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1 Introduction

Regarding the UE scheduling operation when Dual Cell E-DCH operation is configured, the “inofficial” working assumption in RAN2 is that compliant to Rel-6 on the primary uplink frequency up to two E-RNTIs can be configured by network for scheduled transmissions:
· One primary E-RNTI for performing dedicated scheduling, i.e. the transmitted primary absolute grant value on E-AGCH applies to an individual UE only, and
· as complement one secondary E-RNTI for performing group scheduling, i.e. the transmitted secondary absolute grant value on E-AGCH applies to a group of UEs.
Open issue is whether also up to two E-RNTIs should be allowed to be configured by network for scheduled transmissions on secondary uplink frequency. To arrive at a conclusion on this issue, we are discussing in this contribution the applicability of group scheduling on secondary uplink frequency.
2 Recap: UE scheduling operation in Rel-6 E-DCH
In the following the motivation, RRC configuration and MAC operation for the two types of scheduling mechanisms are briefly summarized.

Motivation

For 2ms E-DCH TTI the two types of scheduling mechanisms (dedicated, group) have been introduced in Rel-6 to provide flexible means to the network for indicating to the UE the maximum amount of uplink resources it is allowed to use, and for controlling the uplink interference level. Dedicated scheduling allows the network to schedule UEs individually for adequate QoS handling, e.g. to access to high data rates and large part of the uplink resources required by packet data services with bursty traffic. On the other hand, group scheduling allows the network to schedule a group of UEs having the same QoS class. 

RRC configuration

For the initial start of E-DCH transmission or E-DCH serving cell change, UTRAN may configure for 2ms E-DCH TTI up to two E-RNTIs, the primary E-RNTI for receiving the primary absolute grant and the secondary E-RNTI for receiving the secondary absolute grant, to a UE for scheduled transmissions via RRC configuration [1]. In this context, the following IEs may be provided to the UE: 
· IE “Serving Grant value” with value range Integer (0..37,38) to use in the new cell as initial value, 
· IE “Primary/Secondary Grant Selector” either set to “primary” or “secondary” for indicating whether the UE should monitor in the new cell the E-AGCH with primary or secondary E-RNTI.
MAC operation

If both E-RNTIs are configured, UE has to monitor both E-RNTIs in parallel, but only one E-RNTI actually affects the serving grant variable in the serving grant update procedure, as described in [2], section 11.8.1.3. The absolute grants received by primary and secondary E-RNTI are processed in the serving grant update procedure as follows:
· If the primary E-RNTI has been not deactivated, the absolute grant value received by primary E-RNTI always affects directly the serving grant variable, i.e.
· Serving_Grant = MAX(Absolute Grant Value, Lowest Configured Serving Grant Value).
· The absolute grant value received by secondary E-RNTI is firstly stored in the variable Stored_Secondary_Grant and affects only the serving grant variable in case 

· the primary E-RNTI has been deactivated by an absolute grant received on E-AGCH by primary E-RNTI and with value “INACTIVE” (=triggering the transition from primary to secondary E-RNTI), or
· the latest absolute grant that affected the serving grant was the secondary one.

· If the primary E-RNTI is re-activated by an absolute grant received on E-AGCH by primary E-RNTI and with value different from “INACTIVE”, then this absolute grant value affects directly the serving grant variable, and any absolute grant value received by secondary E-RNTI will be only stored again in the variable Stored_Secondary_Grant.
3 Discussion
In the following the applicability of group scheduling on secondary uplink frequency is discussed taking the following aspects into account:
1. Scope of Dual Cell E-DCH operation is the support of packet data services (streaming, interactive, background) with increased data rates and throughput.
2. Two new E-DCH categories 8 (QPSK only) and 9 (QPSK+16QAM) will be introduced. Further, E-DCH category fallback is under discussion.
3. The secondary uplink frequency can be deactivated in following cases:
· The secondary uplink frequency can be dynamically deactivated by NodeB using an HS-SCCH order due to traffic load, interference issues etc.

· In case of a reconfiguration due to secondary serving E-DCH cell change when the new secondary serving E-DCH cell change was not part of the secondary E-DCH active set prior to the reconfiguration.

· Radio link failure: When UE looses synchronization and after expiry of an associated timer “T” during which a re-synchronisation to the secondary uplink frequency failed.
4. The (primary) serving grant on the secondary frequency UE starts with the initial grant value given at RRC configuration.
Now, we are considering a Dual Cell E-DCH capable UE for which two E-RNTIs have been configured on both primary and secondary uplink frequencies at RB setup. Then, we identified two aspects that need to be looked at in more detail:
A) Grouping of Dual Cell E-DCH capable UEs on secondary uplink frequency
For the grouping of the Dual Cell E-DCH capable UE with other UEs there are two options:

i) Grouping with other Dual Cell E-DCH capable UEs,

ii) Grouping with non-Dual Cell E-DCH capable UEs.

Technically, both options are feasible and it’s up to network implementation and on the criteria it may find suitable, e.g.  configured QoS class, traffic load etc. As grouping is transparent from UE perspective, i.e. UE is not aware of other UEs in the group, the decision for grouping of UEs for scheduling purposes is left to the network. However, the benefits for grouping of Dual Cell E-DCH capable UEs are not obvious for us and needs to be clarified.
B) Maintenance of serving grant on secondary uplink frequency
Due to the deactivation of the secondary uplink frequency UE will miss any grants (absolute, relative) during the time of deactivation. In RAN2#67bis meeting it was agreed as baseline that upon re-activation of the secondary uplink frequency by an HS-SCCH order UE shall start with the initial serving grant value given at RRC configuration. And with regard to the serving grant two cases occur that need to be considered as depicted in Figure 1.
a) The group follows the secondary E-RNTI and upon re-activation of the secondary uplink frequency the initial serving grant value of the re-activated UE is below the serving grant of its group.
b) The group follows the secondary E-RNTI and upon re-activation of the secondary uplink frequency the initial serving grant value of the re-activated UE is above the serving grant of its group.
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Figure 1: Two exemplary cases for group scheduling upon re-activation of secondary uplink frequency
In both cases additional efforts in terms of DL signaling are required for synchronizing the serving grant of the re-activated UE with the latest serving grant value of its group. Technically, this can be achieved, e.g. by the following approach:
· NodeB sends an E-AGCH with the primary E-RNTI and with absolute grant “INACTIVE”, thus triggering the transition from primary to secondary E-RNTI.

· In the next TTI, NodeB sends E-AGCH with the secondary E-RNTI and with absolute grant value “17” (in case a) or with absolute grant value “5” (in case b).

From the discussion above our findings regarding the applicability of group scheduling on secondary uplink frequency are as follows:
(Finding 1: The grouping of Dual Cell E-DCH capable UEs for scheduling purposes is technically feasible. However, the benefits for grouping of Dual Cell E-DCH capable UEs are not obvious for us and needs to be clarified. 
(Finding 2: Use of secondary E-RNTI would increase the DL control signaling load as additional efforts in terms of DL signaling are required for synchronizing the serving grant of the re-activated UE with the latest serving grant value of its group. Therefore, it needs to be clarified whether the additional DL control signaling load justifies the possible benefits for applying group scheduling on secondary uplink frequency.
4 Summary
In this contribution the applicability of group scheduling on secondary uplink frequency has been discussed. As outcome, our findings are as follows:
(Finding 1: The grouping of Dual Cell E-DCH capable UEs for scheduling purposes is technically feasible. However, the benefits for grouping of Dual Cell E-DCH capable UEs are not obvious for us and needs to be clarified. 
(Finding 2: Use of secondary E-RNTI would increase the DL control signaling load as additional efforts in terms of DL signaling are required for synchronizing the serving grant of the re-activated UE with the latest serving grant value of its group. Therefore, it needs to be clarified whether the additional DL control signaling load justifies the possible benefits for applying group scheduling on secondary uplink frequency.
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