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1.
Introduction

There is already quite a bit of text pertaining to scheduling and rate-control included in the EUL Stage 2 (see [1]). However, because of a number of open items, it was difficult to start drafting Stage 3 text. In order to speed up the process I took the liberty to put together a text proposal and sent it on the RAN2 reflector late last month. The intention was to establish a base line upon which other companies could comment in order to converge more quickly. Unfortunately, probably because of the vacations and the effort participants put to prepare for the meeting, there were no comments at all. 

In this document I provide that same text proposal and some assumptions that led to it. The idea is again to give people the opportunity to see the general structure and terminology and to provide comments. Obviously the text would need to be updated based on the decisions made at the meeting.
2. Assumptions
· Relative grant step size is configured by RRC.
· Priority between absolute grants and relative grants from serving and non-serving cells

· Absolute grant has priority over relative grant from serving cell.

· In combining grants from serving and non-serving cells we use the minimum resulting grant among the two (essentially “soft” or of downs).

· Transmitted-rate control
· In combining different grants, absolute grants have priority over serving relative grant.
· The final grant is the minimum of serving and non-serving one.
· Ramp-up scheme:
· Threshold is configurable.
· Number n of occurrences of transmitted rate under the threshold to trigger ramp-up is fixed.
· Operation in entering and exiting ramp-up mode.

3. Text Proposal
<…>
3.1
Definitions

For the purposes of the present document, the terms and definitions given in [9] and [1] apply.
HARQ profile: One HARQ profile consists of a power offset attribute and maximum number of transmissions. 
ETPR: The power ratio between the E-DCH Traffic and the uplink pilot, i.e. the E-DPDCH/DPCCH power ratio.
<…>

11.8.1.4
Scheduling Grant Update Procedure

[OI: Exact behaviour with regard to non-serving relative grants.]

[OI: Exact behaviour with regard to the autonomous ramp-up scheme.]

[OI: Exact behaviour with regard to per-HARQ process scheduling.]
UEs configured with an E-DCH transport channel shall maintain the maximum ETPR based on the absolute and relative grant commands decoded by the lower layers on the configured E-AGCH and E-RGCH(s).

The higher layers may configure the MAC-e to use one of two scheduling grant update schemes, as described below in sub-clauses 11.8.1.4.2 and 11.8.1.4.3.

11.8.1.4.1
Definitions

In the functions described in sub-clause 11.8.1.4 the following definitions apply:
Parameters

[OI: Should the RG step size take a fixed value configured by higher layers or should it be computed by the UE itself?]

[OI: Is the ramp-up threshold a parameter configured by higher layers, or is it computed by the UE itself?]
-
RG_step_size:
The parameter step_size indicates the increment by which relative grants can adjust the maximum E- DCH traffic to pilot ratio that the UE is allowed to use. This parameter is configured by higher layers.
-
ramp_up_step_size:
The parameter ramp_up_step_size is the increment by which the state variable sched_ETPR can be increased when the UE is in ramp-up mode. This parameter is configured by higher layers.
-
ramp_up_threshold:
The parameter ramp_up_threshold sets a limit for the transmitted E-DCH traffic to pilot ratio and allows to update the state variable ramp_up_enabled. This parameter is configured by higher layers.

State variables
[OI: What units are these values expressed in? I would suggest using dBs. What type of variables (integer/float) should they be modelled as?]

[OI: Should the non-serving RG always have priority, even if it results in a higher rate than the absolute grant? The current assumption is that it does not.]
-
sched_ETPR:
The state variable sched_ETPR is the maximum E-DCH traffic to pilot ratio that the UE is allowed to use for the following transmission. This value will be provided to the E-TFC selection function to help in selecting the format for the following transmission. The initial value of sched_ETPR will be [0].

-
last_ETPR:
The state variable last_ETPR is the ETPR used for the previous transmission. This value will be obtained from the E-TFC selection function based on the decision that was made for the previous transmission. The initial value of last_ETPR will be [0].

-
max_ETPR:
The state variable max_ETPR is the maximum value that sched_ETPR is allowed to take. The initial value of sched_ETPR will be [0].

-
ramp_up_threshold_count:
The state variable ramp_up_threshold_count is an integer that counts the number of times that the state variable last_ETPR fell below the configured threshold ramp_up_threshold. The initial value of ramp_up_threshold_count is 0.

-
ramp_up_enabled:
The state variable ramp_up_enabled is a binary variable indicating whether sched_ETPR can increase by arbitrary steps or if it needs to be ramped up according to the 

11.8.1.4.2
Transmitted-rate control

When this scheme is used, the UE will be configured with an E-RGCH from the serving E-DCH RLS.

The state variable last_ETPR will be updated with the E-DCH traffic to pilot ratio required for the format selected by the E-TFC selection function in the previous TTI.

The UE shall:

-
if an Absolute Grant was received:

-
set sched_ETPR to the Granted Rate signalled as part of the Absolute Grant.

-
else, if a Serving Relative Grant was received:

-
if the Serving Relative Grant indicates "UP":

-
set sched_ETPR = last_ETPR + RG_step_size;

-
else, if the Serving Grant indicates "DOWN":

-
set sched_ETPR = last_ETPR - RG_step_size;

-
if any Non-serving Relative grants indicates “DOWN”:

-
if last_ETPR - RG_step_size < sched_ETPR:

-
set sched_ETPR = last_ETPR - RG_step_size;

11.8.1.4.3
Rate ramp-up

[OI: Do we want to make the ramp_up_threshold_count threshold configurable by higher layers?]
When this scheme is used, the UE will not be configured with an E-RGCH from the serving E-DCH RLS.

The state variable last_ETPR will be updated with the E-DCH traffic to pilot ratio required for the format selected by the E-TFC selection function in the previous TTI.

If ramp_up_enabled = FALSE, the UE shall:

-
if last_ETPR < ramp_up_threshold:

-
increment ramp_up_threshold_count by 1;

-
else:

-
set ramp_up_threshold_count = 0;

-
if ramp_up_threshold_count > [5]

-
set ramp_up_enabled = TRUE.

The UE shall:

-
if an Absolute Grant was received:

-
set max_ETPR to the Granted Rate signalled as part of the Absolute Grant.

-
if any Non-serving Relative grants indicates “DOWN”:

-
set sched_ETPR = last_ETPR - RG_step_size;
-
else:

-
if ramp_up_enabled = FALSE, or if sched_ETPR > max_EPTR:

-
set sched_ETPR = max_ETPR.

-
else:

-
set sched_ETPR = MIN(sched_ETPR + ramp_up_step_size, max_ETPR);
-
if sched_ETPR = max_ETPR:

-
set ramp_up_enabled = FALSE.

4.
Conclusion
It is proposed for companies to review the text and to provide comment on or off-line in order to help progress the work.
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