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1 Background
HS-SCCH orders provide a means for Node-B to modify the physical layer (L1) status of certain features in the UE. There are four types of HS-SCCH orders defined in the specification:-

1. Orders for activation/de-activation of DTX, DRX
2. Orders for activation/de-activation of HS-SCCH less operation

3. Orders for activation/de-activation of secondary downlink carrier(s)

4. Orders for activation/de-activation for secondary uplink carrier

When there is a serving cell change (SCC), the target cell is not aware of the L1 status for any of the four listed above. This is because there is no way for the target cell to know what orders were sent from the source cell prior to the serving cell change. Indeed, to resynchronize L1 status, it is explicitly stated (see [1]) that in case of serving cell change,the UE’s RRC instructs its physical layer to consider that the orders (from the source cell prior to SCC) were never received. For example, the below text is taken from [1]:

“If the variable DTX_DRX_STATUS is set to TRUE and the serving HS-DSCH cell was changed as a result of the received message, the UE shall instruct the physical layer to consider that the HS-SCCH orders were never received.” 
Whilst the behavior to forget HS-SCCH orders is quite clear in case of serving cell change, there is some ambiguity on UE behavior when there is a RRC reconfiguration but the serving cell is not changed as a result of the reconfiguration. For instance in [2] & [3], it has been suggested that when CPC is configured and there is a reconfiguration (e.g. switch from 2ms to 10ms TTI) but the serving cell is not changed, there is no reason not to retain the L1 CPC status. In what follows we summarize our understanding of the specification in these cases and propose a way forward.  
2 Discussion
In this following sections, we cite the relevant text from specifications to present a clear picture on how to handle HS-SCCH orders and L1 status after a reconfiguration without SCC and present our understanding.

2.1 HS-SCCH orders and RRC reconfiguration for Activation/De-activation of DTX, DRX

The following text is relevant from TS25.331:
Whenever the variable DTX_DRX_STATUS is set to TRUE after receiving this message and the value of IE "DTX-DRX timing information" included in this message is not "Continue", the UE shall:

1>
if the variable DTX_DRX_STATUS was set to TRUE before receiving this message:

2>
re-configure the physical layer to perform discontinuous uplink DPCCH transmission and enable or disable discontinuous downlink reception operations according to the variable DTX_DRX_PARAMS at the CFN corresponding to the frame boundary that is offset by the value of the IE "Enabling Delay" from the frame boundary where uplink transmission starts with the new configuration;

[...]

Further, the following text is taken from TS25.214 (the bullet points have been inserted for ease of reference, however, the actual text is verbatim)
1) If the higher layers set DTX_DRX_STATUS to TRUE (as described in [5]) then UE_DTX_DRX_Enabled is FALSE until Enabling_Delay radio frames have passed. After the higher layers have set DTX_DRX_STATUS to TRUE (as described in [5]) and Enabling_Delay radio frames have passed then UE_DTX_DRX_Enabled is TRUE. Otherwise UE_DTX_DRX_Enabled is FALSE.”
2) Whether discontinuous uplink DPCCH transmission operation or discontinuous downlink reception operation are applied is determined by the settings of UL_DTX_Active and DL_DRX_Active as follows:
a) UL_DTX_Active shall be set to TRUE while UE_DTX_DRX_Enabled is TRUE and discontinuous uplink DPCCH transmission is activated. Otherwise, UL_DTX_Active shall be set to FALSE. 
b) Discontinuous uplink DPCCH transmission shall be activated at the time when UE_DTX_DRX_Enabled is set to TRUE, and may be further deactivated or activated by layer 1 HS-SCCH orders (see section 6C.4).
c) DL_DRX_Active shall be set to TRUE while UE_DTX_DRX_Enabled is TRUE and UL_DTX_Active is TRUE and discontinuous downlink reception is activated. Otherwise, DL_DRX_Active shall be set to FALSE. 
d) Discontinuous downlink reception shall be activated at the time when UE_DTX_DRX_Enabled is set to TRUE, and may be further deactivated or activated by layer 1 HS-SCCH orders (see section 6C.4).
Now, let’s consider the following reconfiguration case in question: The variable DTX_DRX_STATUS is TRUE before reconfiguration and UE receives an RRC reconfiguration message such that:

· The serving cell is not changed

· The variable DTX_DRX_STATUS remains TRUE after the message.
· The IE “DTX-DRX timing information” has CHOICE “timing” not set to “Continue”. 

Then it is clear that after “Enabling Delay” frames have passed:

· “UE_DTX_DRX_Enabled” is set to TRUE ( from 1) cited above)

· As a result, “discontinuous uplink DPCCH transmission” is activated ( from 2b) )

· As a result, “UL_DTX_Active” is set to TRUE ( from 2a) )

· Finally, discontinuous uplink DPCCH transmission operation is applied ( from 2 ), i.e., UE begins doing DTX on uplink.

Note that in this example, irrespective of the physical layer (L1) status of DTX before reconfiguration, the UE will always enable DTX after such a reconfiguration. Similar situation applies for DL DRX operation. This leads to the following proposal:
Proposal 1a: Confirm the understanding of the specification that upon receiving any reconfiguration with the IE “DTX-DRX timing information” in which IE “timing” is not set to “Continue” and not resulting in a serving cell change, the UE starts DTX/DRX operation after “Enabling Delay” irrespective of what HS-SCCH orders were received prior to the reconfiguration.
It is also worth looking at the same example as presented above but with the IE “DTX-DRX timing information” set to “Continue”. In this case, there is no concept of “Enabling Delay”. Furthermore, following the same logic as above, we have that:-
·  “UE_DTX_DRX_Enabled” stays TRUE (before and after the reconfiguration)
· As a result, whether “discontinuous uplink DPCCH transmission” is activation or deactivated depends on HS-SCCH orders received prior to the reconfiguration ( from 2b) )

· As a result, the value of “UL_DTX_Active” depends on HS-SCCH orders received prior to the reconfiguration ( from 2a) )
· Finally, whether discontinuous uplink DPCCH transmission operation is applied ( from 2 ), i.e. whether UE begins doing DTX depends on HS-SCCH orders received prior to the reconfiguration 

This leads to the following proposal:

Proposal 1b: Confirm the understanding of the specification that upon receiving any reconfiguration with the IE “DTX-DRX timing information” in which IE “timing” is set to “Continue” and not resulting in a serving cell change, the UE remembers the L1 status of  DTX/DRX operation prior to the reconfiguration and applies it after the reconfiguration, i.e., whether the UE starts DTX/DRX after the reconfiguration depends on HS-SCCH orders prior to reconfiguration.

2.2 Activation/De-activation of DL Secondary Cell(s) Operation

For Activation/De-activation of DL secondary cell(s), the corresponding relevant text from specifications is presented in the Appendix A.2. For the purpose of being concise, we highlight the most relevant portion of the text below, taken from TS25.214:

If the UE is configured with a secondary serving HS-DSCH cell, then Secondary_Cell_Enabled is 1, otherwise Secondary_Cell_Enabled is 0 and Secondary_Cell_Active is 0. The secondary serving HS-DSCH cell shall be activated at the time when Secondary_Cell_Enabled is set to 1, and may further be deactivated or activated by HS-SCCH orders as specified in [2]. Secondary_Cell_Active shall be set to 1 while Secondary_Cell_Enabled is 1 and the secondary serving HS-DSCH cell is activated, otherwise Secondary_Cell_Active shall be set to 0.
Lets take an example case of an RRC reconfiguration with the IE “Downlink secondary cell info FDD” included. Furthermore, assume that mandatory IE “Configuration info”, included therein, is not set to “Continue”. Then upon this receiving this configuration at UE, the Secondary_Cell_Enabled is set to 1 and secondary serving HS-DSCH cell shall be activated (highlighted text above) irrespective of the HS-SCCH orders received before the reconfiguration. Note that in this case, the same  happens even if the IE “Configuration info” is set to “Continue”
This leads to the following two proposals:
Proposal 2a: Confirm the understanding of the specification that upon receiving any reconfiguration with IE “Downlink secondary cell info FDD” in which the IE “Configuration info” is not set to “Continue” and not resulting in a serving cell change,  the UE starts HS-DSCH operation on the secondary cell irrespective of what HS-SCCH orders were received prior to the reconfiguration.

Proposal 2b: Confirm the understanding of the specification that upon receiving any reconfiguration with IE “Downlink secondary cell info FDD” in which the IE “Configuration info” is set to “Continue” and not resulting in a serving cell change,  the UE starts HS-DSCH operation on the secondary cell irrespective of what HS-SCCH orders were received prior to the reconfiguration.
2.3 Activation/De-activation of HS-SCCH less Operation

For Activation/De-activation of HS-SCCH less Operation, the corresponding relevant text from specifications is presented in the Appendix A.1. One can perform similar exercise as presented in the previous sections, however for sake of conciseness, we directly jump to our conclusions:
Proposal 3a: Confirm the understanding of the specification that upon receiving any reconfiguration with IE “HS-SCCH less operation” not set to “Continue” and not resulting in a serving cell change, the UE starts HS-SCCH less operation irrespective of what HS-SCCH orders were received prior to the reconfiguration.

Proposal 3b: Confirm the understanding of the specification that upon receiving any reconfiguration with IE “HS-SCCH less operation” set to “Continue” and not resulting in a serving cell change, the UE starts HS-SCCH less operation irrespective of what HS-SCCH orders were received prior to the reconfiguration.

2.4 Activation/De-activation of UL Secondary Cell Operation

For Activation/De-activation of UL secondary cell, the corresponding relevant text from specifications is presented in the Appendix A.3. One can perform similar exercise as presented in the previous sections, however for sake of conciseness, we directly jump to our conclusions:
Proposal 4a: Confirm the understanding of the specification that upon receiving any reconfiguration with IE “Uplink secondary cell info FDD” in which the IE “Configuration info” is not set to “Continue” and not resulting in a serving cell change,  the UE remembers the L1 status of the uplink secondary cell prior to the reconfiguration and applies it after the reconfiguration, i.e., whether the UE starts E-DCH operation on the secondary cell depends on HS-SCCH orders prior to reconfiguration.
Proposal 4b: Confirm the understanding of the specification that upon receiving any reconfiguration with IE “Uplink secondary cell info FDD” in which the IE “Configuration info” is set to “Continue” and not resulting in a serving cell change,  the UE remembers the L1 status of the uplink secondary cell prior to the reconfiguration and applies it after the reconfiguration, i.e., whether the UE starts E-DCH operation on the secondary cell depends on HS-SCCH orders prior to reconfiguration.

2.5 On need for clarification in Specification

Based on the discussion presented in this document and the text cited from various specifications, it is our understanding that the specifications are clear in how to handle the L1 status after reconfigurations without serving cell change. This behaviour is captured in the proposals above. However, recent discussions in RAN WG2 meetings# 71, 71b & 72 (see [4],[5],[6]) have suggested that there is some confusion amongst companies on how to interpret the specifications for the DTX/DRX case which has led to potentially differing UE behaviours. In RAN2 #71b the following was captured in the chairman’s notes ([5]):

-
Way forward: Companies to discuss/contribute on NW workaround and how to capture in spec (if needed at all). Need to discuss how to harmonize the spec going forward and in which release.

In this regard there are three questions to be answered:
Question 1: What releases should the NW workaround apply to?

Question 2: What exactly is the NW workaround to synchronize potentially differing UE behaviours?

Question 3: What is the desired UE behaviour going forward and how to capture it in the specification?

On the first question, it is only feasible to mandate a (potentialy new) UE behaviour starting Rel 9, i.e., the NW workaround should apply to both Rel 7 and Rel 8. 
Proposal 5: NW workaround to harmonize potentially differing UE behaviours with regards to activation and de-activation of DTX/DRX should apply to Rel-7 and Rel-8.
One way to handle such differing UE behavioiur for DTX/DRX is by means of a note in the specifications as follows:
NOTE:
Whenever the variable DTX_DRX_STATUS is set to TRUE before and after receiving the message, the value of IE "DTX-DRX timing information" included in the message is not "Continue" and the serving HS-DSCH cell was not changed as a result of this message, the UE may or may not instruct the physical layer to consider that the HS-SCCH orders were never received.
Proposal 6: For Rel7&8, the NW workaround to harmonize potentially differing UE behaviours with regards to activation and de-activation of DTX/DRX is captured in the form of the NOTE in TS25.331 as presented above.

For the third question, we believe that starting Rel-9 onwards, there is no need for any further clarification in specifications or NW workarounds with regards to handling of L1 status after reconfigurations without serving cell change. The specifications are clear enough and the desired behaviour is as captured in Proposals 1-4.
Proposal 7: Rel-9 onwards, there is no need for any further clarification in specifications in the form of either normative text or NW workarounds with regards to handling of L1 status after reconfigurations without serving cell change.

3 Summary

Based on our reading of the specifications and the discussion presented in this document, it is proposed to agree on the following:-
Proposal 1a: Confirm the understanding of the specification that upon receiving any reconfiguration with the IE “DTX-DRX timing information” in which IE “timing” is not set to “Continue” and not resulting in a serving cell change, the UE starts DTX/DRX operation after “Enabling Delay” irrespective of what HS-SCCH orders were received prior to the reconfiguration.

Proposal 1b: Confirm the understanding of the specification that upon receiving any reconfiguration with the IE “DTX-DRX timing information” in which IE “timing” is set to “Continue” and not resulting in a serving cell change, the UE remembers the L1 status of  DTX/DRX operation prior to the reconfiguration and applies it after the reconfiguration, i.e., whether the UE starts DTX/DRX after the reconfiguration depends on HS-SCCH orders prior to reconfiguration.

Proposal 2a: Confirm the understanding of the specification that upon receiving any reconfiguration with IE “Downlink secondary cell info FDD” in which the IE “Configuration info” is not set to “Continue” and not resulting in a serving cell change,  the UE starts HS-DSCH operation on the secondary cell irrespective of what HS-SCCH orders were received prior to the reconfiguration.

Proposal 2b: Confirm the understanding of the specification that upon receiving any reconfiguration with IE “Downlink secondary cell info FDD” in which the IE “Configuration info” is set to “Continue” and not resulting in a serving cell change,  the UE starts HS-DSCH operation on the secondary cell irrespective of what HS-SCCH orders were received prior to the reconfiguration.

Proposal 3a: Confirm the understanding of the specification that upon receiving any reconfiguration with IE “HS-SCCH less operation” not set to “Continue” and not resulting in a serving cell change, the UE starts HS-SCCH less operation irrespective of what HS-SCCH orders were received prior to the reconfiguration.

Proposal 3b: Confirm the understanding of the specification that upon receiving any reconfiguration with IE “HS-SCCH less operation” set to “Continue” and not resulting in a serving cell change, the UE starts HS-SCCH less operation irrespective of what HS-SCCH orders were received prior to the reconfiguration.

Proposal 4a: Confirm the understanding of the specification that upon receiving any reconfiguration with IE “Uplink secondary cell info FDD” in which the IE “Configuration info” is not set to “Continue” and not resulting in a serving cell change,  the UE remembers the L1 status of the uplink secondary cell prior to the reconfiguration and applies it after the reconfiguration, i.e., whether the UE starts E-DCH operation on the secondary cell depends on HS-SCCH orders prior to reconfiguration.

Proposal 4b: Confirm the understanding of the specification that upon receiving any reconfiguration with IE “Uplink secondary cell info FDD” in which the IE “Configuration info” is set to “Continue” and not resulting in a serving cell change,  the UE remembers the L1 status of the uplink secondary cell prior to the reconfiguration and applies it after the reconfiguration, i.e., whether the UE starts E-DCH operation on the secondary cell depends on HS-SCCH orders prior to reconfiguration.

Proposal 5: NW workaround to harmonize potentially differing UE behaviours with regards to activation and de-activation of DTX/DRX should apply to Rel-7 and Rel-8.

Proposal 6: For Rel7&8, the NW workaround to harmonize potentially differing UE behaviours with regards to activation and de-activation of DTX/DRX is captured in the form of the NOTE in TS25.331 as presented above.

Proposal 7: Rel-9 onwards, there is no need for any further clarification in specifications in the form of either normative text or NW workarounds with regards to handling of L1 status after reconfigurations without serving cell change.
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A
Appendix

A.1 
Activation/De-activation of HS-SCCH less Operation

The following text is relevant from TS25.331:
Whenever the variable HS_SCCH_LESS_STATUS is set to TRUE, the UE shall:

1>
configure the physical and MAC layers to operate according to the HS_SCCH_LESS_PARAMS;

[...]
The following text is relevant from TS25.214:
If a UE detects that one of the monitored HS-SCCHs in sub-frame n carries consistent control information intended for this UE, the UE shall perform the following:

[...]

-
If the CRC of the HS-SCCH is OK:

[...]

-
Else, if HS-SCCH_less_Active is TRUE, the UE may start receiving the HS-PDSCHs configured for HS-SCCH-less operation and attempt to decode the HS-DSCH bits based on the set of possible HS-DSCH transport block sizes configured for HS-SCCH-less operation. Otherwise, the UE shall discard the information received on this HS-SCCH and HS-PDSCH.

If HS_SCCH_LESS_STATUS is TRUE then HS-SCCH_less_mode=1. Otherwise HS-SCCH_less_mode=0.

HS-SCCH-less_Active shall be set to TRUE while HS-SCCH_less_mode=1 and HS-SCCH-less operation is activated. Otherwise HS-SCCH_less_Active shall be set to FALSE. HS-SCCH-less operation shall be activated at the time when HS-SCCH_less_mode is set to 1, and may be further deactivated or activated by HS-SCCH orders as specified in [2]. This ordered deactivation or activation of the HS-SCCH-less operation is applied by the UE 12 slots after the end of the HS-SCCH subframe delivering the order.
A.2 
Activation/De-activation of Downlink Secondary Cell

The following text is relevant from TS25.331:
Whenever the variable SECONDARY_CELL_HS_DSCH_RECEPTION is set to TRUE, the UE shall:

1>
receive the HS-SCCH(s) according to the IE "Downlink Secondary Cell Info FDD" on the serving HS-DSCH radio link applying the scrambling code as received in the IE "DL Scrambling code";

[...]

1>
perform HS-DSCH reception procedures for the secondary serving HS-DSCH cell according to the stored HS-PDSCH configuration as stated in:

[...]
The following text is relevant from TS25.214:

If Secondary_Cell_Active is 1,

-
The UE shall simultaneously monitor an HS-SCCH set in the secondary serving HS-DSCH cell, and receive HS-DSCH if it is scheduled in that cell.

[...]

<skip to next relevant text>

If the UE is configured with a secondary serving HS-DSCH cell, then Secondary_Cell_Enabled is 1, otherwise Secondary_Cell_Enabled is 0 and Secondary_Cell_Active is 0. The secondary serving HS-DSCH cell shall be activated at the time when Secondary_Cell_Enabled is set to 1, and may further be deactivated or activated by HS-SCCH orders as specified in [2]. Secondary_Cell_Active shall be set to 1 while Secondary_Cell_Enabled is 1 and the secondary serving HS-DSCH cell is activated, otherwise Secondary_Cell_Active shall be set to 0.

A.3 
Activation/De-activation of Uplink Secondary Cell

The following text is relevant from TS25.331:
Whenever the variable SECONDARY_CELL_E_DCH_TRANSMISSION is set to TRUE, and the secondary uplink frequency is an activated uplink frequency, the UE shall:

1>
perform E_AGCH reception procedures on the secondary serving E-DCH cell according to the stored E_AGCH configuration as stated in:

2>
subclause 8.6.3.14 for the IE "Primary E-RNTI" and the IE "Secondary E-RNTI" for secondary serving E-DCH cell.

1>
perform E-HICH reception procedures for all radio links in the secondary E-DCH active set;

1>
perform E-RGCH reception procedures for all radio links in the secondary E-DCH active set for which an E-RGCH configuration has been provided;

1>
perform uplink DPCCH transmission on the secondary uplink frequency according to the stored uplink DPCH info configuration as stated in:

[...]
The following text is relevant from TS25.214:

If the UE is configured with multiple uplink frequencies, then the Secondary_EDCH_Cell_Enabled is 1, otherwise Secondary_EDCH_Cell_Enabled is 0 and Secondary_EDCH_Cell_Active is 0. 

The Secondary_EDCH_Cell_Active shall be set according to the following rules:

· Secondary_EDCH_Cell_Active is set to 0 when Secondary_EDCH_Cell_Enabled is 0 or Secondary_Cell_Active is 0 (as described in subclause 6A.1).

· Secondary_EDCH_Cell_Active shall remain set to 0, when Secondary_EDCH_Cell_Enabled is changed from 0 to 1. 

· Secondary_EDCH_Cell_Active shall be set to 0 or 1, upon the reception of HS-SCCH orders to deactivate or activate the secondary uplink carrier respectively as specified in [2] when Secondary_EDCH_Cell_Enabled is 1 and Secondary_Cell_Active is 1 (as described in subclause 6A.1).

· Secondary_EDCH_Cell_Active shall be set to 0 or 1, upon the reception of HS-SCCH orders to deactivate or activate both the secondary uplink carrier and the secondary serving HS-DSCH cell as specified in [2] when Secondary_EDCH_Cell_Enabled is 1 (as described in subclause 6A.1).

· Secondary_EDCH_Cell_Active can be set to 0 by higher layers (as described in [5]).

Secondary_EDCH_Cell_Active shall be set to 1 while Secondary_EDCH_Cell_Enabled is 1, Secondary_Cell_Active is 1 and the secondary uplink frequency is activated, otherwise Secondary_EDCH_Cell_Active shall be set to 0. If the Secondary_EDCH_Cell_Active is already equal to 1 when the UE receives an HS-SCCH order for activation of the secondary uplink frequency as specified in [2], then the UE shall not change the status of Secondary_EDCH_Cell_Active regarding the contents of the order, but shall transmit the HARQ-ACK acknowledging the HS-SCCH order.
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