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1
Introduction
During the RAN2 #93 meeting in Malta there was a discussion, based on [1], requiring to update the behaviour in the RRC specification regarding how the UE must store the E-HICH and E-RGCH configuration.
In this contribution, we seek to discuss the possible combinations related to E-HICH and E-RGCH to understand their interdependence.
2
Background
In the RRC specification, the procedural text for updating the E-HICH and E-RGCH parameters are as follows:

	8.3.4.3
Reception of an ACTIVE SET UPDATE message by the UE
Upon reception of an ACTIVE SET UPDATE message the UE shall act upon all received information elements as specified in 8.6, unless specified otherwise in the following.
The UE may:

1>
maintain a list of the set of cells to which the UE has Radio Links if the IE "Cell ID" is present.

The UE shall:

1>
first add the RLs indicated in the IE "Radio Link Addition Information" which are not yet contained in the UEs active set;

1>
remove the RLs indicated in the IE "Radio Link Removal Information". If the UE active set is full or becomes full, an RL, which is included in the IE "Radio Link Removal Information" for removal, shall be removed before adding RL, which is included in the IE "Radio Link Addition Information" for addition;

1>
if the IE "Radio Links without DPCH/F-DPCH info" is present:

2>
store this IE and indicate to lower layers to start operation with Radio Links without DPCH/F-DPCH.
1>
else:

2>
perform the physical layer synchronisation procedure B as specified in [29] for the radio links which are not yet contained in the UEs active set.
1>
if the IE "E-HICH information" is included:

2>
store this E-HICH configuration for the concerning radio link.

1>
if the IE "E-HICH information" is included:

2>
store this E-RGCH configuration for the concerning radio link, if included.

1>
determine the value for the E_DCH_TRANSMISSION variable and take the corresponding actions as described in subclause 8.5.28;

1>
stop and reset timer T324 if running;

1>
stop monitoring target cell HS-SCCH;

1>
if the IE "MAC-es/e reset indicator" is included in the IE "UL 16QAM configuration":




Table 1: Storage of E-HICH and E-RGCH configuration in primary radio link
	8.3.4.3a
Handling of ACTIVE SET UPDATE message on secondary uplink frequency (FDD only)

The UE shall:

1>
if the IE "Uplink Secondary Cell Info FDD" is included:

2>
act as specified in subclause 8.6.6.49.

2>
determine the value for the SECONDARY_CELL_E_DCH_TRANSMISSION variable and take the corresponding actions as described in subclause 8.5.58.

1>
if the IE "Radio link addition information on secondary UL frequency" or the IE "Radio link removal information on secondary UL frequency" is included:

2>
first add the RLs indicated in the IE "Radio link addition information on secondary UL frequency";

2>
remove the RLs indicated in the IE "Radio link removal information on secondary UL frequency". If the UE secondary E-DCH active set is full or becomes full, an RL, which is included in the IE "Radio link removal information on secondary UL frequency" for removal, shall be removed before adding RL, which is included in the IE "Radio link addition information on secondary UL frequency" for addition;

2>
store this E-HICH configuration for the concerning radio link to be added, if included;

2>
store this E-RGCH configuration for the concerning radio link to be added, if included;

2>
if the secondary uplink frequency is an activated uplink frequency after the active set update procedure:

3>
if the IE "Radio Links without DPCH/F-DPCH indicator" is present:

4>
store the IE "F-DPCH frame offset" and ignore all other IEs received in "Downlink F-DPCH info for each RL on secondary UL frequency";
4>
indicate to lower layers to start operation with Radio Links without DPCH/F-DPCH


Table 2: Storage of E-HICH and E-RGCH configuration for secondary radio link
	8.6.6.4
Downlink information for each radio link
If the IE "Downlink information for each radio link" is included in a received message, the UE shall:

1>
if the UE would enter CELL_DCH state according to subclause 8.6.3.3 applied on the received message:

2>
if the UE is in TDD mode and shared transport channels are assigned to the UE:

3>
start to receive the indicated Secondary CCPCH.

2>
if the UE is in TDD mode and no shared transport channels are assigned to the UE:

3>
set the variable UNSUPPORTED_CONFIGURATION to TRUE.

2>
For FDD:

3>
if the IE "Serving HS-DSCH radio link indicator" is set to 'TRUE':

4>
consider this radio link as the serving HS-DSCH radio link and no longer consider any other radio link as serving HS-DSCH radio link.

2>
For FDD:

3>
if the IE "Serving E-DCH radio link indicator" is set to 'TRUE':

4>
consider this radio link as the serving E-DCH radio link and no longer consider any other radio link as serving E-DCH radio link.

3>
if the IE "E-AGCH Info" is included for the serving E-DCH radio link:

4>
store the newly received E-AGCH configuration.

NOTE:
The UTRAN should always include the IE "E-AGCH info" if the serving E-DCH radio link indicated in the message is another radio link than the serving E-DCH radio link prior to the procedure.
3>
if the IE "E-ROCH Info" is included for the serving E-DCH radio link:

4>
store the newly received E-ROCH configuration.

3>
if the IE "E-HICH information" is included:

4>
store this E-HICH configuration for the concerning radio link.

3>
if the IE "E-HICH information" is included or previously stored:

4>
store this E-RGCH configuration for the concerning radio link, if included.

3>
if the IE "E-HICH release indicator" is present:

4>
delete the stored E-HICH information;

4>
if variable UPLINK_MIMO_TRANSMISSION is set to TRUE:

5>
delete the stored E-HICH information for the secondary stream;

3>
if the “Secondary TB E-HICH release indicator” is present:

4>
delete the stored E-HICH information for the secondary stream;

3>
determine the value for the E_DCH_TRANSMISSION variable and take the corresponding actions as described in subclause 8.5.28.

3>
if the IE "F-TPICH info" is included:

4>
store this F-TPICH configuration for the concerning radio link.

3>
determine the value for the variable UPLINK_CLTD_TRANSMISSION and take the corresponding actions as described in subclause 8.5.69.
3>
if the IE "Radio Links without DPCH/F-DPCH info" is present:

4>
store this IE and indicate to lower layers to start operation with Radio Links without DPCH/F-DPCH.
3>
if the IE "Power Control Algorithm 3" is included in the IE "Downlink F-DPCH info for each RL":
4>
if the variable DTX_DRX_STATUS is set to TRUE:

5>
set the variable INVALID_CONFIGURATION to TRUE.




Table 3: Storage of E-HICH and E-RGCH configuration for primary radio link
	8.6.6.4a
Downlink information for each radio link on secondary UL frequency (FDD only)
For each of the IE "Downlink information for each radio link on secondary UL frequency" included in a received message, the UE shall:

1>
if the UE would enter CELL_DCH state according to subclause 8.6.3.3 applied on the received message:

2>
if the IE "Secondary serving E-DCH radio link indicator" is present:
3>
consider the radio link, identified by the IE "Primary CPICH info" as the secondary serving E-DCH radio link, and no longer consider any other radio link as secondary serving E-DCH radio link.

2>
else:
3>
consider the radio link, identified by the IE "Primary CPICH info" in the first IE "Downlink secondary cell info FDD" as the secondary serving E-DCH radio link, and no longer consider any other radio link as secondary serving E-DCH radio link.
2>
if the IE "E-AGCH Info" is included for the secondary serving E-DCH radio link:

3>
store the newly received E-AGCH configuration.

NOTE:
The UTRAN should always include the IE "E-AGCH info" if the secondary serving E-DCH radio link indicated in the message is another radio link than the secondary serving E-DCH radio link prior to the procedure.

2>
if the IE "E-HICH information" is included:

3>
store the E-HICH configuration for the concerning radio link.

2>
if the IE "E-RGCH information" is included:

3>
store the E-RGCH configuration for the concerning radio link.
2>
if the IE "Radio Links without DPCH/F-DPCH indicator" is present:

3>
store the IE "F-DPCH frame offset" and ignore all other IEs received in "Downlink F-DPCH info for each RL on secondary UL frequency";
3>
indicate to lower layers to start operation with Radio Links without DPCH/F-DPCH.
2>
if the IE "Power Control Algorithm 3" is included in the IE "Downlink F-DPCH info for each RL on secondary UL frequency":

3>
if the variable DTX_DRX_STATUS is set to TRUE:

4>
set the variable INVALID_CONFIGURATION to TRUE.
3>
else:

4>
indicated to lower layer to perform Power Control Algorithm 3 on the radio link indicated in this IE, as specified in [29].




Table 4: Storage of E-HICH and E-RGCH configuration for secondary radio link
Observation 1: For the Table 1 and Table 3 the primary radio link configuration follows a different rule for storing E-HICH and E-RGCH configurations i.e. E-RGCH configuration storage is conditional to the signalling of E-HICH

Observation 2: For the Table 2 and Table 4 the secondary radio link configuration follows a different rule for storing E-HICH and E-RGCH configurations i.e. E-RGCH configuration storage is independent to the signalling of E-HICH.
Observation 3: There seems to be an apparent misalignment between the interpretations of the E-HICH and E-RGCH configurations storage across radio links of primary and secondary type.

Also, during the Hetnet WI standardization phase, there were some notes made in the RAN2 meeting regarding the same topic. 
	R2-143462     Report and summary of email discussion [86#43]  Huawei Report
result of email discussion [86#43] REL-12 UTRA_HetNet_enh-Core
late

-     Ericsson thinks we should maybe refer to the extended E-HICH and common E-RGCH as (Radio link without F-DPCH/DPCH).   In RAN1 the concept of extended E-HICH and common E-RGCH doesn’t exist.  Huawei wonders what the RAN1 specs refer to.  

-     Nokia wonders if we can configure them individually.  Huawei thinks that it should be possible to configure them separately.   

-     Qualcomm wonders if we can configure DPCCH2 with radio links without F-DPCH.  Huawei confirms that the these two features cannot be configured together.  

=>  Radio links without F-DPCH 

-     Huawei wonders how do we configure F-DPCHless operation, the F-DPCH info today is mandatory.  Ericsson thinks that there is a choice in the structure to choice for F-DPCH or DPCH, so we can add a third choice  to say that this is a radio link without F-DPCH

-     Nokia Net wonders if the DPCCH2 is per macro or only one.  Qualcomm thinks only one, for multiflow we also currently only have one.  

-     Ericsson:what about dual cell and DPCCH2.  Qualcomm thinks that there is no problem  

-     Nokia Net thinks that the features should also be configured with other messages such as RBR, TCR, PCR.  

=>  No need for cell update confirm to be used to configure these sub-features.

=>  Noted


Table 5: Chairman’s notes from Report of 3GPP TSG RAN WG2 meeting #87

	Agreements
1.     Capability bits:

a)       One capability bit for DPCCH2

2.     ASU, Radio bearer reconfiguration, transport channel reconfiguration, and physical channel reconfiguration are used to  configure the sub-features (Radio link without F-DPCCH and DPCCH2)

3.     For Radio links without F-DPCH no new IEs for E-HICH or E-RGCH info need to be introduced 

4.     For DPCCH2, introduce a new IE “DPCCH2 info” containing the following basic parameters:

a)       power offset of DPCCH2’s initial power towards legacy DPCCH initial power
b)      Downlink F-DPCH info

c)       Updates to the IE “E-DPCCH/DPCCH power offset”

d)      “DPCH info” can be configured with “F-DPCH info”

5.      For the feature radio link with F-DPCH we will add a third choice “Downlink without F-DPCH/DPCH for each RL” in DPCH info

6.      Dual cell E-DCH and DPCCH2 is supported and the DPCCH2 is only configured on the primary.   

7.      Keep legacy behaviour (e.g. E-HICH can be configured without E-RGCH, but E-RGCH cannot be configured without E-HICH)

8.      The simultaneous configuration of DPCCH2 and radio links without F-DPCH can be allowed as long the radio link of the designated cell for DPCCH2 is configured with F-DPCH.  



Table 6: Statement about retaining legacy behaviour vis-à-vis configuration of E-HICH and E-RGCH

Observation 4: It is understood from Rel-12 discussions that the configuration of E-HICH and E-RGCH in the RRC specification is due to a legacy reason. However, it is not clear what the legacy reasons really were.
Based on an internal analysis few reasons of keeping the dependency of E-HICH on E-RGCH was the following (at least for the primary frequency):

- E-HICH without E-RGCH is allowed because non-serving cells could still possibly ACK E-DCH transmissions from the UE, even if not equipped to schedule/control (i.e. relatively control using the E-RGCH)
- E-RGCH without E-HICH is disallowed because if non-serving cells are not trying to ACK E-DCH, then the non-serving cell should not be allowed to potentially clash with the scheduling Node-B’s decisions (i.e. relatively control using the E-RGCH)
However, a different logic is followed for the secondary links.
3
Conclusion
Based on the discussions made for Table 1 through 6, we propose to seek for clarification on the relationship of the E-HICH and E-RGCH with respect to allowing or disallowing potential configurations.
Proposal: Send a LS to RAN1 seeking clarification on the relationship between E-HICH and E-RGCH for primary and secondary frequencies.
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