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1. Introduction

During RAN3 meeting #26, general corrections in [1] have been made to incorporate RAN2 decision. This contribution applies the same corrects to 6.3.1.2 option2 part in [1] as well.
This contribution is also aiming to discuss open issues related to option2, shows the solution and to delete them from [1]. 

2. Discussion

2.1 Open issues

Open issue #1:

·  In case the CRNC indicates that the Node B may multiplex, can the Node B choose freely among the available transport bearers, or could there be limits regarding what level of multiplexing the CRNC can handle on each transport bearer

To solve this open issue, it is proposed to include transport bearer id list instead of Mux Indicator in HS-DSCH MAC-d Flow Specific FDD Information IE. With this scheme, RNC is able to limit the Node B from selecting a transport bearer and Node B can make final decision which transport bearer will be shared. 

That is, RNC decides whether it wants to allow HSDPA Iub Mux or not. If RNC decides to allow Mux, it chooses candidate transport bearer to be shared and includes them in the Transport Bearer id List IE in HS-DSCH MAC-d Flow Specific FDD Information IE. If Node B receives any Transport Bearer ids in the Transport Bearer id List IE then it considers RNC allows HSDPA Iub Mux option and chooses one transport bearer in the list. Even though Node B receives more than one of Transport Bearer ids in the Transport Bearer id List IE but it decides not to share a transport bearer then Node B provides a new transport bearer information (TNL address and Binding id). If Node B doesn't receives Transport Bearer id List IE, then it assumes that RNC doesn't allow HSDPA Iub Mux and provides a new transport bearer information (TNL address and Binding id).

Proposal: It is proposed to apply the following modification in the TR and to delete 1st open issue in section 6.3.1.2.4.

6.2.2.1.2.2
Option 2 - One Transport Bearer for Multiple HS-DSCH MAC-d Flows for Multiple UE’s

RNC decides whether it wants to allow HSDPA Iub Mux or not. If RNC decides to allow Mux, it chooses candidate transport bearer to be shared and includes them in the Transport Bearer id List IE in HS-DSCH MAC-d Flow Specific FDD Information IE. If Node B receives any Transport Bearer ids in the Transport Bearer id List IE then it considers RNC allows HSDPA Iub Mux option and chooses one transport bearer in the list. Even though Node B receives more than one of Transport Bearer ids in the Transport Bearer id List IE but it decides not to share a transport bearer then Node B provides a new transport bearer information (TNL address and Binding id). If Node B doesn't receives Transport Bearer id List IE, then it assumes that RNC doesn't allow HSDPA Iub Mux and provides a new transport bearer information (TNL address and Binding id).
Proposed HS-DSCH FDD Information IE for NBAP

It is proposed to add 1 additional IE in HS-DSCH MAC-d Flow Specific FDD Information IE for Option 2 (in addition to the already proposed additions under Option 1).

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

HS-DSCH MAC-d Flow Specific FDD Information







…















>Transport Bearer id List

0.. MaxnoofTrBearerid





>>Transport Bearer id
M

INTEGER




…







Range bound
Explanation

MaxnoofTrBearerid
Maximum number of HS-DSCH Transport bearers which can be shared

· 













Note: For TDD, the same Transport Bearer id List IE shall be included in the HS-DSCH MAC-d Flow Specific TDD Information IE for NBAP.

Open issue #2:

· Interaction between solutions performing UE multiplexing and direct SRNC-Node B bearers.
Direct Transport Bearer is SI at the moment and shall not prevent from Rel5 WI progress. And even direct transport might be adopted as Rel 6, no interaction problem is seen since DRNC(or CRNC) has right to decide mux option and direct transport bearer option as well. So DRNC always can decide which function it want to support.

Proposal: It is proposed to delete 2nd open issue in section 6.3.1.2.4.

2.2 Corrections in 6.3.1.2

6.3.1.2
Option 2 - One Transport Bearer for Multiple MAC-d flows for Multiple UE’s

6.3.1.2.1
Frame Protocol Aspects for HS-DSCH

This alternative is to allow multiple UEs to share the same transport bearers over Iub. Therefore transport bearers can be configured based on following factors,

· number of cells in Node-B i.e. if Node-B supports more than one cell => one transport bearer / cell

· priorities => transport bearer / priority

· only one transport bearer / Node-B

· the number of HSDPA related physical channels on Node-B.

· etc.

 In order to allow multiple MAC-d flows to use the same transport resources on Iub-interface, the MAC-d flows multiplexing - currently UE-ID multiplexing is provided only for the common channels (FACH/RACH)- should be adopted for the HSDPA related channels on Iub. In practice this means that either the services of the MAC-c/sh is needed, or if the multiplexing is provided on the FP level a new MAC-d flow multiplexing functionality is required on the FP layer.

Figure 6 presents the models where the MAC-d flow Mux is provided either on the MAC-c/sh or on the FP layer respectively.
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Figure 6: The case which MAC level multiplexing is allowed over Iub

In the option 2a (not the current RAN2 assumption), the MAC-d flow Mux could be based on the use of the RNTI in the MAC header. This method is already being used for common channels and it doesn't introduce anything new to the MAC-c/sh In the option 2b, the MAC-d flow Mux is moved to the FP layer, where the MAC-d flow Mux could be based either on RNTI or on a new identification in addition to MAC-d Flow ID, which needs to be defined on the FP layer for this purpose. 

 It is noted that option 2b is preferable considering the interaction with RAN2 and the work load.
6.3.1.2.2
Data Frame Format for HS-DSCH Frame Protocol

The HS-DSCH FP facilitates multiplexing of data streams from different UEs onto the same data frame and allows multiple UEs and multiple MAD-d flows to share the same transport bearer.
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Figure 7: HS-DSCH Iur/Iub Data Frame Structure

Header of data frame consists of NumOfMAC-d Flows and 1 to k sub-headers of data streams for each MAC-d flow. In the payload are placed sub-payloads for each UE-ID and HS-DSCH MAC-d Flow ID combination.

6.3.1.2.2.1
Coding of information elements in data frames

Header CRC

Description: Cyclic Redundancy Checksum calculated on the header of a data frame with polynomial X^7+X^6+X^2+1. The CRC calculation shall cover all bits in the header, starting from bit 0 in the first byte (FT field) up to the end of the header.

Value range: {0-127}.

Field length: 7 bits.

Frame Type (FT)

Description: describes if it is a control frame or a data frame.

Value range: {0=data, 1=control}.

Field Length: 1 bit.

NumOfMAC-d Flows
Description: Indicates the number of MAC-d Flows in the payload.

Value range: {1-255}.

Field Length: 8 bits.

UE-ID (FFS)

As UE-ID is proposed to use DRNTI. Using proprietary UE-ID for FP is FFS.

Description: Identifies the UE in the DRNC.

Value range: {0-1048575}.

Field length: 20 bits.

Common Transport Channel Priority Indicator (CmCH-PI)

Description: CmCH-PI is the relative priority of the data frame and the SDUs included.

Value range: {0-15, where 0=lowest priority, 15=highest priority}.

Field length: 4 bits.
Priority Queue ID
Same definition with the one in section 6.3.1.1.2





MAC-d PDU Length

Description: The value of that field indicates the size of MAC-d PDU.
Value range: Same value range with the one in option 1.
Field Length: Same length with the one in option 1
HS-DSCH MAC-d Flow ID

Description: The value of that field indicates which MAC-d flow this PDU belongs to.

Value range: Same value range with the one in NBAP will be defined.
Field Length: FFS
NumOfPDU
Description: Indicates the number of MAC-d PDUs in the payload.

Value range: {1-255}.

Field Length: 8 bits.

User Buffer Size

Description: Indicates the users' buffer size (i.e. the amount of data in the buffer) in octets for a given Common Transport Channel Priority.

Value range: {0-65535}.

Field length: 16 bits.

MAC-d PDU
Description: Same with option 1
Field length: Same with option 1.
Payload CRC

Description: Cyclic Redundancy Checksum calculated on the payload of a data frame with polynomial X^16+X^15+X^2+1. The CRC calculation shall cover all bits in the data frame payload, starting from bit 7 in the first byte up to bit 0 in the byte before the payload CRC.

Field length: 16 bits.

Spare Extension

Description: Indicates the location where new IEs can in the future be added in a backward compatible way. 

Field length: 0-2 octets.

6.3.1.2.3 Control Frame Format for HS-DSCH Frame Protocol

In addition to the HS-DSCH Data Frame, all the control frames, which will be delivered over Iub HS-DSCH transport bearer, should be considered. Since in case HS-DSCH data frames may be multiplexed, and control frames also share the transport bearer, each control frame (Capacity Request, Capacity Allocation, …) on HS-DSCH transport bearer should include UE-id and HS-DSCH MAC-d Flow ID.  

6.3.1.2.4
Open Issues

· In case the CRNC indicates that the Node B may multiplex, can the Node B choose freely among the available transport bearers, or could there be limits regarding what level of multiplexing the CRNC can handle on each transport bearer

· Interaction between solutions performing UE multiplexing and direct SRNC-Node B bearers.
6.3.1.3
Inter-operability of Options 1 and 2

Both options 1 and 2 can exist together. In the case that either Node B or CRNC doesn’t want to multiplex HSDPA data streams then a separate bearer will be set up for each HSDPA data stream. When the CRNC has to set up a HSDPA data stream over the Iub, it will inform to the Node B a candidate list of transport bearer(This information implies whether Node B allows to multiplex or not). The Node B will then decide whether it wants to multiplex this data stream or not and in the case the Node B decides to multiplex, it will also choose the transport bearer to be shared among the one CRNC gave.

3 possible cases can be considered;

1. CRNC allows HSDPA data stream multiplexing and Node B decides to multiplex

2. CRNC allows HSDPA data stream multiplexing and Node B decides not to multiplex

3. CRNC doesn't allow HSDPA data stream multiplexing 

Case 1 : Since both sides decide to multiplex, Node B chooses transport bearer to be shared and provides this information to the CRNC instead of new transport bearer information.

Case 2 : Since mux-option cannot be used, Node B provides new transport bearer information to CRNC.

Case 3 : Since mux-option cannot be used, Node B provides new transport bearer information to CRNC.

6.3.1.3.1
Signalling Flow Cases

6.3.1.3.1.1
CRNC allows HSDPA data stream multiplexing and Node B decides to multiplex (Case 1)
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Figure 8: Node B decides to Multiplex

1. SRNC needs to set up a HS-DSCH channel.

2. SRNC sends RADIO LINK SETUP REQUEST message to DRNC with Transport Bearer id List IE. Transport Bearer id List IE shows which transport bearer can be shared as well as whether this data stream may be multiplexed or not. In this example Transport Bearer id List IE has more than zero transport bearer id. (Mux option over Iur is FFS.)

3.  DRNC sends RADIO LINK SETUP REQUEST message to Node B with Transport Bearer id List IE. Transport Bearer id List IE shows which transport bearer can be shared as well as whether this data stream may be multiplexed or not. In this example Transport Bearer id List has more than zero transport bearer id.

4. Node B decides if mux option will be used or not. In this example Node B decides to multiplex.

5. Node B chooses a transport bearer to be shared among the transport bearer ids in the list received and replies with the transport bearer ID.

6. DRNC decides if mux option will be used or not. In this example DRNC decides to multiplex. (Mux option over Iur is FFS.)

7. DRNC chooses a transport bearer to be shared among the transport bearer ids in the list received and replies with the transport bearer ID.

6.3.1.3.1.2
CRNC allows HSDPA data stream multiplexing and Node B decides not to multiplex (Case 2)
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Figure 9: Node B decides not to multiplex

1. SRNC needs to set up a HS-DSCH channel.

2. SRNC sends RADIO LINK SETUP REQUEST message to DRNC with Transport Bearer id Lsit IE. Transport Bearer id List IE shows which transport bearer can be shared as well as whether this data stream may be multiplexed or not. In this example Transport Bearer id List IE has more than zero transport bearer id. (Mux option over Iur is FFS.)

3.  DRNC sends RADIO LINK SETUP REQUEST message to Node B with Transport Bearer id List IE. Transport Bearer id List IE shows which transport bearer can be shared as well as whether this data stream may be multiplexed or not. In this example Transport Bearer id List IE has more than zero transport bearer id.

4. Node B decides if mux option will be used or not. In this example Node B decides not to multiplex.

5. Node B replies with a new transport bearer ID as well as new transport information.

6. DRNC decides if mux option will be used or not. In this example DRNC decides not to multiplex. (Mux option over Iur is FFS.)

7. DRNC replies with a new transport bearer ID as well as new transport information.

8. New transport bearers over Iub/Iur set up.

4. Conclusion

This contribution discussed open issues in option 2 and clarified option 2 to incorporate RAN2 decision.

5. Proposal

It is proposed to agree on the proposals in section 2.1 and to apply the proposed modification in the TR. It is also proposed to include section 2.2.

In addition, TR shows feasible way to multiplex MAC-d flows of HSDPA in one FP, it is proposed to accept Option 2 for HSDPA data transfer and add a sentence, "HSDPA Mux option was agreed." in Chap 7.

6. Reference

[1] 3GPP TR 25.877 v0.4.1
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