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1 Introduction
During the WG meeting in San Francisco RAN1 initiated work on modifying the specifications. This contribution reviews the current draft CRs related to DC-HSUPA (see ‎[1]-‎[5]) and it aims to:

1. Identify locations in the specifications where modifications may be needed (e.g., for clarifying the changes introduced and related to DC-HSUPA).

2. Evaluate whether there is a need to introduce new terminology.

A review of the RAN1 CRs related to the introduction of DC-HSUPA ‎[1]-‎[5] is presented in section ‎2. The review is complemented by several proposals. The main purpose with these proposals is to use them as a base for determining what changes (if any) RAN1 can agree upon. Section ‎2 also proposes some new terminology that could be useful when specifying DC-HSUPA. The introduced terms are summarized in section ‎3.
2 Detailed review of the RAN1 specifications
2.1.1 Technical specification 25.211
In section 5.3.2.4, section 5.3.2.5, section 5.3.2.6, and section 5.3.2.14 it says:

… for one uplink E-DCH associated with the E-RGCH by higher layer signalling [Note: higher layer specifications need to ensure that E-RGCH, E-AGCH, E-HICH and F-DPCH are transmitted on the DL carrier that corresponds to the UL carrier with the E-DCH]
Where the exact relation between the downlink carrier where E-RGCH, E-AGCH, and E-HICH is transmitted and the corresponding uplink carrier should be specified was left within brackets. We believe that the relationship between uplink and downlink carriers does not need to be subject to any restrictions in the RAN1 specifications. Rather we believe that the relationship can be handled in higher layer specifications (RAN2 or RAN3).

Proposal 1: RAN1 should inform RAN2/RAN3 that the RAN1 specifications assume that the relationship between the uplink and downlink carriers is specified by higher layer specifications. 
In section 7.1 it says:

The F-DPCH timing may be different for different F-DPCHs, but the offset from the P-CCPCH frame timing is a multiple of 256 chips, i.e. F-DPCH,p = Tp ( 256 chip, Tp ( {0, 1, …, 149}. All F-DPCHs transmitted to a UE from the same [sector] have the same timing. The F-DPCH timing relation with uplink DPCCH/DPDCHs is described in subclause 7.6. 
Currently this sentence uses the word sector. However, according to the 3GPP definition in ‎[6] (“Vocabulary for 3GPP Specifications”) the term sector is defined as: 

A “sector” is a sub‑area of a cell. All sectors within one cell are served by the same base station. A radio link within a sector can be identified by a single logical identification belonging to that sector. 
According to this definition the term “sector” is coupled to one frequency (carrier). Thus RAN1 needs to agree on another term for referring to multiple carriers transmitted from the same Node B antenna to one UE. Furthermore, since the F-DPCH is transmitted from both serving and non-serving cells the introduced term needs to be general enough to cover both cases. Hence, we propose the introduction of the term downlink cell set. This could be defined as:

Downlink cell set: The downlink cell set is a combined reference to the downlink frequencies on which transmission from one Node B antenna to a UE occurs. Note that this term is applicable to both serving and non-serving cells.
Using these definitions the sentence in section 7.1 could be reformulated as:

The F-DPCH timing may be different for different F-DPCHs, but the offset from the P-CCPCH frame timing is a multiple of 256 chips, i.e. F-DPCH,p = Tp ( 256 chip, Tp ( {0, 1, …, 149}. All F-DPCHs transmitted to a UE from the same downlink cell set have the same timing. The F-DPCH timing relation with uplink DPCCH/DPDCHs is described in subclause 7.6.
Proposal 2: Adopt the term downlink cell set.

Proposal 3: If RAN1 agrees upon proposal 2 the text change presented above should be agreed. 

2.1.2 Technical specification 25.212

During the San Francisco meeting the heading of section 4.6C.2.2.2 was changed from:

· “Orders for activation and deactivation of Secondary serving HS-DSCH cell“ to
· “Orders for activation and deactivation of Secondary serving cell”. 
In the section it also says:

-
Secondary serving E-DCH cell activation (1 bit):


xord,2 = xsecondary,2
-
Secondary serving HS-DSCH cell activation (1 bit):

xord,3 = xsecondary,1

If xsecondary,1= ‘0’, then the HS-SCCH order is a Secondary serving HS-DSCH cell De-activation order.

If xsecondary,1= ‘1’, then the HS-SCCH order is a Secondary serving HS-DSCH cell Activation order.

If xsecondary,2= ‘0’, then the HS-SCCH order is a Secondary serving E-DCH cell De-activation order (i.e. a De-activation order for the serving E-DCH cell corresponding to the Secondary serving HS-DSCH cell).

If xsecondary,2= ‘1’, then the HS-SCCH order is a Secondary serving E-DCH cell Activation order (i.e. an Activation order for the serving E-DCH cell corresponding to the Secondary serving HS-DSCH cell).
In this text the term “secondary serving E-DCH cell” is used (and also implicitly defined). However, the term is not used in any of the other specifications (or anywhere else in the 25.212). At the previous meeting the main motivation for not introducing the term “secondary serving E-DCH cell” was that it would require modifications in several sections in the specifications where the term “serving E-DCH cell” is used (but whose content also would apply to the “secondary serving E-DCH cell”). To avoid such modifications we propose

Proposal 4: Eliminate the term “secondary serving E-DCH cell” in the specifications.

If proposal 4 is agreed we should update section 4.6C.2.2.2 accordingly. Suggestions for the necessary modifications are that the heading is changed to
“4.6C.2.2.2 Orders for activation and deactivation of the secondary serving HS-DSCH cell and the secondary uplink frequency”

and that the text is changed into 
-
Secondary uplink frequency serving E-DCH cell activation (1 bit):


xord,2 = xsecondary,2
-
Secondary serving HS-DSCH cell activation (1 bit):

xord,3 = xsecondary,1

If xsecondary,1= ‘0’, then the HS-SCCH order is a Secondary serving HS-DSCH cell De-activation order.

If xsecondary,1= ‘1’, then the HS-SCCH order is a Secondary serving HS-DSCH cell Activation order.

If xsecondary,2= ‘0’, then the HS-SCCH order is a Secondary serving E-DCH cell De-activation order for the secondary uplink frequency (i.e. a De-activation order for the serving E-DCH cell corresponding to the Secondary serving HS-DSCH cell).

If xsecondary,2= ‘1’, then the HS-SCCH order is a Secondary serving E-DCH cell Activation order for the secondary uplink frequency (i.e. an Activation order for the serving E-DCH cell corresponding to the Secondary serving HS-DSCH cell).
In the text proposals the term “secondary uplink frequency” has been introduced for referring to the uplink carrier that can be deactivated by means of an HS-SCCH order. A proposed definition for the term “secondary uplink frequency” is presented in section ‎2.1.3.
2.1.3 Technical specification 25.213

In Table 0 in section 4.2.1 the terms “primary UL carrier” and “secondary UL carrier” are used. Neither of these terms is defined and they are not used anywhere else in 25.213 or in any of the other RAN1 specifications. Instead of using the terms “primary UL carrier” and “secondary UL carrier” we propose that the terms “primary uplink frequency” and “secondary uplink frequency” are used. A possible definition of these terms is:

Primary uplink frequency: If a single uplink frequency is configured for the UE, then it is the primary uplink frequency. In case more than one uplink frequencies are configured for the UE, then the primary uplink frequency is the frequency on which the serving E-DCH cell corresponding to the serving HS-DSCH cell is transmitted. The association between a pair of uplink and downlink frequencies is determined by higher layers.
Secondary uplink frequency: A secondary uplink frequency is a frequency on which a serving E-DCH cell that does not correspond to the serving HS-DSCH cell is transmitted. The association between a pair of uplink and downlink frequencies is determined by higher layers.

Proposal 5: It is proposed that RAN1 agrees on the definition of the primary and secondary uplink frequency.
In section 4.4.2 we have the following sentences:
Modulation of the complex-valued chip sequence generated by the spreading process is shown below in Figure 7 for single-carrier operation.
Figure 7: Uplink modulation for single-carrier operation
An example of uplink modulation for dual carrier uplink is given in Annex B. The pulse-shaping characteristics are described in [3]

In these sentences, the terms “single-carrier operation” and “dual carrier uplink” are used. None of these terms are defined or used anywhere else in the RAN1 specifications. Hence, we propose the following modifications
Modulation of the complex-valued chip sequence generated by the spreading process is shown below in Figure 7 for a UE with a single configured uplink frequency single-carrier operation.
and 

Figure 7: Uplink modulation for a UE with a single configured uplink frequency. single-carrier operation
An example of uplink modulation for a UE with a primary and secondary uplink frequencydual carrier uplink is given in Annex B. The pulse-shaping characteristics are described in [3]

The corresponding changes should also be introduced in Annex B.

2.1.4 Technical specification 25.214

In section 4.3.1.2 we interchangeably use the wording:
…received from each of the serving HS-DSCH cell and the secondary serving HS-DSCH cell (in the case multiple frequencies are configured on the uplink)over the…
and

…be reported for the serving HS-DSCH cell (and the secondary serving HS-DSCH cell if a secondary serving HS-DSCH cell is configured for the UE) using…
To avoid ambiguities it may be preferable if one of the two formulations is used. Of these two we would prefer the second alternative stated above. Moreover, both formulations use term “configured”. This should be updated so that it is clear that we only report out-of-sync for the secondary serving HS-DSCH cell if there exist a corresponding activated uplink frequency.
In the section it moreover says:

Out-of-sync shall be reported for the serving HS-DSCH cell (and the secondary serving HS-DSCH cell if a secondary serving HS-DSCH cell is configured for the UE) using the CPHY-Out-of-Sync-IND primitive if any of the following criteria is fulfilled:
A consequence of this is that the behavior for Rel-99 UEs is undefined.
Throughout section 4.3.2.3, 4.3.2.4, 5.1.2.1, and 5.1.2.2.1 the term “assigned uplink frequency” is used extensively (in the modifications introduced during last WG RAN1 meeting). However, at several locations the introduced changes also make use of the term “configured”. The intention when using the term “configured” is to refer to situations where the RNC has made the necessary configurations (but where the UE may not be allowed to transmit, e.g., because the frequency has not been activated). The term “assigned uplink frequency” is on the other hand used to describe situations in which the carrier is both configured (by the RNC) and activated so that the UE can use it for transmitting data. To improve the readability we propose

Proposal 6: The following terms should be used for distinguishing between the two states described above:

Configured uplink frequency: For a specific UE, an uplink frequency is said to be ‘configured’ if the UE has received all relevant information from RRC in order to perform transmission on that frequency.

De-activated uplink frequency: For a specific UE, an uplink frequency is said to be ‘de-activated’ if it is configured but disallowed by NodeB to transmit on that frequency.
Activated uplink frequency: For a specific UE, an uplink frequency is said to be ‘activated’ if the UE is allowed to transmit on it. The primary uplink frequency is always activated when configured while a secondary uplink frequency has to be activated by means of an HS-SCCH order in order to become ‘activated’.

Note that an activated uplink frequency is always also configured.

In section 4.3.2.3 it says:
c)
The UE establishes downlink chip and frame synchronisation of DPCCH or F-DPCH corresponding to the activated uplink frequency, using the P-CCPCH timing and timing offset information notified from UTRAN on the primary frequency. For DPCH, frame synchronisation can be confirmed using the frame synchronisation word. Downlink synchronisation status is reported to higher layers every radio frame according to subclause 4.3.1.2.
Currently the term primary frequency is not defined. However, by introducing the term “primary uplink frequency” (as we discussed in section ‎2.1.3) the text could be modified into
c)
The UE establishes downlink chip and frame synchronisation of DPCCH or F-DPCH corresponding to the activated uplink frequency, using the P-CCPCH timing and timing offset information notified from UTRAN on the primaryfrequency corresponding . For DPCH, frame synchronisation can be confirmed using the frame synchronisation word. Downlink synchronisation status is reported to higher layers every radio frame according to subclause 4.3.1.2.
In section 4.3.2.3 it furthermore says:
d)
If higher layers indicate the usage of a post-verification period the UE shall start transmission on uplink on the assigned uplink frequency immediately when the physical dedicated channel establishment is initiated by the UE. 

If higher layers do not indicate the usage of a post-verification period, or if higher layers do indicate the usage of a post-verification period (as specified in 5.1.2.2.1.1) and the post-verification has failed, the UE shall not transmit on uplink on the assigned uplink frequency until higher layers consider the downlink physical channel established; 

Several sentences are broken. We therefore propose that the text is modified according to:

d)
If higher layers indicate the usage of a post-verification period the UE shall start transmission on uplink on the activated assigned uplink frequency immediately when the physical dedicated channel establishment is initiated by the UE. 

If higher layers do not indicate the usage of a post-verification period, or if higher layers do indicate the usage of a post-verification period (as specified in 5.1.2.2.1.1) and the post-verification has failed, the UE shall not transmit on uplink on the activated assigned uplink frequency until higher layers consider the downlink physical channel established; 
In section 5.1.2.2.1.1 it says:

After 160 ms after physical channel establishment (defined in [5]), the UE shall independently control its transmitter on each assigned uplink frequency according to a downlink DPCCH or F-DPCH quality criterion on the corresponding downlink frequency as follows:

-
If UL_DTX_Active is FALSE (see section 6C), the UE shall shut its transmitter off when the UE estimates the DPCCH or F-DPCH quality over the last 160 ms period to be worse than a threshold Qout. If UL_DTX_Active is TRUE (see section 6C), the UE shall shut its transmitter off when the UE estimates the quality of the TPC fields of the F-DPCH from each of the serving HS-DSCH cell and the secondary serving HS-DSCH cell (in the case multiple frequencies are configured on the uplink) over the last 240 slots in which the TPC symbols are known to be present to be worse than a threshold Qout. Qout is defined implicitly by the relevant tests in [7].

-
If UL_DTX_Active is FALSE (see section 6C), the UE can turn its transmitter on again when the UE estimates the DPCCH or F-DPCH quality over the last 160 ms period to be better than a threshold Qin. If UL_DTX_Active is TRUE (see section 6C), the UE can turn its transmitter on again when the UE estimates the quality of the TPC fields of the F-DPCH from each of the serving HS-DSCH cell and the secondary serving HS-DSCH cell (in the case multiple frequencies are configured on the uplink) over the last 240 slots in which the TPC symbols are known to be present to be better than a threshold Qin. Qin is defined implicitly by the relevant tests in [7]. When transmission is resumed, the power of the DPCCH shall be the same as when the UE transmitter was shut off. 

If higher layers indicate the usage of a post-verification period, the UE shall independently control its transmitter on each assigned uplink frequency according to a downlink DPCCH or F-DPCH quality criterion on the corresponding downlink frequency as follows:
With the current formulation, it is not clear that the UE should 

· stop transmitting on the secondary uplink carrier if downlink synchronization for the secondary serving HS-DSCH cell is lost, and

· turn its transmitter off if downlink synchronization is lost for serving HS-DSCH cell. 

Proposal 7: RAN1 should introduce the necessary changes for clarifying the above-described behavior.
In section 5.1.2.2.1.2 it does not state that synchronization procedure A should be used also when the secondary cell is activated (currently it simply says that synchronization procedure A should be used if higher layers indicate that the radio link is part of the first radio link set). To also capture this case, we propose the following modification to the current text:

…If higher layers indicate by "First RLS indicator" that the radio link is part of the first radio link set sent to the UE or if the radio link initialisation is caused by an HS-SCCH order for activation of a secondary uplink carrier and the value 'n' obtained from the parameter "DL TPC pattern 01 count" passed by higher layers is different from 0 then:.. 

Proposal 8: RAN1 should agree on text change presented above.
In both section 6B.1 and section 6B.2 it is stated:

“E-HICH/E-RGCH is monitored for each configured E-DCH”

Depending on how the term ‘configured’ is interpreted the sentence above could suggest that the UE needs to listen to E-HICH/E-RGCH also when the secondary serving cell and the corresponding E-DCH cell have been de-activated (for example, in section 4.3.2.1 the text “the UE receives an HS-SCCH order to activate the Serving E-DCH cell corresponding to the Secondary serving HS-DSCH cell as specified in [2] and the UE is configured with multiple frequencies on the uplink” was introduced during the last RAN1 meeting). To avoid any ambiguities we propose to make the following change:
“E-HICH/E-RGCH is monitored for each configured E-DCH activated uplink frequency for which E-DCH is configured.”
Proposal 9: RAN1 should agree on the text modification presented above.

In section 6B.2 it says:

The physical layer in the UE shall detect relative grants within the E-RGCH set that is monitored for each configured UL carrier by the UE and deliver the relative grants to the higher layers as follows:

· When a UE is not in soft handover, an UP shall be delivered to the higher layers if a reliable UP is detected by the physical layer in the UE for each configured E-DCH, else a DOWN shall be delivered to the higher layers if a reliable DOWN is detected by the UE, else a HOLD shall be delivered to the higher layers.

· When a UE is in soft handover, multiple relative grants may be received in an E-DCH TTI from different cells in the E-DCH active set for each configured E-DCH. The UE shall handle the E-RGCH received from these cells as follows:

We propose the following modifications:
The physical layer in the UE shall detect relative grants within the E-RGCH set that is monitored for each activated uplink frequency with configured E-DCH configured UL carrier by the UE and deliver the relative grants to the higher layers as follows:

· When a UE is not in soft handover, an UP shall be delivered to the higher layers if a reliable UP is detected by the physical layer in the UE for each activated uplink frequency with configured E-DCH, else a DOWN shall be delivered to the higher layers if a reliable DOWN is detected by the UE, else a HOLD shall be delivered to the higher layers.

· When a UE is in soft handover, multiple relative grants may be received in an E-DCH TTI from different cells in the E-DCH active set for each activated uplink frequency with configured E-DCH. The UE shall handle the E-RGCH received from these cells as follows:

Proposal 10: Adopt the text proposal above.

In section 6C.2 it says:
When UL_DTX_Active is TRUE (see section 6C) the UE shall not transmit the uplink DPCCH in a slot on an uplink frequency allocated to the UE when all of the following conditions are met for that uplink frequency:
We propose that this text is modified as:
When UL_DTX_Active is TRUE (see section 6C) the UE shall not transmit the uplink DPCCH in a slot on an activated uplink frequency allocated to the UE when all of the following conditions are met for that uplink frequency:
In section 6.C.4 it says:

· The activation and deactivation shall affect all frequencies allocated to the UE.
Due to similar reasons as above we propose the following change:
· The activation and deactivation shall affect all frequencies configured allocated to the UE.
Proposal 11: RAN1 should agree on the text modification presented above.
3 Summary of new terminology
Based on the review of the draft CRs for the RAN1 specifications some new terminology that we believe would be useful was identified. These terms (with proposed definitions) are summarized below:
Downlink cell set: The downlink cell set is a combined reference to the downlink frequencies on which transmission from one Node B antenna to a UE occurs. Note that this term is applicable to both serving and non-serving cells.
Primary uplink frequency: If a single uplink frequency is configured for the UE, then it is the primary uplink frequency. In case more than one uplink frequencies are configured for the UE, then the primary uplink frequency is the frequency on which the serving E-DCH cell corresponding to the serving HS-DSCH cell is transmitted. The association between a pair of uplink and downlink frequencies is determined by higher layers.
Secondary uplink frequency: A secondary uplink frequency is a frequency on which a serving E-DCH cell that does not correspond to the serving HS-DSCH cell is transmitted. The association between a pair of uplink and downlink frequencies is determined by higher layers.

Configured uplink frequency: For a specific UE, an uplink frequency is said to be ‘configured’ if the UE has received all relevant information from RRC in order to perform transmission on that frequency.
De-activated uplink frequency: For a specific UE, an uplink frequency is said to be ‘de-activated’ if it is configured but disallowed by NodeB to transmit on that frequency.
Activated uplink frequency: For a specific UE, an uplink frequency is said to be ‘activated’ if the UE is allowed to transmit on it. The primary uplink frequency is always activated when configured while a secondary uplink frequency has to be activated by means of an HS-SCCH order in order to become ‘activated’.
Proposal 12: It is proposed that RAN1 discusses the usefulness of the proposed terms. 
Proposal 13: If RAN1 finds the proposed terminology useful, RAN1 should inform the other WGs. 
4 Conclusion

This contribution has reviewed the draft CRs related to DC-HSUPA and proposed some new terminology and improvements of the specification text.
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