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1 Introduction

In RAN2 #59 meeting, we proposed to introduce the possibility of handling CS U-plane data over HSPA in R2-073487 and as a result of offline disucssion a new WI (RP-070765) on CS voice service over HSPA was agreed in RAN#37. In this contribution, we suggest a CS voice over HSPA model and show how different AMR aspects are covered in this model.  In this document we also show the impact this model would have in the specification.
2 Model
There are several possibilities for handling CS voice over HSPA. However, we should take into account the following factors:
· RLC-TM radio bearers cannot be mapped on HSPA. There are only a few exceptions (e.g. BCCH on HS-DSCH), where C-plane data is possible. However, for U-plane data ciphering would not be possible, thus it is necessary to use either RLC-AM or RLC-UM. Given the type of traffic (e.g. AMR voice) it would make more sense to use RLC-UM for this type of data.
· By using RLC-UM, we should take special care not to significantly increase the RLC overhead (RLC header = SN + LI). If we configure 3 separate radio bearers, as it’s done for CS over DCH, there will be an increase in L2 overhead due to separate Logical channel header in MAC-hs and MAC-e/es, as well as RLC overhead for each traffic class A, B and C. From the overhead point of view, it would be better if the three traffic classes could be included in a single RLC-UM PDU.
· For proper CS AMR operation, all traffic classes should be transmitted in one TTI. Failure to do so will lead to improper decoding of the voice packets on the receiver end. Therefore, the usage of 3 different RBs for the traffic classes would require some implementation complexity to ensure the traffic classes are always transmitted in the same TTI. This could be avoided if the 3 traffic classes are contained in the same RLC-PDU.

· The necessity of UEP should be reconsidered. In case AMR voice is transferred on DCH, 3 coordinated DCHs with different SDU Error ratio were defined to support UEP. However, in case of CS voice over HSPA, expected BLER is much lower than DCH thanks to the L1 retransmission in HSPA channels. Thus we conclude that UEP is not required for CS voice over HSPA. 
The model for the operation suggested above is summarised in figure 1.
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Figure 1 - CS voice over HSPA model

To simplify the mapping of all RAB sub-flows to the same TTI and to reduce the overhead, it is proposed to use one radio bearer per one AMR stream. This means that over the Iu interface, CN will see the structure of different RAB sub-flows via Iu UP PDU while in the air interface all RAB sub-flows will be treated together. This shall not be any problem as MSS sends RAB parameter during RAB Assignment procedure and RNC is supposed to provide Iu UP Frame structure (i.e, RFCI and the length of each RAB-subflow). Thus RNC shall know how Iu UP PDU should be constructed per each AMR codec mode. Another important aspect is that the “Iu UP Payload Fields” always contains all the bits in an AMR packet in the order of importantness and the length of “Payload Fields” is fixed per AMR Codec Mode (i.e bitrate). Thus RNC can easily treat the whole Paylod Fields + padding (for octet alignment) as PDCP SDU. AMR Codec Mode can be detected by checking the size of payload as the octet aligned payload is unique and can indicate bit rate. GSM-EFR SID, TDMA-EFR SID and PDC-EFR SID are not used in UMTS systme. Thus only two more new PDCP PDUs needs to be defined, one for PDCP AMR Data PDU and the other for PDCP AMR WB Data PDU.
For UL, PDCP layer in RNC will detect the AMR codec type based on PDCP PDU Type and length of Data field and RNC can insert the RFCI in the UL Iu UP PDU as agreed during Iu UP intialization.

AMR Counter (5 bits) will be needed in the PDCP header based on the discussion about de-jitter buffer, lost frame detection and DTXed AMR frame treatement in [2].
3 Impact to specifications
3.1 Impact to MAC
From the MAC specification, there is no impact for the operation suggested in section 2. The MAC will operate as it would normally for PS U-plane data.

3.2 Impact to RLC

From the RLC specification, there is no impact for the RLC-UM operation. Typically, the RLC operation is somewhat transparent to the domain. Therefore, if the correct ciphering keys and start values are provided for the RLC-UM configuration the RLC should just operate normally as expected.
3.3 Impact to PDCP

The PDCP specification will need to define new PDCP AMR Data PDUs. Thus new PDU Types will be defined and 5 bit AMR Counter will be needed in the PDCP header. A draft CR to 25.323 is attached and it describes the impact to the specification in more detail.

3.4 Impact to RRC

In order to allow the RNC to distinguish which UEs are capable of routing the CS data through RLC-UM and PDCP, one UE capability would need to be introduced in the RRC Connection Setup Complete message.

Furthermore, CS over HSPA could be potentially setup directly during a handover to UTRAN, therefore it could be considered whether a UE capability should be introduced in the Inter-RAT Handover Info and a default configuration introduced for this purpose. In the draft CR to 25.331 provided in attachment, we do not allow this possibility as it is not seen as strictly necessary (a reconfiguration after handover is anyway possible).
Regarding the C-plane requirements, the security related actions have been worded such that they are independent of which CN domain is configured. This can be seen from the example below (extract from subclause 8.6.4.2 TS 25.331-v750:
“2>
if at least one RLC-AM or RLC-UM radio bearer is included in the IE "RB information to setup":

3>
calculate the START value only once during this procedure (the same START value shall be used on all new radio bearers created for this radio access bearer) according to subclause 8.5.9 for the CN domain as indicated in the IE "CN domain identity" in the IE "RAB info" part of the IE "RAB information to setup";

3>
store the calculated START value in the variable START_VALUE_TO_TRANSMIT.”
The identification of the RAB sub-flows requires some simple modification. This is because so far the usage of PDCP has been restricted to the PS Domain. Furthermore, each RAB sub-flow is setup from each radio bearer. Therefore, a rule needs to be available for the creation of the 3 RAB sub-flows required for AMR voice. A rule would be preferable to avoid impact to the signalling. However, the signalling the CS configuration for PDCP (setup of the RAB sub-flows) would also be possible.
A draft CR to 25.331 is provided attached.

4 Conclusion and Proposal
It is proposed to discuss the model in section 2 and agree on the model. Furthermore, we provide the CRs attached would propose to use these as a baseline for further discussions.
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