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1 Introduction 
According to RAN discussions, all Rel-7 features resulting from Rel-7 work items were made optional. In order to support RAN so as to make a clear decision, RAN2 provided in [1] an analysis of feature dependencies and draft CRs for several options.
However, in the last version of Rel-7 specifications, certain additions which were initially introduced as part of the features analysed in [1] became separate from these features, and apparently became mandatory, without any update of RAN2 previous analysis or discussion in RAN.

The CRs that made these changes were marked as category F, while in fact they were adding a new feature to all E-DCH Rel-7 UEs, largely after Rel-7 was frozen.

In this document, we try to identify these undocumented features, and discuss their dependencies. In conclusion, we propose an update to the analysis in [1] and further draft CRs pending on RAN decisions with respect to these features.

2 16 QAM for HSUPA at RAN#36
2.1 CRs

2.1.1 RAN1 (RP-070388)

25.201
CR2 is editorial

25.211 
CR235 introduces new slot formats for 4PAM
25.212 
CR0246 introduces
a. constraints of 4PAM for multiplexing of TrCH into CCTrCH and mapping to physical channels
b. 4PAM possibilities in order to select SF, modulation & number of PhyCH for each Transport Format
c. switch to 4PAM rather than BPSK to avoid more puncturing than 0.468 (case of 2xSF2+2xSF4)
d. interleaving structure for 4PAM
25.213
CR0086 introduces
a. modulation mapper for 4PAM
b. for E-TFCI values above E-TFCI boost configured by network
   - a new translation table of E-DPCCH  into quantized (ec / (c
    - a new translation table of  E-DPDCH into quantized (ed / (c
25.214 
CR0435r5 introduces
a. for E-TFCI reference values above E-TFCIec,boost a new formula to compute (ec, including a new parameters (T2TP
b. for E-TFCI reference values above E-TFCIed,switch a new formula to compute (ed
2.1.2 RAN2 (RP-070402)
25.321
 CR 0311r2 introduces
a. Scheduling Grant table 2 for Relative Grant signalling  –  Max value (376/15)2x4 =2513.35 >  752.64 (table 1)
b. 2ms TTI E-DCH Tranport Block Size tables 2 & 3 
      – Max value is 22996 > 11484  (table 1)
25.306
 CR151r2 introduces a new E-DCH category for 16QAM HSUPA capable UEs

25.331

CR2982r6 introduces

a. in "E-DCH info"
"UL 16QAM settings" that contains "Delta T2TP" and "BetaEd gain E-AGCH table selection"

b. in IE "E-DPCCH info"
"E-TFCI boost" and "E-TFCI BetaED Switch" 

c. in IE "E-DPDCH info"
extension of "Reference E-TFCI PO" with new values 30 & 31
d. in IE "Physical channel capability"
"E-DCH support for 16QAM"
e. procedure text to start and stop operation in 16QAM mode when "UL 16QAM settings" is present or absent in "E-DCH info" IE or in ACTIVE SET UPDATE message
2.1.3 RAN3 (RP-070331)

25.433

CR 1347r4 introduces

a. in AUDIT RESPONSE, RESOURCE STATUS INDICATION…:
" SixteenQAM UL Capability"
b. in …:
" SixteenQAM UL Information" containing "SixteenQAM UL Operation Indicator" and  SixteenQAM UL Delta T2TP"

c. in IE "E-DCH FDD Information":
"SixteenQAM UL Information" containing the same IEs
d. in IE " E-DCH FDD Information to Modify":
"SixteenQAM UL Information To Modify"

e. in IE " E-TFCS Information":
" E-TFCI BetaEC Boost" and "E-TFCI BetaED Switch"
25.423 
CR 1271r3 introduces

a. in IE " E-TFCS Information":
" E-TFCI BetaEC Boost" and "E-TFCI BetaED Switch"
b. …
2.2 Feature analysis
In above list, we highlighted in yellow changes that do not explicitly relate to 16QAM operation, and in turquoise blue the conditions in which they apply:
1. new calculation of E-DPCCH gain factor ("E-DPCCH boosting"), 
for E-TFCI above E-TFCIec,boost
2. new calculation of E-DPDCH power
for E-TFCI above E-TFCIed,switch
3. scheduling grant table 2
values up to 3.33 times the legacy values
4. 2ms TTI TB size tables 2 and 3
with values up to 2 times the legacy values
Clearly, 

· the larger TB sizes can only be obtained with 16QAM

· the larger scheduling grants are useful only when these larger values are allowed
Also, the largest E-TFCI values match with the usage of 16QAM, so it seems appropriate to set the thresholds such that

· for E-TFCI values above E-TFCIec,boost 16QAM will be used
· for E-TFCI values above E-TFCed,switch 16QAM will be used
However, depending on the values configured, it may happen that the new formula also applies before 16QAM is used, while this is not the explicit intention but rather a side effect.
2.3 RRC control procedures

In RRC, presence or absence of UL 16QAM settings in IE E-DCH info trigger start or stop of 16QAM operation.

The use of the new E-DPCCH power calculation requires Delta T2TP which is included in UL 16QAM setttings, so it the new E-DPCCH power calculation can only apply when 16QAM operation is configured.

The use of the new E-DPDCH power calculation requires E-TFCI BetaED Switch, which can be signalled within E-DPCCH info, as an optional IE. It is unclear whether this can apply independently of UL 16QAM operation. Also, this value is optional, but 25.213 and 25.214 do not indicate what to do when this value is not provided.

The use of the new scheduling grant table is controlled by BetaEd gain E-AGCH table selection which is part of UL 16QAM setttings, so it can only be used when 16QAM is configured.

The use of the new TB size tables is not explicit in this version of the specification, but there is a note in 10.3.6.99 (tabular desctiption of E-DPDCH info) applying to "3-Index-Step Threshold" and "2-Index-Step Threshold" that mentions that these values are refering to the tables 2 or 3 when UE is operating in 16QAM mode.
2.4 Conclusions
According to the above

· all new tables and gain factor calculation seem to be useful only when 16QAM is configured
· usage of new E-DPDCH power calculation formula could be triggered when 16QAM is not configured
· usage of new TB size tables seem to be reserved to the case when 16QAM is configured
3 Specifications after RAN#37
3.1 CRs

Some corrections were approved at RAN#37.
3.1.1 RAN1 CRs (RP-070644)

25.212 CR0252 corrects the decision to switch to 4PAM
25.213 CR0090 aligns terminology (E-TFCIboost becomes E-TFCIec,boost)

25.214 CR0456r3 corrects mistakes in the calculation of primary and secondary reference E-TFCs

25.214 CR0460r2 corrects the referencing of 25.213 tables
3.1.2 RAN2 CRs (RP-070670)

25.321 CR0360 adds new formula to calculate Scheduled Grant payload when E-TFCI is above E-TFCIed,switch
25.331 CR3057 changes the signalling of UE capability for 16QAM (new E-DCH category is explicitly signalled)
25.331 CR3092 introduces text for the ACTIVE SETUP UPDATE in case 16QAM is started / stoped
3.2 Analysis of changes
The only real change after RAN#37 is:

· a new formula for Scheduled Grant payload calculation when for E-TFCI values above E-TFCIed,switch
Also, CR3092 instructs the UE to act upon E-TFCI Boost and E-TFCI BetaED Switch independently of usage of 16QAM, but "Delta T2TP" is not available if 16QAM is not configured, but the new E-DPDCH power calculation still requires Delta T2TP which is only signalled when 16QAM operation is configured.
So there is no change to the conclusions in 2.4.
4 Specifications after RAN#38

4.1 CRs

4.1.1 RAN1 16QAM HSUPA CRs (RP-070944)

25.213 CR91r1 clarifies modulation mapping.
25.214 CR470 avoids errors in the gain factor calculation (non-real values).

4.1.2 E-DPDCH power extrapolation/interpolation (RP-070911)
A set of CRs was provided with different WI codes was approved.


25.214

CR0474 (TEI7 cat. F) removes the parameter E-TFCIed,switch, and the same formula is now used to calculate E-DPDCH power for all E-TFCI values, either the Rel-6 formula or the new formula introduced in Rel-7.

25.321
CR0372 (EDCH-L23 cat. F) makes a similar change for the calculation of Scheduled Grant Payload.
25.331
CR3209 (EDCH-L23 cat F.) reflects the change in 25.214, by indicating as an optional IE which formula should be used. However, the signalling allows to not provide any indication.
25.423

CR1329 (RANimp-16QamUplink) removes E-TFCI Beta ED Switch and replaces it with E-DPDCH Power Interpolation.
25.433
CR1424 (RANimp-16QamUplink) performs a similar update.
4.1.3 RAN2 16QAM HSUPA CRs (RP-070901)
25.321 CR0369 corrects the maximum values of the new Scheduling Grant Table.
4.1.4 RAN2 TEI7 CRs (RP-070905)

25.331 CR3224 (TEI7, cat. F) moves Delta T2TP parameter out of UL 16QAM settings so that E-DPCCH boosting can be used when 16QAM operation for HSUPA is not configured.
4.2 Analysis
While this was not discussed in RAN2, it is stated in the coversheet of CR1329 to 25.423 that:

The E-TFCI BetaEC Boost and E-TFCI BetaED Switch IEs have been introduced in Rel-7 as part of the UL HOM WI but they are considered as being “applicable to E-DCH operation in general according to RAN1 agreement”
Supposing this is the explicit agreement in RAN1 (it is not indicated in any RAN1 report), this means that new E-DCH enhancements have been agreed in Rel-7, while not analysed as part of new Rel-7 features.
Also, the CRs actually introduced a new feature into E-DCH Rel-7 UEs, largely after Rel-7 is frozen. 

5 Discussion
In Rel-7, two enhancements for E-DCH have been introduced largely after Rel-7 was frozen, that significantly affect all E-DCH UE behaviour, but that were not clearly identified in RAN, i.e. it could not be discussed whether such enhancements should be mandatory or optional.

For Rel-7, RAN decided to have all the new Rel-7 functionalities optional, as this may avoid interoperability issues when some mandatory features are not used at first in any network, and are only used at a later stage, when too many untested UEs are already in use.
Therefore, we propose to update the feature dependency analysis taking into account E-DPCCH boosting and E-DPDCH power interpolation. The figure below is the feature dependencies according to our understanding, but this figure could be revised if needed.

Proposal 1: The figure below is provided to RAN in order to decide on optionality of E-DPCCH boosting and E-DPDCH power interpolation..
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Figure 1: Rel-7 feature dependencies
In [1], we provided the "Need to be indicated in the RRC connection request", so we propose to discuss this here:

· E-DPCCH boosting

· E-DPCCH boosting is applied for high E-TFCI values

· at RRC connection  establishment, only small signalling is transmitted, i.e. the high E-TFCI values are unlikely to be used

· E-DPCCH boosting could be started "smoothly" assuming the E-TFCI values above E-TFCI switch are never used

· E-DPDCH power interpolation

· physical channel reconfiguration between extrapolation and interpolation formula will change the gain factors for all E-TFCI values, which may have impact on transmissions

· power interpolation may reduce the number of E-TFCI reference values, hence shorten the RRC CONNECTION SETUP message

So we believe that it could be useful to indicate support of E-DPDCH power interpolation in RRC CONNECTION REQUEST message.
Proposal 2: RAN2 indicates to RAN that the support of E-DPCCH boosting needs not be indicated in RRC CONNECTION REQUEST.

Proposal 3: RAN2 indicates to RAN that the support of E-DPDCH power interpolation should be indicated in RRC CONNECTION REQUEST.
6 Conclusion
It is proposed to send a LS to RAN to indicate the following:

· E-DPCCH boosting and E-DPDCH power interpolation were initially introduced as part of 16QAM for HSUPA feature but were considered at RAN1#59 as independent enhancements that could be applied without 16QAM for HSUPA

· these features may be made optional and dependencies/need for indication in RRC CONNECTION REQUEST is provided

· a draft CR for 25.331 so that these features could be made optional

· alternative draft CRs for 25.306 in the case when these features are optional or mandatory
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