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Decision and Discussion
1 Introduction
In RAN#37, a new work item was established to work on the mechanism to support CS services on HSPA channels. The motivation of this work is to increase the capacity and save UE battery. In this paper, we discuss the potential mechanism to mapping CS services over HSPA and its performance evaluation.
2 Discussion
2.1 Motivation of CS over HSPA
As discussed in RAN plenary, current CS over DCH is considered as less efficiency. Several benefits could be seen if CS services mapping onto HSPA transmission.
· Re-use CS core and achieve high transmission efficiency in UTRA without impact to current CN.

· Improve CS system capacity into VoIP level

· Enable DRX/DTX for CS voice call to save UE battery

· More flexible Node B scheduling with more code and power resources

2.2 CS RAB bundling scheme
As R7 HSPA transmission was improved by introducing several features like CPC, L2 enhancement. It is considered mapping CS services over HSPA channel could benefit from improve the system capacity to VoIP level without impact to CN and UE battery saving due to possible DRX/DTX. 
The CS services could include AMR speech (3 sub-flows), WB-AMR (2 sub-flows), Video Phone and other CS data (1 sub-flow).  In order to map such services onto HSPA transmission, one possible way is to bundle the sub-flows into one PDU then map onto HS-DSCH/E-DCH. We see that the AMR coding gain could be supplementary by Node B scheduling. In order to minimize the impact to the specification, using PDCP protocol to encapsulate the CS stream could be the easiest way. Figure 1 illustrates the data format of CS PDCP PDU.
	PDU type
	RAB SubFlow Combination Index

	CS Data 

	
	Padding(opt)


Figure 1 CS PDCP PDU data format
Here, the PS PDCP PDU with PDCP header format could be reused here, i.e. one byte header including 3-bits PDU type and 5-bits “PID”. Since the PDCP entity would be configured for different domains, currently used two values of PDU type could be re-used for CS PDCP PDU. Note the PDU type with SN could be reserved for further use.  A 5-bits RAB Subflow Combination Index (RSFCI) is defined to identify the different combinations of AMR/WB-AMR subflows if the CS RAB has variable predefined rates, which is configured by upper layer and signalled by RRC message. 
If the CS service only have one pre-defined rates, e.g Video Phone, the PDCP PDU format without header could also be configured.
Figure 2 give an example on mapping between RSFCI and AMR/WB-AMR mode. Here, the number of sub-flows and the length of each sub-flow are used to identify the combination in order to consist with Iu UP frame structure.
	RSFCI value
	RAB subflow combination

	
	RAB subflow 1
	RAB subflow 2
	RAB subflow 3

	1
	81
	103
	60

	2
	42
	53
	0

	3
	39
	0
	0

	0
	0
	0
	0


Figure2 An example of mapping between RSFCI and RAB subflow combination
The AMR/WB-AMR data then will be concatenated as shown in figure 3 to construct the payload of the CS PDCP PDU. Here possible padding is to make PDCP PDU byte alignment. 

[image: image1]
Figure 3 CS data field of AMR PDCP PDU

Figure 4 give an example of the overall protocol stack for uplink in UE side. The PDCP entity then map onto UM RLC entity rather than TM entity for traditional CS streams, and transmitted just like VoIP packets over HS-DSCH/E-DCH.

[image: image2]
Figure4 Uplink protocol stack for CS over HSPA, UE side
In order to support un-symmetrical coverage of HS-DSCH and E-DCH, this CS over HSPA could also be supported only one direction, e.g. DCH transmission in uplink and HS-DSCH transmission in downlink. In such case the CS services will still be bundled and map onto one RB over DCH.
2.3 Specification Impacts

2.3.1 25.323 PDCP

Corresponding CS PDCP PDU format and new field RSFCI need to be reflected in PDCP specification.
2.3.2 25.331 RRC

Service setup
In order to allow UTRAN to setup proper RB configuration for supporting CS services through HSPA transmission, UE need to report to UTRAN its capability of supporting such feature. One IE needs to be added in “UE radio access capability extension” (see 25.331 CR attached). UTRAN could then configure the RB according to the UE capability and cell capability.

RSFCI table which represent the mapping between RSFCI field in PDCP PDU header and AMR/WB-AMR subflow combination need to configured by UTRAN and signalled by RRC message. It could be achieved by extending the “PDCP info” IE

Mobility 
The mobility scenario should be considered to support CS services continuity, which includes:

· CS over HSPA capable UE moving from HSPA cell into DCH cell, i.e. one bundled CS RB reconfigure into three RB containing three sub-flows take AMR for instance.

· CS over HSPA capable UE moving from DCH cell to HSPA cell, i.e. three RBs for AMR sub-flows reconfigure into one bundled CS RB.

The RB reconfiguration could be done by using “RB setup” and “RB release” messages respectively for the two mobility scenarios. Hence, no specification impact would be seen so far. 

Respect to one-direction reconfiguration (DL or UL), as we mentioned before, can be achieved by “RB reconfigure” message. In that case, there no are changes to CS sub-flows bundling scheme, only change of transport channel.

2.3.3 25.306 UE capability

One UE radio access capability parameter value should be added into 25.306.
2.4 Open issues and further evaluation 
By implementing the mechanism, we see system capacity of voice call user could be boosted as VoIP level. It could be foreseen that the Node B scheduling is similar as VoIP packets, i.e no impacts to MAC specification. Further evaluation might be needed for the coverage of CS over HSPA transmission and the need for rate control functionality. 
3 Conclusions 
In this paper, we suggest a mechanism to support CS services over HSPA channel to gain the high capacity and reduce UE battery consumption. The change request to 25.323, 25.331, and 25.306 also attached for discussion. We want RAN2 to discuss and agree the principles.
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