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1
Introduction
During the RAN#62 meeting the new Work Item on Further enhancements to Enhanced Uplink has been approved [1]. The Work Item Description contains a list of identified areas on which the work should focus. This contribution aims at describing the basics of technology addressing the following point in [1]:

“Improved granting for secondary carriers and TDM operation” 
During the Study Item phase it has been recognized that the time division multiplexing (TDM) operation can bring significant performance gains in HSUPA system. The existing Serving Grant signalling procedure is limited in a way that it cannot facilitate efficient TDM operation. Several improvements addressing this limitation have been proposed in the Technical Report [2]. During RAN1 meeting #76-bis the Grant Detection scheme was agreed as a working assumption.
This document describes the specification impact of introducing Grant Detection TDM solution. The most crucial change is that a UE in TDM mode should not only monitor the E-AGCH for Absolute Grants addressed to that UE (by its E-RNTI) but also detect E-AGCH transmissions addressed to other UEs in the same cell. 
2
Specification changes
2.1
Changes for grant detection
TS25.214
New section should be added. 

6B.2A
Absolute Grant Detection when the UE is configured in TDM mode
If a UE is configured in a TDM mode (and the last received Absolute Grant was received with [primary E-RNTI absolute grant scope bit set to ‘0’])* then
· 
If  the E-AGCH CRC check fails, the UE shall determine if there was an E-AGCH transmission to another UE in that E-AGCH sub-frame

· 
If the UE determines that there was an E-AGCH transmission to another UE then the UE shall consider it has received valid E-AGCH with an Absolute Grant Value set to “Zero_Grant”, Absolute Grant Scope set to “All HARQ processes” and Identity Type set to “Primary” in that E-AGCH sub-frame. 
· 
The determination criterion for the presence of E-AGCH transmission to another UE is defined by relevant test in [TS25.101].

*The part enclosed in parenthesis corresponds to additional criterion needed if the scheduling of multiple UEs is agreed. In this case the MAC layer should be also informed to ignore the scope bit (or E-RNTI) in case of TDM operation. (see [3]). 
TS25.101

The determining criteria for the presence of E-AGCH message to another UE.
TS25.331
· UE capability for TDM operation 
· The ability for the network to configure the UE to TDM mode 

TS25.423/433

· Node B capability for TDM operation 

· The ability for the RNC to configure a radio link to TDM mode 
2.2 Changes for HARQ retransmission handling
Depending on the outcome of discussion on [4].
TS25.214

New section added for HARQ retransmission handling if the proposal is agreed: 

6B.5 Gating of E-DCH retransmissions
If a UE is configured in E-DCH retransmission gating mode and the UE grant is set to Zero_Grant, the physical layer shall not transmit any energy on E-DPCCH and E-DPDCH for HARQ retransmissions. The higher layers operate as if the retransmission took place and the retransmission sequence number is incremented.

TS25.331

· The ability for the network to configure the UE’s retransmission handling (legacy vs. Gating mode)
TS25.423/433

· The ability for the network to configure the UE’s retransmission handling mode to the Node B (legacy vs. Gating mode)
2.3 Changes related to Grant Detection and UE DRX
Depending on the outcome of discussion on [5]. Either keep the UE receiver on for E-AGCH grant detection (change to TS25.214) or revert to Zero_Grant (change to TS25.321):
TS25.214

6C.3
Discontinuous downlink reception

...

5.
The UE shall monitor E-AGCH and E-ROCH transmission from the serving E-DCH cell in the following cases:

· If UE_DRX_Grant_Monitoring is TRUE and the E-AGCH/E-ROCH subframe (in case of a 2ms TTI) or E-AGCH frame (in case of a 10ms TTI) overlaps with the start of an HS-SCCH reception subframe as defined in the HS-SCCH reception pattern,

· When conditions defined in subclause 11.8.1.8 of [9] are fulfilled.

· When the UE is in E-AGCH_Grant_Detection_Mode and its SG is not equal to Zero_Grant and not equal to Inactive

Notably the statement could also be added in the list of conditions in subclause 11.8.1.8 of TS25.321 as well.
TS25.321
Add a condition that if the UE runs out of data while in TDM mode, it should autonomously revert to Zero_Grant.
Conclusions
In this document a list of potential specification changes related to Grant Detection has been presented. Both mandatory changes and the ones related to open aspects are included. 
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