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1 Introduction
In RAN2#89 meeting, a discussion paper on downlink MAC control information and enhanced RRC state transition from CELL_FACH to CELL_DCH state is provided ([1]) regarding one of the objectives of the SI "Study on Downlink Enhancements for UMTS" ([2]).

This paper provides a text proposal to be captured in the TR 25.706.
2 Text proposal
------------------------Start of the text proposal------------------------

5.2.x
Downlink MAC control information

5.2.x.1
Background and motivation
In the current UMTS system, most of parameters are sent in the RRC messages due to the robustness, while some parameters are sent in the physical channels because they will be used purely in the physical layer, e.g. TPC, TFCI, and Pilot in the DPCCH channel.

It is observed that the network may just update few parameters based on RRM decision. Here are two use cases:

(1) HS-DPCCH power offset

Currently the uplink HS-DPCCH is power-controlled relative to the uplink DPCCH in every slot interval. The power relation between the DPCCH and HS-DPCCH is given by the parameters that deltaACK, deltaNACK and deltaCQI. The power offsets should be selected to fulfill the required uplink HS-DPCCH detection probabilities.

In the soft handover area, there may be uplink and downlink imbalance issue, so it may lead to HS-DPCCH reception issue on the serving HS-DSCH cell, i.e. ACK or NACK on the HS-DPCCH is not received correctly. If this issue occurs, there will be more data retransmission so that downlink data rate is impacted.

In addition, if the serving HS-DSCH cell cannot decode CQI correctly, the scheduling decision will not be accurate.

One may argue that the network should set an accurate power offset in the beginning, e.g. a high value in order for reliability. Actually it is not easy to do that because an appropriate power offset setting depends on many factors, the distance between the UE and the Node B, uplink data transmission and so on. In general, the network may try to adjust the power offset based on the data transmission status.

In addition, for HS-DPCCH reception issue, the solution of second pilot may be considered but it introduces additional complexity and overhead to both UE and network sides.

(2) CQI feedback cycle

In the current specification of HSDPA, each UE mush periodically report the CQI indicating downlink channel condition to the Node B, and the period is configured through CQI feedback cycle.

In general, the short feedback cycle of CQI provides better throughput performance than long feedback cycle of CQI, since the short feedback cycle of CQI enables the Node B to estimate downlink channel exactly. However, the short feedback cycle of CQI provides larger CQI feedback overhead and uplink interference than the long feedback cycle of CQI. In other words, there is a trade-off between uplink loading and retransmission performance on CQI feedback cycle setting.

From network point of view, this parameter may changed due to uplink loading changing in a cell, e.g. if the uplink loading is becoming high, some of UEs may be configured with a long cycle in order to decrease RTWP.

5.2.x.2
Analysis

So far both HS-DPCCH power offsets and CQI feedback cycle are configured only via RRC signallings. Here is a typical flow for such synchronized reconfiguration.
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Figure 5.2.x.2-x: Procedure of parameter update

Based on the network’s RRM decision, a reconfiguration procedure may be triggered in order to change one or few parameters. It is seen that there will be 3 messages in Iub and 2 messages in Uu totally.

From network point of view, the signalling consumption will not only take the resources, but also lead to potential signalling transmission failures in case of poor coverage.

In addition, for HS-DPCCH power offsets and CQI feedback cycle parameters, it will be beneficial for the Node B to adjust them because the Node B has more information on the HS-DSCH radio link than the RNC, and the configuration delay may also be optimized.

5.2.x.3
Solutions

One potential solution is to consider MAC Control Information, and it means that MAC PDU can be utilized to carry HS-DPCCH power offset and CQI feedback cycle.

Here we take CQI feedback cycle as an example and the procedure is shown as below.


[image: image2.emf]UE Node B RNC

2. Radio bearer setup (enable MAC control information and send candidate 

values for CQI feedback cycle including an initial value)

1. Radio link setup procedure (enable MAC control 

information and send candidate values for CQI feedback 

cycle including an initial value)

3. MAC control information

If cell load is high, then select 

a long CQI feedback cycle


Figure 5.2.x.3-x: MAC control information procedure

Here is a short description on each step:

1. When HSDPA is firstly configured at the Node B, the RNC sends indications to the Node B, which includes a flag to enable MAC control information, candidate values and an initial value

2. When HSDPA is firstly configured at the UE, the RNC sends similar indications as step 1 to the UE

3. Later, if the Node B detects a high cell load, it can send MAC control information to the UE by indicating a long CQI feedback cycle

Regarding the structure of MAC control information, one could consider the MAC-ehs header. The following figure is referenced from TS 25.321. So far the LCH-ID, L, TSN, SI and F are used to indicate necessary information for a reordering PDU, and all the fields could be designed in order to carry some of RRC parameters.

It is noted that UL MAC Control information was introduced for Rel-12 F-EUL, and it can be seen as a reference when considering downlink MAC control information.
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Figure 9.1.4.2: MAC-ehs PDU
By introducing downlink MAC control information, the parameter update mechanism becomes more efficient than the legacy method and here is a comparison.

Table 5.2.x.3-x: Signalling comparison for downlink MAC control information

	
	Legacy method
	Downlink MAC control information

	Signalling on Uu
	Physical channel reconfiguration
Physical channel reconfiguration complete
	MAC PDU

	Signalling on Iub
	RL Reconfiguration Prepare
RL Reconfiguration Ready
RL Reconfiguration Commit
	No RL Reconfiguration
(the RNC only needs to send candidate values to the Node B when HSDPA is configured)

	Gain on the number of signalling
	5 messages
	1 MAC PDU

	Gain on the configuration time
	hundreds of milliseconds (synchronized manner)
	tens of milliseconds


5.2.y
Enhanced RRC state transition from CELL_FACH to CELL_DCH state
5.2.y.1
Background and motivation
With the wide use of CELL_FACH state, RRC state transition between CELL_FACH and CELL_DCH state become more and more frequently. The following figure shows the procedure RRC state transition from CELL_FACH state to CELL_DCH state.
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Figure 5.2.y.1-x: RRC state transition from CELL_FACH to CELL_DCH state

For this state transition case, if the traffic type of the UE does not changed, the configurations for HS-DSCH and E-DCH in CELL_FACH can be reused after the state transition, and the reconfiguration signalling size can be reduced.

5.2.y.2
Analysis

The configurations between CELL_FACH and CELL_DCH are analyzed, i.e. the IEs related to HS-DSCH/E-DCH between CELL_FACH and CELL_DCH. It is noted that the UE has only one cell in the active set after the state transition.

Based on the analysis, if the HS-DSCH and E-DCH configurations in CELL_FACH are not sent in downlink RRC signallings, 41 bytes can be saved. Assumed that a typical downlink RRC signalling is 200 bytes, and then the benefit for signalling reduction is 20%.

5.2.y.3
Solutions

In Figure 5.2.y.3-x, a solution for enhanced RRC state transition from CELL_FACH to CELL_DCH state is provided.
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Figure 5.2.y.3-x: Procedure for enhanced RRC state transition from CELL_FACH to CELL_DCH state

1. The RNC decides to configure UE to CELL_DCH and sends Radio Link Setup Request message to the Node B, and includes the indication of reusing HS-DSCH and common E-DCH. The full configuration is still included in the message.

2. The Node B detects that the UE is using common E-DCH, and sends the "Reuse configuration index" (listed in the system information) to RNC in the Radio Link Setup Response message.

3. The RNC sends Radio Bearer reconfiguration message to the UE with the indication "use common E-DCH".

4. The UE sends Radio Bearer Setup Complete message to the RNC.

The size of the configuration message is reduced in step 3 because of not including the HSDPA and HSUPA configurations.

As an alternative, for step 3, the network can send HS-SCCH order instead of RRC signllaings for state transition, so the reconfiguration delay can be further reduced.

5.3
SRB coverage over HSPA enhancements
------------------------End of the text proposal------------------------
3 Conclusion

Proposal 1: It is proposed RAN2 to discuss and agree the proposed text for the TR 25.706.
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