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1 Background

This contribution contains a Text Proposal (TP) for the conclusions of the Small Data study item. It also includes a proposal for the “Impact on other WGs”, and a reference to the study on “Seamless URA_PCH state transition to CELL_FACH” carried out for the Downlink Enhancements study item (FS_UTRA_EDL). 

The draft conclusions contain some [TBDs] which point at discussions which have not finalized yet, and for which no RAN2 agreements have been made yet. But these conclusions are included for information, and can be updated accordingly after the RAN2 discussions and agreements in RAN2#90.
2 Text Proposal

<Start of Text Proposal>
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<Text omitted>
6.2
Signalling optimizations for small-data transmission

6.2.1
Signalling optimization on physical layer

6.2.1.1
Solutions of layer 1 signalling optimization

Currently E-DPCCH is transmitted along with E-DPDCH and is used to carry the related control information for E-DPDCH, which consists of E-TFCI, RSN and happy bit as shown in Figure 14.
Considering the characteristic of small data transmission, it would be feasible for NodeB to deduce the control information for E-DPDCH control information by using the scheduler information or other method. By doing this, E-DPCCH could be transmitted with reduced power or even be totally muted. In the scenario with massive small data transmission UEs, the uplink interference contribution due to control channels could be reduced a lot in the total RoT budget, which could improve the uplink capacity to increase the supported UEs in a cell.
As an initial consideration, two potential methods are introduced and discussed as following.
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Figure 14: Information structure for E-DPCCH
Solution 1: Reduced control information field conveyed on DPCCH
The first consideration for signalling optimization is shown in Figure 14, in which the control information field is reduced and conveyed by DPCCH without E-DPCCH transmission.
Considering small data transmission usually has small packet size, the legacy E-TFCI field in this scenario may be redundant and could be reduced. Also, it is known that for HARQ combining the performance is very similar for the chase combining mode and incremental redundancy for very low data rate service. Hence, it would be possible to remove the RSN field in the uplink. Furthermore, considering the data rate of small data transmission is relatively low and the UE with small data transmission usually does not need to request a higher grant by using a physical layer signalling, the happy bit can also be considered to be removed. Base on the above analysis, the control information for small data transmission could be reduced to the E-TFCI field only. 

Hence it’s feasible to remove E-DPCCH totally and just convey the reduced E-TFCI filed on other channels. As shown in Figure 15, one straight forward way is to carry the E-TFCI bits on DPCCH through replacing the TFCI and FBI fields by E-TFCI bits. Because the transmitted control information and transmitted channel number are both reduced, the overhead due to uplink control channels is also reduced. This is especially beneficial for the scenarios of massive UEs with small data transmission.
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Figure 15: Information structure for DPCCH
Solution 2: E-DPCCH less 
E-DPCCH less is another way for signalling optimization, in which the E-DPCCH channel can be muted in the first E-DPDCH transmission. 

In current E-DCH operation, the used E-TFC equals to the maximum E-TFCI allowed by SG in case neither buffer nor power limitation exists for uplink transmission. In that case the Node B could deduce the E-TFCI from the SG, and there is no need to send the indication of E-TFCI in E-DPCCH. As analyzed in the solution 1, for small data transmissions the RSN and happy bit also could be removed in the uplink transmission. Hence, in the case of neither buffer nor power limited scenarios, the E-DPCCH can be muted totally in the initial HARQ transmission.
6.2.2
Signalling optimization on L2/L3 layer

6.2.2.1
Seamless URA_PCH state transition to CELL_FACH
This topic is jointly studied with the study on Downlink enhancements for UMTS [x] and this study on small data transmission enhancements for UMTS. The purpose is to reduce the signalling and delay for the transition from URA_PCH to CELL_FACH by removing the need for a Cell Update before data transmission. The solutions studied are captured in section 5.2.4 in [x].

6.3
Support of massive number of devices

6.4
Device power saving enhancements
7
Impact on RAN WGs

7.2 Impact on RAN2 specifications

RAN2 specifications, e.g. 3GPP TS 25.300, 3GPP TS 25.331 may be impacted to introduce the access control enhancements.
RAN2 specifications, e.g. 3GPP TS 25.308, 3GPP TS 25.304, 3GPP TS 25.331 may be impacted to introduce the DRX enhancements.
7.3
 Impact on RAN3 specifications

RAN3 specifications, e.g. 3GPP TS 25.413 may be impacted to introduce the DRX enhancements.
7.4
 Impact on RAN4 specifications

RAN4 specifications, e.g. 3GPP TS 25.133 may be impacted to introduce the DRX enhancements.
8
Conclusions
8.x
TSG RAN WG2

RAN2 studied the impact of a large number of devices accessing the system. From this study RAN2 identified two scenarios where the access control can be improved with the use of Access Group based access control: 

· Access control in CELL_PCH and URA PCH without seamless transition to CELL_FACH

· Access control in URA_PCH with seamless transition to CELL_FACH

RAN2 also studied DRX enhancements to increase the battery lifetime of small data devices. RAN2 studied both a longer DRX up 40 sec within the legacy SFN range, and an extended DRX beyond the SFN range for both Idle and Connected mode:

· Long DRX (DRX < SFN limit):

· With long DRX the battery life time is further improved compared to the legacy DRX. However the power savings are limited due to the limited sleep time duration (maximum 40 sec). The longer wake-up time from a deep sleep mode does not allow the UE to fully exploit the potential of deep sleep mode with long DRX. [TBD: To avoid MIB reading a second PICH can be used to page the UE in long DRX for system information change]. 

· Extended DRX (DRX > SFN limit):

· With an extended DRX, i.e. a long sleep time duration, the UE can obtain the full potential of deep sleep mode. [TBD: With minor impact on the battery lifetime the UE can check MIB for any system information changes when waking up from deep sleep]. 

[TBD: RAN2 discussed two options for an eDRX solution (event-based and extended SFN-based), which have in common that there is a paging window where the UE can be reached during the legacy paging occasions. The options differ in the way the paging window is synchronized between UE and network.]
RAN2 studied the seamless URA_PCH state transition to CELL_FACH for small data devices, see [x] for the conclusions. 
<End of Text Proposal>
3 Conclusion

RAN2 is kindly asked to discuss this text proposal and capture it in TR 25.705:
Proposal 1: Discuss and agree on the text proposal presented in this contribution for 25.705. 
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