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1. Introduction
The current MAC TS seems inconsistent of ambiguous about the error handling on E-DPCCH.

Particularly, the following topics should be clarified:

· decoding of RV information and H-ARQ failure handling

· retransmission of SI without higher layer data.


2. Discussion
2.1 Decoding of Redundancy Version

( in 3GPP TS 25.212, V6.6.0  Multiplexing and channel coding (FDD):

 4.9.2.2
Information field mapping of retransmission sequence number

To indicate the redundancy version (RV) of each HARQ transmission and to assist the Node B soft buffer management a two bit retransmission sequence number (RSN) is signalled from the UE to the Node B. The Node B can avoid soft buffer corruption by flushing the soft buffer associated to one HARQ process in case more than 3 consecutive E‑DPCCH transmissions on that HARQ process can not be decoded or the last received RSN is incompatible with the current one.

The RSN is set by higher layers as described in [16]. The RSN is mapped such that xrsn,1 corresponds to the MSB.

The applied E-DCH RV index specifying the used RV (s and r parameter) depends on the RSN, on  Nsys / Ne,data,j, and if RSN=3 also on the TTIN (TTI number). For 10 ms TTI the TTI number is equal to the CFN, for 2 ms TTI 

TTIN = 5*CFN + subframe number

where the subframe number counts the five TTIs which are within a given CFN, starting from 0 for the first TTI to 4 for the last TTI. NARQ is the number of Hybrid ARQ processes.

Table 16: Relation between RSN value and E-DCH RV Index

	RSN Value
	Nsys / Ne,data,j <1/2
	1/2 ≤ Nsys / Ne,data,j

	
	E-DCH RV Index
	E-DCH RV Index

	0
	0
	0

	1
	2
	3

	2
	0
	2

	3
	[ (TTIN/NARQ( mod 2 ] x 2
	(TTIN/NARQ( mod 4


The UE shall use either
· an RV index as indicated in Table 16 and according to the RSN

· or, if signalled by higher layers only E-DCH RV index 0 independently of the RSN.

( Furthermore, in 3GPP 25.309, V6.4.0  FDD Enhanced Uplink – Overall description:

7.2.5
Details of MAC-es/MAC-e

The MAC-es/e handles the E-DCH specific functions. The split between MAC-e and MAC-es in the UE is not detailed. In the model below the MAC-e/es comprises the following entities:

-
HARQ:
The HARQ entity is responsible for handling the MAC functions relating to the HARQ protocol. It is responsible for storing MAC-e payloads and re-transmitting them. The detailed configuration of the hybrid ARQ protocol is provided by RRC over the MAC-Control SAP. The HARQ entity provides the E-TFC, the retransmission sequence number (RSN), and the power offset to be used by L1. Redundancy version (RV) of the HARQ transmission is derived by L1 from RSN, CFN and in case of 2 ms TTI from the sub-frame number. RRC signalling can also configure the HARQ entity to use RV=0 for every transmission.
( and in 3GPP TS 25.331 , V 6.7.0 ; RRC Protocol :

10.3.5.7d
HARQ Info for E-DCH

This IE is used in relation to the E-DCH transport channel.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	HARQ RV Configuration
	MD
	
	Enumerated (rv0)
	If “rv0” is indicated, the UE shall only use E_DCH RV index 0.
Default value is “rvtable”, in which case the UE shall use an RSN based RV index as specified in [27]
	REL-6


But, currently, nothing is specified in 3GPP TS 25.321, V 6.6.0 (MAC protocol Specification), about the HARQ RV Configuration.

( 4.2.3.4
MAC-e/es entity – UE Side

The MAC-es/e handles the E-DCH specific functions. The split between MAC-e and MAC-es in the UE is not detailed. In the model below the MAC-e/es comprises the following entities:

-
HARQ:
The HARQ entity is responsible for handling the MAC functions relating to the HARQ protocol. It is responsible for storing MAC-e payloads and re-transmitting them. The detailed configuration of the hybrid ARQ protocol is provided by RRC over the MAC-Control SAP. The HARQ entity provides the E-TFC, the retransmission sequence number (RSN), and the power offset to be used by L1. Redundancy version (RV) of the HARQ transmission is derived by L1 from RSN, CFN and in case of 2 ms TTI from the sub-frame number. 

On UE side, since the split is implementation dependent, the Mac-e entity is aware of the HARQ RV Configuration even if this is not explicitly stated in the specification.

But, currently, nothing is specified in 3GPP TS 25.433, V 6.7.0 (NBAP – Protocol Specification) allowing MAC-e on UTRAN side to be aware of the HARQ RV Configuration.

In our view, the Node B needs to be aware of HARQ RV Configuration in order to detect and handle errors in the decoded RSN. Therefore, 3GPP TS 25.433 should be corrected (by RAN3).

2.2 HARQ failure handling

( in 3GPP 25.212, V6.6.0;  Multiplexing and channel coding (FDD):

4.9.2.2
Information field mapping of retransmission sequence number

To indicate the redundancy version (RV) of each HARQ transmission and to assist the Node B soft buffer management a two bit retransmission sequence number (RSN) is signalled from the UE to the Node B. The Node B can avoid soft buffer corruption by flushing the soft buffer associated to one HARQ process in case more than 3 consecutive E‑DPCCH transmissions on that HARQ process can not be decoded or the last received RSN is incompatible with the current one.
( Furthermore, in 3GPP 25.309, V6.4.0;  FDD Enhanced Uplink – Overall description:

8.2
Error handling

The most frequent error cases to be handled are the following:

-
NACK is detected as an ACK: the UE starts afresh with new data in the HARQ process. The previously transmitted data block is discarded in the UE and lost. Retransmission is left up to higher layers;

· ACK is detected as a NACK: if the UE retransmits the data block, the NW will re-send an ACK to the UE. If in this case the transmitter at the UE sends the RSN set to zero, the receiver at the NW will continue to process the data block as in the normal case;

· Error cases have been identified regarding the HARQ operation during soft handover:

-
In case the HARQ control information transmitted on the E-DPCCH could not be detected RSN_max times in a row for one HARQ process, a soft buffer corruption might occur. Each HARQ process uses RSN and the transmission time (CFN, sub-frame) elapsed since storing data in the associated soft buffer in order to flush the soft buffer and to avoid a wrong combining of data blocks. 

-
Duplication of data blocks may occur at the RNC during soft handover. The reordering protocol needs to handle the detected duplications of data blocks.
“HARQ failure handling “ so far is described in 3GPP TS 25.212. Since  “HARQ failure handling “ is not only a “Layer 1 functionality”  but should be rather regarded as MAC-Layer functionality then, the “HARQ failure handling “ requirement should be reflected into RAN2 or at least referred to.

2.3 Scheduling Information retransmission and content

There seem to be different interpretations about the content of Scheduling Information when it is retransmitted.
( in 3GPP 25.321, V 6.6.0: MAC protocol Specification

Requirement A

9.2.5.3.2
Scheduling Information

The Scheduling Information is located at the end of the MAC-e PDU and is used to provide the serving Node B with a better view of the amount of system resources needed by the UE and the amount of resources it can actually make use of. The transmission of this information will be initiated due to the quantization of the transport block sizes that can be supported or based on the triggers defined in subclause 11.8.1.6. When a Scheduling Information is transmitted, its contents shall always be updated. The logical channels for which a non-scheduled grant is configured shall never be taken into account when putting together this information. In addition, the RRC may restrict applicability for logical channels for which no non-scheduled grant was configured.

Requirement B

11.8.1.1.2 HARQ process

NOTE:
In the case where the Scheduling Information is transmitted alone, without any higher layer data the UE will keep re-transmitting the data until an ACK is received from the serving cell or the maximum number of re-transmissions is received. In the latter case, periodic triggering will be relied upon for reliability.
Furthermore, the E-TFC Selection algorithm (11.8.1.4) states:

11.8.1.4 E-TFC Selection

For each MAC-d flow, RRC configures MAC with a HARQ profile and a multiplexing list. Additionally, RRC configures MAC with a power offset for "Control-only" transmissions. This power offset and a maximum number of HARQ transmissions of [16] will be used to define a HARQ profile for “Control-only” transmissions which will be used, in case the Scheduling Information needs to be transmitted without any higher-layer data. The HARQ profile includes the power offset and maximum number of HARQ transmissions to use for this MAC-d flow. The multiplexing list identifies for each MAC-d flow(s), the other MAC-d flows from which data can be multiplexed in a transmission that uses the power offset included in its HARQ profile.

We propose to clarify the following behaviour: each time a Scheduling Information (SI) is sent, if it is transmitted with higher layer data, the SI content shall be updated. Consequently, if on the transmission of a SI without any higher layer data a “NACK“ is received, the UE shall not flush the HARQ Tx buffer; on the transmission of a SI with higher layer data, the UE shall flush the HARQ Tx buffer and create a new (“Updated“) SI message for transmission.

1) Since “maximum number of HARQ transmissions (= number of retransmissions) “ also applies for Control only transmissions, it should be clarified that retransmission for MAC-e PDU containing only a SI are allowed.

2) Furthermore, “maximum number of retransmission” is associated with a particular MAC-d Flow Identity (see NBAP TS 25.433, subclause 9.2.2.13), so if a UE has more than one MAC-d Flows assigned, the “maximum number of retransmission” which should be used needs to be clarified.

Among several MAC-d Flows, we propose to choose the “maximum number of retransmission” from the MAC-d Flow Identity with the highest priority, because the buffer content from the highest priority should be the one addressed in the Scheduling Information content.

3) A “power offset for "Control-only" transmissions” is indeed defined in RRC (TS 25.331) but is still missing  in NBAP Protocol (TS 25.433). We propose to inform RAN3 about the missing power offset for "Control-only" transmissions” and ask for a correction.

3. Conclusion and proposals

In order to solve issues on decoding of RV information, H-ARQ failure handling, and retransmission of SI without higher layer data, we propose to:

· Liase RAN3 about the need of

· HARQ RV Configuration in NBAB signalling 3GPP TS 25.433

· “power offset for "Control-only" transmissions” signalling 3GPP TS 25.433
· Review and include the following CR on 25.321:

· HARQ failure handling “ is described,
· Retransmission of Scheduling Information alone, without any higher layer, is allowed, 
· Retransmission of Scheduling Information  is configured with the maximum number of retransmission”  defined from the MAC-d Flow Identity with the highest priority.
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4.2.4.5
MAC-e entity – UTRAN Side

There is one MAC-e entity in the Node B for each UE and one E-DCH scheduler function in the Node-B. The MAC-e and E-DCH scheduler handle HSUPA specific functions in the Node B. In the model below, the MAC-e and E-DCH scheduler comprises the following entities:

· E-DCH Scheduling:

This function manages E-DCH cell resources between UEs. Based on scheduling requests, Scheduling Grants are determined and transmitted. The general principles of the E-DCH scheduling are described in subclause 11.8.2.3 below. However implementation is not specified (i.e. depends on RRM strategy).

· E-DCH Control:

The E-DCH control entity is responsible for reception of scheduling requests and transmission of Scheduling Grants. The general principles of the E-DCH schedulling are described in subclause 11.8.2.3 below.

· De-multiplexing:

This function provides de-multiplexing of MAC-e PDUs. MAC-es PDUs are forwarded to the associated MAC-d flow.

· HARQ:

One HARQ entity is capable of supporting multiple instances (HARQ processes) of stop and wait HARQ protocols. Each process is responsible for generating ACKs or NACKs indicating delivery status of E-DCH transmissions. The HARQ entity handles all tasks that are required for the HARQ protocol. In case the HARQ control information transmitted on the E-DPCCH could not be detected RSN_max times in a row for a given HARQ process, a wrong combining of data blocks, shall be avoided  in the HARQ process by flushing the soft buffer as described in [6] subclause 4.9.2.2.  
The associated signalling shown in the figure illustrates the exchange of information between layer 1 and layer 2 provided by primitives.

----------------------------------------------- next change ------------------------------------------------------------
9.2.5.3.2
Scheduling Information

The Scheduling Information is located at the end of the MAC-e PDU and is used to provide the serving Node B with a better view of the amount of system resources needed by the UE and the amount of resources it can actually make use of. The transmission of this information will be initiated due to the quantization of the transport block sizes that can be supported or based on the triggers defined in subclause 11.8.1.6. When a Scheduling Information is transmitted with higher layer data, its contents shall always be updated. The logical channels for which a non-scheduled grant is configured shall never be taken into account when putting together this information. In addition, the RRC may restrict applicability for logical channels for which no non-scheduled grant was configured.

This information includes the following fields:

-
Highest priority Logical channel ID (HLID):
The HLID field identifies unambiguously the highest priority logical channel with available data. If multiple logical channels exist with the highest priority, the one corresponding to the highest buffer occupancy will be reported. The length of the HLID is 4 bits. In case the TEBS is indicating index 0 (0 bits), the HLID shall indicate the value "0000".

-
Fields related to amount of available data:

-
Total E-DCH Buffer Status (TEBS):
The TEBS field identifies the total amount of data available across all logical channels for which reporting has been requested by the RRC. The reported total amount of data available across all logical channels for which reporting has been requested by RRC shall be rounded up to the nearest TEBS value. The length of this field is 5 bits. The values taken by TEBS are shown in Table 9.2.5.3.2-1.
Table 9.2.5.3.2-1: TEBS Values

	Index
	TEBS Value (bits)

	0
	0

	1
	80

	2
	100

	3
	123

	4
	153

	5
	189

	6
	234

	7
	290

	8
	360

	9
	446

	10
	552

	11
	684

	12
	848

	13
	1051

	14
	1303

	15
	1614

	16
	2000

	17
	2479

	18
	3073

	19
	3808

	20
	4719

	21
	5849

	22
	7248

	23
	8983

	24
	11133

	25
	13798

	26
	17100

	27
	21193

	28
	26266

	29
	32553

	30
	40344

	31
	50000


- Highest priority Logical channel Buffer Status (HLBS):
The HLBS field indicates the amount of data available from the logical channel identified by HLID, relative to the buffer size reported by TEBS. The reported relative amount of data available from the logical channel identified by HLID shall be rounded up to the nearest HLBS value. The length of HLBS is 4 bits. The values taken by HLBS are shown in table 9.2.5.3.2-2. In case the TEBS field is indicating index 0 (0 bits), the HLBS field shall indicate index 0.
Table 9.2.5.3.2-2: HLBS Values

	Index
	HLBS values (%)

	0
	5

	1
	7

	2
	8

	3
	10

	4
	12

	5
	14

	6
	17

	7
	21

	8
	25

	9
	31

	10
	37

	11
	45

	12
	55

	13
	68

	14
	82

	15
	100


· UE Power Headroom (UPH):
The UPH field indicates the ratio of the maximum UE transmission power and the corresponding DPCCH code power defined in [17]..  The length of UPH is [4 or 5] bits.

----------------------------------------------- next change ------------------------------------------------------------
11.8.1.4
E-TFC Selection

In FDD mode, the rules for E-TFC selection provided below shall apply to UEs in CELL_DCH state with an E-DCH transport channel configured. These UEs shall apply the E-TFC selection procedure when invoked by the HARQ entity (see subclause 11.8.1.1.1). In the case where a 2ms TTI is configured, E-TFC selection shall not be performed for TTIs that overlap with an uplink compressed mode gap. The E-TFC restriction procedure described in [12] shall always be applied before the E-TFC selection process below. Furthermore, for UEs that are also configured with a DCH transport channel on uplink, the TFC selection procedure shall be applied before either of these.

For each MAC-d flow, RRC configures MAC with a HARQ profile and a multiplexing list. Additionally, RRC configures MAC with a power offset for "Control-only" transmissions. This power offset and a maximum number of HARQ transmissions of [16] will be used to define a HARQ profile for “Control-only” transmissions which will be used, in case the Scheduling Information needs to be transmitted without any higher-layer data. The HARQ profile includes the power offset and maximum number of HARQ transmissions to use for this MAC-d flow. The multiplexing list identifies for each MAC-d flow(s), the other MAC-d flows from which data can be multiplexed in a transmission that uses the power offset included in its HARQ profile. If several MAC-d Flows have been assigned, the UE shall use the maximum number of HARQ transmissions from the MAC-d Flow with the highest priority in order to set the maximum number of HARQ transmissions for “Control-only” transmissions.
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