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1 Introduction
Rel-7 introduces several features for improved support of HSPA speech users. The UE DTX/DRX features help to increase the UL air interface capacity and decrease the UE battery consumption, and the HS-SCCH-less operation feature helps to increase the DL air interface capacity.
However, while the HS-SCCH-less operation helps to reduce HS-SCCH usage significantly in scenarios with many HSPA speech users, it may also cause unnecessary UE battery consumption in other scenarios.

This contribution proposes to introduce HS-SCCH orders for activation and deactivation of HS-SCCH-less operation, so that the HSDPA scheduler in the serving NodeB can signal dynamically to the UE whether HS-SCCH-less operation is required or not.

In our view, changes to TS 25.212 and TS 25.214 should be sufficient. We are open to making the change either as a Rel-7 correction or as a part of the ongoing Rel-8 work item on UE DRX enhancements ‎[1]. No impact on UEs or networks that do not support HS-SCCH-less operation is foreseen.
2 Discussion
2.1 Potential for UE talk time improvement

In scenarios with many HSPA speech (i.e. VoIP over HSPA or CS speech over HSPA) users, HS-SCCH-less operation helps to decrease the HS-SCCH usage substantially.
However, in other scenarios, where NodeB is able to handle the load without HS-SCCH-less transmissions, the HS-SCCH-less operation may cause unnecessary UE battery consumption:

1. The blind decoding of up to four different HS-DSCH transport formats is unnecessary UE processing unless HS-SCCH-less transmissions are actually utilized by NodeB.
2. The reception of HS-PDSCH degrades the possibility for UE DRX.
· When there is no transmission to a UE, it may have to keep its receiver open for a longer time if it is configured for HS-SCCH-less operation due to the staggering between HS-SCCH and HS-PDSCH, i.e. 3+2=5 slots per UE DRX cycle instead of 3 slots.
· Furthermore, some UEs are likely to utilize the possibility to only monitor the first slot (“part 1”) of HS-SCCH during normal operation. For these UEs, when there is no transmission, the possibility for UE DRX may be even more reduced, relatively speaking; the UE needs to keep its receiver open due to reception of HS-SCCH part 1 and HS-PDSCH during 1+3=4 slots per UE DRX cycle instead of only 1 slot.
· If unsuccessful decoding of HS-SCCH-less HS-PDSCH transmissions triggers continuous reception, the possibility for UE DRX is even more degraded.
2.2 Introduction of new HS-SCCH orders

It is straightforward to introduce HS-SCCH orders for activation/deactivation of HS-SCCH-less operation in TS 25.212, e.g. using the reserved bit in the order type for activation/deactivation of DTX and DRX:
4.6C.2.1
Order type mapping
If Order type xodt,1, xodt,2, xodt,3 = ‘000’, then the mapping for xord,1, xord,2, xord,3 is according to subclause 4.6C.2.2.1.

4.6C.2.2
Order mapping

4.6C.2.2.1
Orders for activation and deactivation of DTX, DRX and HS-SCCH-less operation
For this Order type, xord,1, xord,2, xord,3 is comprised of:

-
DRX order activation (1 bit):




xord,1 = xdrx,1

-
DTX order activation (1 bit):




xord,2 = xdtx,1

-
HS-SCCH-less operation activation (1 bit):

xord,3 = xhs-scch-less,1

If xdrx,1= ‘0’, then the HS-SCCH order is a DRX De-activation order.

If xdrx,1= ‘1’, then the HS-SCCH order is a DRX Activation order.

If xdtx,1= ‘0’, then the HS-SCCH order is a DTX De-activation order.

If xdtx,1= ‘1’, then the HS-SCCH order is a DTX Activation order.

If xhs-scch-less,1= ‘0’, then the HS-SCCH order is a HS-SCCH-less operation De-activation order.

If xhs-scch-less,1= ‘1’, then the HS-SCCH order is a HS-SCCH-less operation Activation order.

In TS 25.214, care has to be taken so that any HS-SCCH-less operation activation/deactivation orders are taken into account properly. One way could be to redefine the already existing HS-SCCH_less_mode variable and then use it consistenty throughout the specification:
If HS_SCCH_LESS_STATUS is TRUE and HS-SCCH-less operation is not deactivated by an HS-SCCH order (as defined in [25.212]) then HS-SCCH_less_mode=1. Otherwise HS-SCCH_less_mode=0.

Although probably not necessary, if it is deemed to be desired from a readability point of view, the variable HS-SCCH_less_mode can instead be replaced with two variables HS-SCCH-less_Enabled and HS-SCCH-less_Active, in a similar way as has been done for DTX and DRX.
2.3 Alternative solution
According to the current specifications, the SRNC is in control of the configuration of HS-SCCH-less operation for a certain user. Unfortunately, the SRNC does not in general have good knowledge about the current load situation in NodeB.
As an alternative solution, if it is not desired to introduce new HS-SCCH orders, new Iub/Iur signaling could be introduced to let the SRNC aware that a user should be moved into or out of HS-SCCH-less operation. The SRNC can then decide to reconfigure the UE and NodeB.
3 Conclusion
It is proposed that RAN1 agrees to introduce HS-SCCH orders for activation and deactivation of HS-SCCH-less operation in either Rel-7 or Rel-8. If so, we will be happy to draft the necessary CRs.

In our view, changes to TS 25.212 and TS 25.214 should be sufficient. We are open to making the change either as a Rel-7 correction or as a part of the ongoing Rel-8 work item on UE DRX enhancements ‎[1]. No impact on UEs or networks that do not support HS-SCCH-less operation is foreseen.
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[1] RP-070679, “Work Item Description: Enhanced UE DRX for FDD”
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