements which target connected mode procedures (i.e. Extended Wait time in Cell Update Confirm, Per CN domain wait time in RRC Connection Release, DSAC/PPAC updates in CELL_DCH), these could be included as part of the new capability proposed above, each enhancement could have its own dedicated capability or alternatively the NW could use the Access Stratum indicator to determine whether to include the new IE’s which have been discussed as part of the solutions to date.

Proposal 2:
Introduce a new separate UE capability for each of the agreed enhancements to the connected mode Access control mechanisms.
The remaining improvements/enhancements which have been discussed are for existing Idle mode procedures. For the option of the new UE capability, the recent discussions in RAN2 regarding the size limitation on RACH (for the CELL UPDATE message) are also applicable for the RRC CONNECTION REQUEST message, and care needs to be taken when considering any new information to be included in the message. Already today there could be issues with the size of the RRC CONNECTION REQUEST message, depending on the information included for Measured Results on RACH.
Proposal 3:
RAN2 to discuss how the Network can determine when to include the "Per CN domain Wait time" in the RRC CONNECTION REJECT message for UE.
2.2
EUL coverage improvements
For the EUL coverage improvements, the discussions have focused on improvements to the existing UPH measurements and on an improved TTI switching mechanism.

There is no obvious benefit to have either of these improvements as a standalone feature, and so both these should be included under a new UE capability.
Proposal 4:
Introduce a new UE capability 'Enhanced EUL TTI switching'. This capability will indicate the support of both improvements to UPH measurements and improved TTI switching mechanism
2.3
Enabling high user bitrates
As RAN1 indicate in the LS [3] there were a number of agreements and Working Assumptions made at RAN1#76 relating to this 'sub-feature'. The agreements/working assumptions to date are focused on the following areas:

-
Downlink DRX

-
Uplink DTX for the secondary uplink carrier with DC-HSUPA
-
Improved Granting
-
Improved Power Control for Secondary Carrier after Transmission Gap
The agreed Downlink DRX enhancements are expected to bring UE battery saving benefits to all Release 12, and as such it would be advantageous to have this as a standalone feature. 
Proposal 5:
Introduce a new UE capability 'Enhanced Downlink DRX'.
The Improved Granting scheme (working assumption) can also be expected to benefit all Release 12 UEs, and as such it would be advantageous to have this as a standalone feature.
Proposal 6:
Introduce a new UE capability 'Improved Granting'.
The ‘Uplink DTX for the secondary uplink carrier with DC-HSUPA’ and ‘Improved Power Control for Secondary Carrier after Transmission Gap’, together with the Improved Granting, will allow for configuration of enhanced secondary uplink carrier operation to achieve the higher user bitrates. So it seems logical to group the new functionalities for ‘Uplink DTX for the secondary uplink carrier’ and ‘Improved Power Control for Secondary Carrier after Transmission Gap’ under a single UE capability.
Proposal 7:
Introduce a new UE capability 'Enhanced Secondary Uplink Carrier operation'.
Proposal 8:
A UE supporting 'Enhanced Secondary Uplink Carrier operation' shall support 'Improved Granting'
2.4
HS-DPCCH overhead reduction
The discussions in RAN1 for this 'sub-feature' have focused on two solutions, one which targets Capacity gains and the second which targets Coverage gains.
While there are still some discussions remaining in RAN1 regarding the final solution(s), given that the solutions under discussion target different gains it may be advantageous to have separate UE capabilities for the solutions being discussed.
Proposal 9:
Introduce a new UE capability 'HS-DPCCH overhead reduction Type1'.
Proposal 10:
Introduce a new UE capability 'HS-DPCCH overhead reduction Type2'.
3. Conclusion

RAN2 is kindly requested to discuss and agree the following proposals:

Proposal 1:
Introduce a new UE capability 'Access Control in Connected mode'.
Proposal 2:
Introduce a new separate UE capability for each of the agreed enhancements to the connected mode Access control mechanisms.
Proposal 3:
RAN2 to discuss how the Network can determine when to include the "Per CN domain Wait time" in the RRC CONNECTION REJECT message for UE.
Proposal 4:
Introduce a new UE capability 'Enhanced EUL TTI switching'. This capability will indicate the support of both improvements to UPH measurements and improved TTI switching mechanism
Proposal 5:
Introduce a new UE capability 'Enhanced Downlink DRX'.
Proposal 6:
Introduce a new UE capability 'Improved Granting'.
Proposal 7:
Introduce a new UE capability 'Enhanced Secondary Uplink Carrier operation'.
Proposal 8:
A UE supporting 'Enhanced Secondary Uplink Carrier operation' shall support 'Improved Granting'
Proposal 9:
Introduce a new UE capability 'HS-DPCCH overhead reduction Type1'.
Proposal 10:
Introduce a new UE capability 'HS-DPCCH overhead reduction Type2'.
4. References
[1] RP-132078, WID Further EUL enhancements, Ericsson
[2] 3GPP TR 25.700, Study on Further Enhanced Uplink (EUL) enhancements
[3] R1-141756, LS on Further EUL Enhancements, RAN1
3GPP


