3GPP TSG-RAN WG2 Meeting #94














R2-164350
Nanjing, China, 23 – 27 May 2016
Agenda item:
13.3
SI: Study on Multi-Carrier Enhancements for UMTS
Source: 
Huawei, HiSilicon
Title: 
TP on solutions for MC enhancements
Document for:
Discussion and decision
1
Introduction

In RAN2#94 meeting, regarding the Study on Multi-Carrier Enhancements for UMTS [1], couple of contributions are provided and discussed in [2], [3], [4], [5], [6] and [7].

This paper provides a text proposal to be captured in the TR.
2
Text proposal
------------------------Start of the text proposal------------------------
7
Study areas

7.x
RAN2 aspects of Multi-Carrier Enhancements

In current specification, only 2ms+2ms configuration is supported for DC-HSUPA and DB-DC-HSUPA. According to RAN1 evaluation, dual carrier configurations 2ms+10ms and 10ms+10ms (including both DC-HSUPA and DB-DC-HSUPA) provide benefits and may outperform 2ms +2ms configuration depending on path loss and how much power is allocated to the primary carrier.
When a UE configured with 2ms+2ms (DC-HSUPA or DB-DC-HSUPA) moves around the cell area, it may end up to the edge of primary or secondary uplink frequency. Since the UE may have low performance with for 2ms TTI, it is better to use 10ms TTI, for which the network will need to re-configure the UE.
7.x.1
RRC configuration
7.x.1.1
Analysis

In order to support new DC-HSUPA combinations, TTI reconfiguration on either primary frequency or secondary frequency should be supported. In general, it should be possible for the RNC to configure or reconfigure new DC-HSUPA combinations via RRC procedures after the UE accesses a cell. Figure 7.x.1.1-1 shows possible cases for RRC configuration by considering all possible DC-HSUPA combinations.
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Figure 7.x.1.1-1: Possible cases for RRC configuration
7.x.1.2
Solutions

Currently, if the RNC would like to configure 2ms+2ms DC-HSUPA for the UE, it needs to trigger configuration of 2ms+2ms DC-HSUPA towards the Node B and the UE. In order to support new DC-HSUPA combinations, the existing procedures could be extended by including the corresponding configuration parameters.

Here is an example on how to configure 10ms+10ms DC-HSUPA. The 10ms TTI configurations on both primary and secondary uplink frequency need to be added in the related RRC configuration/reconfiguration messages. Figure 7.x.1.2-1 shows the signaling procedures.
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Figure 7.x.1.2-1: RRC Procedure for configuration of 10ms+10ms DC-HSUPA
Here is a description for the steps mentioned in the above figure. 

Step 1:
The RNC decides to configure 10ms+10ms DC-HSUPA.

Step 2~4:
The RNC triggers Radio link Setup procedure to the Node B. The RNC can also initiate the Reconfiguration procedure to the UE to configure 10ms+10ms DC-HSUPA.

For 2ms+10ms DC-HSUPA, the difference is that the RNC could trigger configuration of 2ms+10ms DC-HSUPA towards the Node B and the UE.

7.x.1.3
Conclusions
In order to support configuring new DC-HSUPA combinations, RRC configuration solution is a baseline.
7.x.2
Enhanced TTI switching

7.x.2.1
Analysis

In Rel-12, enhanced TTI switching feature was introduced, but it can be only used for single frequency case. For DC-HSUPA cases, the enhanced TTI switching procedure can be also considered because it may be faster than RRC reconfiguration procedures. Figure 7.x.2.1-1 shows possible cases for enhanced TTI switching by considering all possible DC-HSUPA combinations.
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Figure 7.x.2.1-1: Possible cases for enhanced TTI switching
In current specification, a Scheduling Information including UPH is reported independently on each of the Activated Uplink Frequencies. When the secondary uplink frequency is activated, the UE can perform the UPH measurement on this carrier. Then the Filtered UPH measurement result can be achieved on this frequency. Currently, an UL MAC Control information (includes the filtered UPH report) is reported on the Primary Uplink frequency.
In current specification, an activation time can be included in DL RRC messages. When the UE receives the activation time, it will use the new parameters from that time.

In legacy enhanced TTI switching procedure, if the UE receives the HS-SCCH order, it will calculate the activation time T as the activation time of the new TTI (as specified in TS 25.331):

If the UE receives a TTI switch HS-SCCH Order, the UE shall:

1>
calculate the activation time T, by adding the value of  the IE "Activation delay" in the variable OTHER_TTI_EDCH_CONFIGURATION to the CFN as specified in [29];
1>
at the activation time T:

Currently the activation time is set and used per UE. In enhanced TTI switching in DC-HSUPA, if the TTI switching is performed on primary and secondary uplink separately and the CFN handling may need further study.
7.x.2.2
Solutions on enhanced TTI switching in DC-HSUPA
For enhanced TTI switching in DC-HSUPA, the UE is required to store the pre-configured TTI configuration considering both primary and secondary uplink frequency. There may be two solutions as shown in table 7.x.2.2-1.

Table 7.x.2.2-1: Pre-configured TTI for enhanced TTI switching in DC-HSUPA
	Pre-configured TTI
	1
	2

	Method
	Stored as a group
	Stored separately

	Analysis
	The configuration parameters are more flexible for different combination.

The legacy variable for the primary frequency may not be used.
	Pre-configured TTI on primary frequency is re-used (from the existing TTI switching mechanism)

Pre-configured TTI on the secondary uplink frequency needs to be added


After the network receives indications, the network may decide to perform TTI switching on primary or secondary uplink frequency or both, and thus HS-SCCH order may be considered. There may be two methods of HS-SCCH order transmission as shown in table 7.x.2.2-2.

Table 7.x.2.2-2: HS-SCCH order for enhanced TTI switching in DC-HSUPA
	HS-SCCH order
	A
	B

	Method
	The network can send the HS-SCCH order only on primary frequency, and the scope is both frequencies.
	The network can send the HS-SCCH order on either primary or secondary uplink frequency, and the scope is per frequency, i.e. the UE only performs TTI switching on the frequency where the UE receives a TTI switching HS-SCCH order

	Analysis
	New orders may be needed
	Some minor clarifications


With combining pre-configured TTI and HS-SCCH order options, here is a summary as shown in table 7.x.2.2-3.

Table 7.x.2.2-3: Solutions regarding pre-configured TTI and HS-SCCH order

	Solutions
	1+A
	1+B
	2+A
	2+B

	Analysis
	4 new HS-SCCH orders may be needed, i.e. 2ms+2ms, 2ms+10ms, 10ms+2ms and 10ms+10ms.

The UE needs to store at most 4 pre-configured TTIs.
	There may be logic issues on UE to retrieve TTI.

For example, the UE is in 2ms+2ms DC-HSUPA, and stores 4 pre-configured TTIs. On primary frequency, there is a switch from 2ms to 10ms, it is reasonable for the UE to use "10ms+2ms" to update TTI on primary frequency.

However, the TTI configuration on secondary frequency may be different between "2ms+2ms" and "10ms+2ms". In this case, the UE has to update TTI configurations on both primary and secondary uplink frequency. In this case, it is conflict with the HS-SCCH order method B logic (i.e. the UE only performs TTI switching on the frequency where the UE receives a TTI switching HS-SCCH order.
	4 new HS-SCCH orders may be needed, i.e. 2ms+2ms, 2ms+10ms, 10ms+2ms and 10ms+10ms.

The UE needs to store pre-configured TTI on the secondary uplink frequency.
	The UE needs to store pre-configured TTI on the secondary uplink frequency.


If only 2ms+2ms and 10ms+10ms cases are considered, 1+A is sufficient. In this case, the UE needs to store at most 2 pre-configured TTIs, i.e. 2ms+2ms and 10ms+10ms. There may be a need to define two new orders, i.e. from 2ms+2ms to 10ms+10ms or vice verse, or some clarifications may be needed to existing HS-SCCH orders for Rel-12 TTI switching.

If only 2ms+2ms and 2ms+10ms cases are considered, 1+A, 2+A and 2+B are possible solutions.

If only 10ms+10ms and 2ms+10ms cases are considered, 1+A, 2+A and 2+B are possible solutions.

If all cases are considered, 1+A, 2+A and 2+B are possible solutions.

In general, 2+B may have least impacts to the existing specifications.

Regarding basic enhanced TTI switching procedures, here is an example of enhanced TTI switching on secondary uplink frequency as shown in figure 7.x.2.2-1.
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Figure 7.x.2.2-1: An example of enhanced TTI switching procedure
Step 1:

The RNC pre-configures TTI to the UE.

Step 2:

The UE reports filtered UPH measurements through MAC PDU to trigger TTI switching on the secondary uplink frequency.

Step 3:

The Node B forwards UPH to the RNC.

Step 4~6:
The RNC decides to perform enhanced TTI switching on the secondary uplink frequency and reconfigures the Node Bs.

Step7:

The serving Node B sends HS-SCCH order for TTI switching.

Step8~9:
The serving Node B informs the RNC to trigger TTI switching for non-serving Node B.
It is noted that the above procedure is only for TTI switching on the secondary uplink frequency. For the primary frequency, the existing TTI switching can be reused with some minor changes.

7.x.2.3
Solutions on filtered UPH reporting on the secondary uplink frequency
As a possible solution, the filtered UPH can be used on the secondary uplink frequency in order for a potential enhanced TTI switching.
7.x.2.4
Solutions on CFN handling
As analyzed in section 7.x.1.2, for HS-SCCH order method A, per UE activation time setting can work, i.e. for a 10ms+10ms configuration the existing handling is sufficient.
For HS-SCCH order method B, the TTI switching procedures are separate on the primary and secondary uplink frequency. As shown in figure 7.x.2.4-1, if TTI switching happens on the secondary uplink frequency, the UE calculate the activation time, and this activation time can be applied on both frequencies (similar as the existing activation time usage).
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Figure 7.x.2.4-1: Receiving order on the secondary uplink frequency

As another example as shown in figure 7.x.2.4-2, if TTI switching happens on both frequencies (but not at the same time), since the UE may receive the HS-SCCH order at different times on both frequencies (CFN=230 on the primary frequency and CFN=231 on the secondary uplink frequency in this example), the UE may not know how to determine the final activation time.
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Figure 7.x.2.4-2: Receiving order on both frequencies

One possible solution is that the UE calculates and uses the calculated activation time on each activated uplink frequency.

7.x.2.5
Conclusions
Regarding enhanced TTI switching in DC-HSUPA, it is in principle feasible to switch TTI on primary or secondary uplink frequency or both. Regarding pre-configured TTI and HS-SCCH order, some solutions are identified. One solution on filtered UPH reporting on the secondary uplink frequency is identified. For HS-SCCH order method B, one solution on CFN handling is identified.
<Partially omitted>
9
Impact on specifications

9.x
Impact on RAN2 specifications
TS 25.300: Reference to the Functional description of the new feature is needed.

TS 25.306: New UE capability related to the support of the new features.

TS 25.319: Stage 2 Functional description of the new feature is needed.
For Solutions of RRC configuration:

TS 25.331:
· Update RRC configuration procedures to support possible new types of DC-HSUPA combinations.

For Solutions of enhanced TTI switching:

TS 25.331:
· Update RRC pre-configuration of TTI parameters for the enhanced TTI switching procedure.

· Some changes to the activation time handling may be needed due to the enhanced TTI switching procedures.
------------------------End of the text proposal------------------------
3
Conclusion

Proposal: It is proposed RAN2 to discuss and agree the proposed text for the TR 25.707.
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