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1 Introduction

Generally we expect that support of HS-DSCH will have impact on following UTRAN functions and protocols:

· Transfer of UE capabilities (RRC)
· Radio Access Bearer setup/release/modification (RANAP)

· Establishment, reconfiguration and release of HS-DSCH radio network resources (RRC, NBAP, RNSAP)

· Measurement procedures - possibly (RRC, NBAP)

However, introduction of the HS-DSCH does not necessarily require any new NBAP, RNSAP and RRC procedures and messages.  The already specified procedures should be generally applicable for support of the HS-DSCH. Therefore only limited adaptations are expected, primarily consisting of inclusion of new - and modification of existing - information elements and the corresponding procedure text.

The purpose of this contribution is the identification of impact on the RRC procedures including the necessary additions and modifications of information elements to enable support of the HS-DSCH.

2 RRC information elements required for support of HS-DSCH

2.1 UE information elements

2.1.1 UE radio access capability

TR 25.855  [3] presently defines the following UE capability parameters:


UE radio access capability parameter
Value range

RLC and MAC-hs parameters
Total buffer size



Maximum number of AM RLC entities


PHY parameters
Transport channel parameters in downlink
Maximum number of HS-DSCH
transport-channel bits that can be received within an HS-DSCH TTI
[1600], [4000], [6400], [9600], [14400], [19200], [27200]







Physical channel parameters in downlink
Maximum number of HS-DSCH codes received
5, 10, 15



Total number of soft channel bits
[19200], [38400], [48000], [57600], [76800], [96000], [115200], [153600], [172800]



Minimum inter-TTI interval
1, 2, 3

NOTE: the interval depicts the distance from the beginning of a TTI to the beginning of the next TTI assigned to the UE

The following existing IEs need to be updated by above parameters:

· In the IE “Radio access capability” a new IE “MAC-hs capability” to be added. The new IE  “MAC-hs capability” would include “Total buffer size”. 

· IE “physical channel capability”:  above PHY parameters need to be added

· IE “RLC capability”:   needs to be checked if  “Maximum number of AM RLC entities” can  remain unchanged 

2.1.2 Activation time

Activation time for HS-DSCH transmission and reception, given in terms of the Connection Frame Number. The current IE “Activation time” can be reused in the messages, with some additional procedure text regarding its application for the HS-DSCH. 

Note: An open issue is the mapping of DPCH CFN to HS-DSCH TTI, which also may have impact on ciphering.
2.2 Radio bearer information elements

2.2.1 RB mapping info

This information element needs to be changed to allow mapping of logical channels onto HS-DSCH. 

2.3 Transport channel information elements

2.3.1 Transport block size mapping table

The Transport Format and Resource related Information (TFRI) which is transmitted by the Node B on the HS-SCCH consists of following parts: 

· Channelization code allocation index  

The table providing the mapping of channelization code allocation index to a specific allocation of codes (i.e. number of codes and code identifiers) is fixed and does not need to be signalled on the radio interface.

· Type of modulation  

Indication whether QPSK or 16QAM is used.

· Transport block size identifier

Transport block (TB) size together with Modulation type and Redundancy Version (RV) enables correct decoding of a transport block received on HS-PDSCH(s). 

The information required to separate a transport block into a MAC-hs header and a certain number of MAC-d PDUs of specific size should entirely be included in the MAC header (Note: only if this approach would result in a lot of redundancy this information should be covered by the TFRI).

Mapping of combinations of TB size and RV to rate matching parameters requires a mapping table given below: 

TB size 1    RV 1        (       set of parameters defining rate matching attributes (eini) #1

TB size 1    RV 2        (       set of parameters defining rate matching attributes (eini) #2

TB size 1    RV 3        (       set of parameters defining rate matching attributes (eini) #3

…

TB size 2    RV 1        (       set of parameters defining rate matching attributes (eini) #n+1

TB size 2    RV 2        (       set of parameters defining rate matching attributes (eini) #n+2

TB size 2    RV 3        (       set of parameters defining rate matching attributes (eini) #n+3

...

The above table must have as many entries as there exist combinations of RV and TB size. It is referred here to as Transport block size mapping table. This IE must be transmitted to the UE at the initial HS-DSCH assignment and it should be possible to reconfigure by RRC procedures enabled for a transport channel reconfiguration (Radio bearer establishment, Radio bearer release, Radio bearer reconfiguration, Transport channel reconfiguration and Cell update).

2.3.2 MAC-d PDU size mapping table 

For each output of a MAC-d entity allocated to one user in the RNC (denoted here as an “HS-DSCH data stream” since it is neither a transport channel or a logical channel), the different numbers N of MAC-d PDUs which can be included into one MAC-hs PDU needs to be defined.  The MAC-d PDU size shall be fixed for each “HS-DSCH data stream”, and can be derived from the IE “RB mapping info”.

The total size of a MAC-hs SDU (transport block) is then comprised of the size of the fixed part of the MAC-hs header (i.e. all except “PBN”) plus N times the MAC-d PDU size.

The MAC-d PDU size mapping table should include all possible mappings of HS-DSCH data streams into transport blocks. The MAC-hs header needs to be extended by a “MAC PDU mapping identifier (MPID)” which provides identification which entry of the MAC-d PDU size mapping table is applicable. An example of a MAC-d PDU size mapping table is given below:

MAC PDU mapping identifier (MPID)
HS-DSCH 

data stream ID
#MAC-d PDUs 

(TBs)

0
0
N00

1
0
N01

…
....
...

4
0
N04

5
1
N10

6
1
N11

7
1
N12

8
1
N13

9
2
N20

10
2
N21

…
...
…

The MPID field in the MAC-hs header should have a fixed length of 5 bits. The definition of the MAC-d PDU size mapping table could be done in an analogous way as used to specify the TFCI mapping table in R’99 based on the CTFC. 

Note: instead if indicating the number of MAC-d PDUs in the TTI, the MPID field could indicate the size of the MAC-d PDU. The number of MAC-d PDUs would then be calculated based on the MPID field and the transport block size.

2.3.3 Transport Format Set

The present IE “Transport Format Set” needs to be changed for HS-DSCH.  TTI option “2 ms” needs to be included. Calculation of the transport block size needs to be changed due to the MAC-hs header. The terminology used in the description of this IE needs to be adapted somewhat to the new concept of having only a single transport block which consists of several MAC-d PDUs for the HS-DSCH.

2.3.4 MAC-hs reset indicator

The new IE “MAC-hs reset indicator” indicates whether the UE shall reset its MAC-hs entity. A typical use of this IE is at inter-Node B serving HS-DSCH cell change. This new IE needs to be included into all RRC procedures enabled for a transport channel reconfiguration.

2.3.5 Number of HARQ processes

The number of parallel HARQ processes shall be selected by the SRNC based on radio bearer parameter settings. This should be possible to reconfigure by the RRC procedures enabled for a transport channel reconfiguration.

2.4 Physical channel information elements

2.4.1 Serving HS-DSCH radio link indicator
It is assumed that the downlink DPCH, HS-SCCH(s) and HS-PDSCH(s) received by one UE shall all employ the same scrambling code. The IE “Serving HS-DSCH radio link indicator” identifies the radio link within the present active set the HS-DSCH shall be received and it needs to be included in all possible reconfiguration messages.

2.4.2 HS-SCCH information

This IE shall include the information to enable reception of the HS-SCCH. Consists of 

· number of HS-SCCHs to be received

· indication of channelization codes 

The new IE “HS-SCCH information” needs to be included in all possible reconfiguration messages.

2.4.3 HS-DSCH UE identity

The physical layer uses this IE as input to the calculation of the CRC of the HS-SCCH data. The value of the IE should be assigned by the CRNC uniquely among all UEs having an HS-DSCH assignment within the cell. 

For a robust implicit UE identification using the CRC, the size of the HS-DSCH UE identity should less than or equal to the size of the CRC. An HS-DSCH UE identity of 8 bits would be the minimum, since up to 256 users could have an HS-DSCH assignment simultaneously in CELL_DCH state. 

Please note that it is not obvious that the C-RNTI (16 bits) can be reused as the HS-DSCH UE identity in the CELL_DCH state for HS-DSCH. In the R99 and REL-4 RRC specifications the C-RNTI is intended to be used in the CELL_FACH state, and it is explicitly stated that the UE removes any C-RNTI at a transition to the CELL_DCH state (see subclause 8.2.2.3).  

The HS-DSCH UE identity needs to be included in all possible reconfiguration messages.

2.4.4 Channelization code allocation mapping table

The mapping table needed to derive the channelization code allocation from a received TFRI is fixed for all UEs and written in a specification. The assumption is therefore that it does not need to be transmitted over the radio interface.

2.4.5 Measurement feedback information

To enable channel quality measurements in the UE, a new information element “Measurement feedback information” needs to be transferred to the UE, consisting of the following parts [3]:

· Phs, default power offset between the HS-PDSCH code channel and P-CPICH (or S-CPICH in case beamforming with S-CPICH is used). This parameter needs to be configured in the Node B and must also be indicated to the UE.

· BLER threshold, BLER value that UE uses for selecting the TFRC.  Possible values of the BLER threshold are FFS. Note: Basically not clear which threshold shall be used, otherwise single value would be sufficient due to steepness of the BLER curves. 
· Measurement feedback cycle k.  k has a possible value of [1,5, 10,20,,40,80] corresponding to the feedback cycle of [2,10,20,40,80, 160] msec.  In addition, with the indication k=0, measurement feedback can be shut off completely.  (Note: It is to be determined whether k can have two values, in which case that k is selected depending on HS-DSCH activity.)
· Measurement feedback offset l.  The exact definition of l is to be determined.
The IE “Measurement feedback information” needs to be included in all possible reconfiguration messages. 

Note: this IE can alternatively be classified as a Measurement IE. However, the usage of it is not in the measurement control procedure so it feels better to have it as a physical channel IE.
3 Modifications of existing procedures

3.1 General

Assignment, reconfiguration and release of HS-DSCH related resources needs to be performed with any of the following procedures:
· Radio bearer establishment 
· Radio bearer reconfiguration 
· Radio bearer release 
· Transport channel reconfiguration
· Physical channel reconfiguration
· Cell update (at transition to CELL_DCH state)
Moreover, the following procedures are additionally identified as having (a potential) impact by the HS-DSCH:

· RRC connection establishment (for transfer of HS-DSCH related UE capabilities)
· Transfer of UE capability information (for transfer of HS-DSCH related UE capabilities)
· Physical channel reconfiguration failure (for indication of any HS-DSCH physical layer configuration related errors detected in run-time by the UE) - for further study
· Physical shared channel allocation (TDD only)- for further study
The rest of the RRC procedures are assumed to coexist with the HS-DSCH without any direct impact. For instance, we do not suggest any modification of the Active set update or Measurement procedures relating to the HS-DSCH at this stage.

The impact on the existing procedures is further discussed below.

3.2 Radio bearer control procedures 

3.2.1 Radio bearer establishment
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Figure 1: Radio bearer establishment combined with assignment of HS-DSCH

3.2.2 Other reconfiguration procedures

An example of an inter-Node B serving HS-DSCH cell change where the Physical channel reconfiguration procedure is employed is shown in Figure 2.
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Figure 2: Reconfiguration of HS-DSCH assignment

3.3 RRC connection mobility procedures

3.3.1 Cell and URA update procedures

Changes are needed in the CELL UPDATE message if establishment of HS-PDSCH should be possible at transfer to CELL_DCH state from CELL_FACH state (e.g. at radio link failure). The changes would be similar as in the radio bearer control procedures and very straightforward.

3.3.2 Active set update

We assume that addition of a new radio link does not need to be combined with a change of the serving HS-DSCH cell. Therefore the Active set update procedure does not need to be complemented with assignment of HS-DSCH resources. However, the Active set update may imply releasing the serving HS-DSCH radio link and therefore it may also release HS-DSCH resources. This would possible have an impact on the current procedure text.

3.3.3 Hard handover

See radio bearer control procedures.

4    Proposal

We propose to take the suggested changes into account when producing the REL-5 RRC CR(s) for HSDPA.
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