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Introduction

At RAN2#46bis meeting general decisions have been made on the basic structure of the absolute grant channel. However no agreement could be reached on the precise number of information bits signalled on the E-AGCH. This contribution reviews the decisions made so far and proposes a format for the E-AGCH content. A one-bit flag, which enables serving cell to restrict the maximum power ratio in SHO in a very flexible manner, is comprised in the information bits. The introduction of this flag doesn’t require any extra cost from DL signalling power consumption point of view with the proposed E-AGCH format.

Resource limitation in soft handover

In [1] we already discussed the handling of overload situations in particular for the case of common absolute grant signalling and proposed to enable serving cell to limit the resources in SHO by means of absolute grant signalling.
The handling of overload situation was often discussed during the past meetings. There were different proposals on how to react in case of overload situations. In [2] a long-term solution was proposed, where a non-serving Node B informs RNC about an overload situation. This would in turn RNC enable to react appropriately, i.e. by reducing the maximum total interference value of the serving E-DCH cell. In [3] it was further proposed that RNC limits the data rate of UEs in SHO only in order to limit the interference to other cells. This resources limitation would be done by means of Iub signalling. RNC signals a “SHO penalty” value to the Node B, which indicates by what amount the SHO UEs shall reduce their uplink resource, i.e. in terms of percentage. By using this “SHO penalty” value RNC would have some means to control the amount of other cell interference contributed from SHO users.  
Also in a scenario, where serving cell detects an overload situation by considering the happy/unhappy status and the received E-TFC of an UE, it would be in general efficient to have the possibility to limit only the power ratio (data rate) of users by absolute grant signalling, which are in soft handover and contributing mostly to the interference in neighbouring cells. As shown in [1] a simple solution would be to introduce a one-bit flag on the E-AGCH, which indicates whether the grant is only valid for UEs in soft handover or for all UEs regardless of the SHO state of an UE.
This flag will be referred to as “SHO only” flag. 
Upon having recognised an overload situation in a neighbouring cell or after having received a new “SHO penalty” value from RNC over Iub, serving cell could restrict the power ratio of UEs, which are in SHO, by signalling a common absolute grant with the flag set. UEs, which are in SHO will apply the absolute grant and set SG to the received grant.
UEs, which are currently not in soft handover simply ignore the grant having received with the flag set. Alternatively non-SHO UEs could store the received absolute grant value, indicating the maximum allowed power ratio in SHO, and apply it as soon as they enter SHO. This would enable serving cell to set an upper limit for the power ratio, UEs are allowed to use in soft handover in a very dynamic way.    
By introducing such a flag on the E-AGCH serving cell could use absolute grant signalling in order to appropriately react on or prevent overload situations in neighbouring cells. 

Conclusion: Enable serving cell to limit the maximum power ratio in SHO by using a one-bit “SHO only” flag on the E-AGCH

Agreed E-AGCH structure

The following information fields on the E-AGCH have been already agreed:

· Maximum E-DPDCH/DPCCH power ratio 

· ProcessActivation flag 

· 16 bit ID-specific CRC

The maximum E-DPDCH/DPCCH power ratio limits the E-TFCs, the UE is allowed to choose during E-TFC selection. 
At RAN1#40 it was agreed to use 5 bits for the signalling of the maximum E-DPDCH/DPCCH power ratio field. 
The ProcessActivation flag was agreed in the RAN2#46bis meeting. It’s a one-bit flag, which indicates whether the absolute grant activates/deactivates a single or all HARQ processes. In this sense it’s very similar to the former SingleProcess flag. So far the flag will be only used for a 2ms TTI, but in order to have a simple E-AGCH structure it will be also present for a 10ms TTI. The encoding of the bit in case of a 10msTTI remains FFS. 

Furthermore it was also agreed that a UE could be allocated up to 2 identities (E-RNTI), a primary and secondary E-RNTI, at a time. The primary E-RNTI is used as a dedicated the secondary as a common identity. Whether the UE behaviour is different depending on whether the absolute grant was received on primary or secondary E-RNTI is FFS.  

Proposed E-AGCH signalling format

In RAN2#46 meeting it was agreed to remove the “per-process” scheduling possibility for common absolute grants in the “Non-RG” based mode. Essentially there wasn’t seen any benefit in the “per-process” scheduling approach for common absolute grants. Since it was agreed that UE is allocated two E-RNTIs, a dedicated and a common identity, it should be clarified, whether the usage of the ProcessActivation flag is seen as useful also for grants received on the common E-RNTI. In our view there is no benefit in having the possibility of scheduling a single HARQ process in the case of common absolute grant signalling because a single HARQ process of all UEs would be activated/deactivated at the same time. Therefore we propose that only in the case that absolute grants are received on the primary dedicated E-RNTI, the ProcessActivation flag indicates whether the absolute grant activates/deactivates a single or all HARQ processes.

Conclusion: The ProcessActivation flag indicates only for grants received on the dedicated E-RNTI whether the absolute grant activates/deactivates a single or all HARQ processes. 


Since the “SHO only” flag is best used together with common absolute grants and the ProcessActivation flag together with dedicated grants it’s proposed to have two different E-AGCH formats for grants sent with the primary and secondary E-RNTI. UE has to distinguish between the primary and secondary identity, as already proposed in [4].
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By using these two E-AGCH formats for the primary and secondary E-RNTI, there is no extra cost for the introduction of the SHO flag from DL signalling power consumption point of view.

Conclusion: Introduce two different E-AGCH signalling formats for the primary and secondary E-RNTI.

Conclusions
This contribution discusses resource limitation in soft handover. In order to enable serving cell’s Node B to restrict the power ratio in soft handover by using absolute grants, the introduction of an “SHO only” flag is proposed. This “SHO only” flag will be encompassed in the E-AGCH signalling format without adding any additional cost from DL signalling power consumption . It’s proposed to agree on the following:

· The ProcessActivation flag indicates only for grants received on the dedicated E-RNTI whether the absolute grant activates/deactivates a single or all HARQ processes

· There are two different E-AGCH signalling formats for the primary and secondary E-RNTI

· Primary E-RNTI:  
maximum power ratio [5 bits], ProcessActivation flag 
[1 bit]

· Secondary E-RNTI: 
maximum power ratio [5 bits], “SHO only” flag


[1 bit]

A text proposal for 25.309 is included as annex to this document.
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Annex: Text proposal for TS25.309

The text proposal is based on the current version of CR for TS25.309.

9
Node B controlled scheduling

9.1
General Principle

The Node B controlled scheduling is based on uplink and downlink control together with a set of rules on how the UE shall behave with respect to this signaling.

In the downlink, a resource indication (Scheduling Grant) is required to indicate to the UE the maximum amount of uplink resources it may use. When issuing Scheduling Grants, the Node B may use QoS-related information provided by the SRNC (see subclause 11.1.1) and from the UE in Scheduling Requests (see subclause 9.3.1)

The Scheduling Grants have the following characteristics:

-
Scheduling Grants are only to be used for the E-DCH TFC selection algorithm (i.e. they do not to influence the TFC selection for the DCHs);

-
Scheduling Grants control the maximum allowed E-DPDCH/DPCCH power ratio of the active processes. For the inactive processes, the power ratio is 0 and the UE is not allowed to transmit;

-
All grants are deterministic;

-
Scheduling Grants can be sent once per TTI or slower;

-
There are two types of grants:

-
The Absolute Grants provide an absolute limitation of the maximum amount of UL resources the UE may use;

-
The Relative Grants increase or decrease the resource limitation compared to the previously used value;

-
Absolute Grants are sent by the Serving E-DCH cell:

· They are valid for one UE, for a group of UEs or for all UEs;
· Group identities or dedicated identities are not distinguished by the UE. It is up to the UTRAN to allocate the same identity to a group of UEs;

· Up to two identities (E-RNTIs), one primary and one secondary, can be allocated to a UE at a time. In that case, both identities shall use the same E-AGCH channel. Whether or not the UE behaviour is different upon reception of primary and secondary identity is FFS. The allocation is done by the Node-B and sent by the SRNC in RRC

-
The Absolute Grant contains:

· the identity (E-RNTI) of the UE (or group of UEs) for which the grant is intended;
· the maximum power ratio the UE is allowed to use, on 5 bits;
· In case the absolute grant is received with the primary identity
· in case of 2ms TTI, an HARQ process activation flag indicating if the Absolute Grant activates or deactivates one or all HARQ processes. For the 10ms TTI, the use of the bit encoding the flag is FFS.
· In case the absolute grant is received with the secondary identity
· a “SHO only” flag indicating if the Absolute Grant is only valid for UEs in soft handover or all UEs.
· 

· 
· The identity consists of 16 bits (16 bits CRC at layer 1);

-
Relative Grants (updates) are sent by the Serving and Non-Serving Node-Bs as a complement to Absolute Grants:

· The UE behaviour is exactly the same for Relative Grants for one UE, for a group of UEs and for all UEs;
-
The Relative Grant from the Serving E-DCH RLS can take one of the three values: “UP”, “HOLD” or “DOWN”;

-
The Relative Grant from the Non-serving E-DCH RLS can take one of the two values: “HOLD” or “DOWN”. The “HOLD” command is sent as DTX. The “DOWN” command corresponds to an “overload indicator”;

-
For each UE, the non-serving Node-B operation is as follows:

-
If the Node-B could not decode the E-DPCCH/E-DPDCH for the last n1 TTIs (where n1 is TBD) because of processing issue, it shall notify the SRNC;

-
The non-serving Node-B is allowed to send a “DOWN” command only for RoT reasons (maximum allocated uplink RoT in the cell is exceeded) and not because of lack of internal processing resources.

9.2
UE scheduling operation

9.2.1
Grants from the Serving RLS

The UE shall be able to receive Absolute Grant from the Serving E-DCH cell and Relative Grant from the Serving E-DCH RLS. 

The UE shall handle the Grant from the Serving E-DCH RLS as follows:

-
The UE maintains a “Serving Grant” (SG);

-
The SG is used in the E-TFC selection algorithm as the maximum allowed E-DPDCH/DPCCH power ratio for the transmission of the active HARQ processes;

-
The SG is updated according to the following algorithm, regardless of the transmission/retransmission status of the HARQ process. The SG is not used for the E-TFC selection algorithm if the HARQ process is in retransmission;

-
Each Absolute Grant and Relative Grant is associated with a specific uplink E-DCH TTI i.e. HARQ process. This association is implicit based on the timing of the E-AGCH and E-RGCH (see 25.214). The timing is tight enough that this relationship is un-ambiguous;
-
When receiving an “Absolute Grant” on the E-AGCH of the serving E-DCH cell:-
Absolute Grants with the primary identity always affect the SG;

-
Absolute Grants with the secondary identity only affect the SG if the SG was previously zero, or if the latest Absolute Grant that affected the SG had the secondary identity. Optimisations of precedence rules between the two E-RNTIs are FFS; 

     When Absolute Grants are received with primary identity
· In case of 10ms TTI, SG is set to the received value;

· In case of 2ms TTI: If the received value is non-zero, the SG is set to that value and the following activation mechanism is applied to processes that are not disabled as per L3 signalling:

· In case of an AG associated to an inactive process, the process activation flag indicates whether all processes or only this particular process becomes active;

· In case of an AG associated to an active process, the process activation flag will indicate whether all processes become active (‘all’) or the activation status of the processes is not changed (‘single’); 

· If the received value is zero, the process activation flag tells whether all active processes or only one active process become(s) inactive (if a process was inactive it remains inactive, if a process was active it becomes inactive). 

· When Absolute Grants are received with secondary identity

· If a UE is in soft handover

· The SG is set to the received value in case the SHO flag indicates, that the Absolute Grant is only valid in soft handover

· The SG is set to the minimum of the current SG and the received Absolute Grant value in case the SHO flag doesn’t indicate, that the Absolute Grant is only valid in soft handover

· If a UE is not in soft handover

· The received Absolute Grant value is ignored in case the SHO flag indicates, that the Absolute Grant is only valid in soft handover

· SG is set to the received absolute grant value in case the SHO flag doesn’t indicate, that the Absolute Grant is only valid in soft handover
-
If no “Absolute Grant” is received by the UE, then the UE shall follow the “Relative Grant” of the Serving E-DCH RLS:

-
A Serving Relative Grant is interpreted relative to the UE power ratio in the previous TTI for the same hybrid ARQ process as the transmission which the Relative Grant will affect (see figure 9.2.1-1);
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Figure 9.2.1-1: Timing relation for Relative Grant

-
When the UE receives an “UP” from Serving E-DCH RLS:

-
New SG = Last used power ratio + Delta;

-
When the UE receives a “DOWN” from Serving E-DCH RLS:

-
New SG = Last used power ratio – Delta;

-When the UE receives a “HOLD” (i.e. DTX) from the Serving E-DCH RLS:

- 
SG remains unchanged;

9.2.2
Grants from the Non-serving RLS

Node-B from the Non-serving E-DCH RLS will only send Relative Grants to the UE. The UE shall handle the RG from the Non-serving E-DCH RLS as follows:

-
When the UE receives a “DOWN” from at least one Non-serving E-DCH RLS:

-
New SG = Last used power ratio – Delta;

-
The Delta may be dependent on the bit rate;

-
The option to use a calculated offset is FFS (e.g. the offset may be function of the measured CPICH power on the overloaded cells in relation to the measured CPICH power on the serving cell);-
When the UE receives a “DOWN” from a Non-serving E-DCH RLS, a hysteresis is applied. During the duration of the hysteresis period, the UE ignores “DOWN” commands from all non-serving RLSs. Optimizations for dealing with multiple "DOWN"s from a single non-serving RLS are FFS. The length of the hysteresis is [20ms] for 2ms TTI and [40ms] for 10ms TTI;

-
When the UE does not receive a “DOWN” from any Non-serving E-DCH RLSs;

-
The UE shall follow the Serving E-DCH RLS’s Scheduling Grants.

9.2.3
Reception of Grants from both the Serving and Non-serving RLS

In the case of a UE receiving grants from both the Serving and Non-Serving RLS, the UE behaviour is the following:

-
When the UE receives a scheduling grant from the Serving E-DCH RLS and a "DOWN" command from at least one Non-Serving E-DCH RLS:

· -
new SG is set to the minimum between the Last used power ratio minus Delta and the received AG/RG from serving RLS;
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