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1 Introduction
In RAN1 meeting #52, HS-SCCH orders for activation/deactivation of HS-SCCH-less operation were discussed [1]. In RAN meeting #40, the HS-SCCH orders for HS-SCCH less operation were adopted to the specification TS 25.212 v8.2.0. This contribution discusses the problem of REL-8 capable UE abnormally receiving HS-SCCH orders for activation/deactivation of HS-SCCH-less operation in a REL-7 network.
2 Discussion
HS-SCCH-less operation was introduced in Rel-7 to reduce HS-SCCH usage significantly in scenarios with many HSPA speech users. HS-SCCH orders for activation/deactivation of HS-SCCH-less operation were introduced as a new feature in Rel-8 to reduce UE battery consumption in other scenarios.

According to TS 25.212 v8.6.0, the coding for HS-SCCH-less orders is as following:
The following information is transmitted by means of the HS-SCCH order physical channel.

-
Order type (3 bits):

xodt,1, xodt,2, xodt,3
-
Order (3 bits):

xord,1, xord,2, xord,3

-
UE identity (16 bits):

xue,1, xue,2, …, xue,16

If the order is transmitted from the serving HS-DSCH cell or a secondary serving HS-DSCH cell, for this Order type, xord,1, xord,2, xord,3 is comprised of:

-
DRX activation (1 bit):


xord,1 = xdrx,1

-
DTX activation (1 bit):


xord,2 = xdtx,1

-
HS-SCCH-less mode activation (1 bit):
xord,3 = xhs-scch-less,1

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

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

However, according to TS 25.212 v7.11.0, xord,3 is a reserved bit. In other words, its default value could be either 0 or 1 from implementation aspect.
4.6C.2.2.1
Orders for activation and deactivation of DTX and DRX

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

-
Reserved (1 bit):




               
xord,3 = xres,1

There will be no inconsistency for the case that a REL-7 UE camps in a REL-8 network, since the REL-7 UE does not support HS-SCCH less operation activation/deactivation by HS-SCCH order. However, if a REL-8 UE camps in a REL-7 network, the situation is quite different and there will be an inconsistent problem for HS-SCCH-less operation.
For example, as shown in Figure 1, there are two UEs (HS-SCCH-less capable) in a REL-7 network, one is Rel-7 capable and the other is Rel-8 capable. In case both of UEs have already been configured with HS-SCCH-less operation, the NW can configure the REL-7 UE into/out of HS-SCCH-less operation only by L3 signalling. 
Nevertheless, according to current RRC specification, the NW may inform of HS-SCCH-less capability from RRC signalling, but there is no way for the REL-8 UE to know whether the NW is enhanced HS-SCCH support (HS-SCCH-less orders capable) or not, so HS-SCCH-less operation will be de-activated after the UE receiving an HS-SCCH order (e.g. DRX/DTX orders) if the reserved bit is set to 0 on the REL-7 NW side.
The inconsistency between the UE and NW may bring severe impact on HSDPA traffic. In this case, the UE is continuously monitoring HS-SCCH but the NW is in HS-SCCH-less operation. On the one hand, the downlink traffic would not be affected if the NW always schedules the data by HS-SCCH Type 1 for HSDPA transmission/retransmission. On the other hand, if NW schedules data by HS-SCCH-less mode, the UE will fail in receiving every first HSDPA transmission because there is no the associated HS-SCCH. In addition, NW will retransmit the data with associated HS-SCCH Type 2. According to REL-8 specifications, the UE cannot decode the data because of absent system information, and then the UE must wait for the third transmission which causes the efficiency of downlink traffic declined severely. 

[image: image1.emf]RNC

Node B

UE

(R7)

UE

(R8)

Iub

HS-SCCH-less orders


Figure 1: HS-SCCH-less orders for UEs of Rel-7 or Rel-8 capable
In order to solve the problem, two solutions are provided:

Solution1: 

The key reason of the problem is the reserved bit xord,3, because the default value of this reserved bit is not provided in specification. If its value is set to 0, the problem will arise. Therefore, it is suggested the reserved bit xord,3 shall be set to 1 for REL-7 NW.  As a consequence, in case a REL-8 UE camps in a REL-7 NW and is configured with HS-SCCH-less operation, HS-SCCH-less operation will not be affected, which means it will be actually always activated, whenever it receives an HS-SCCH order.
From specification impact point of view, the Solution1 is simple and is only required a minor change in 25.212 (REL-7).
Solution2: 

Currently, NW will inform of its HS-SCCH-less capable but not enhanced HS-SCCH-less support (HS-SCCH-less orders capable) to UEs. Thus, a REL-8 UE will always interpret xord,3 and set HS-SCCH-less status (activated or de-activated) according to received HS-SCCH orders either in REL-7 NW or REL-8 NW.
An indication of enhanced HS-SCCH-less support can be added into RRC signalling, if a REL-8 UE camps in a REL-7 NW. Whenever received a HS-SCCH order, this UE will ignore reserved bit xord,3 and normal HS-SCCH less operation will not be affected.
The Solution2 requires NodeB to report its enhanced HS-SCCH support to RNC, and RNC signals the enhanced HS-SCCH support to UEs. In this kind of way, RRC and Iub/Iur specifications will both be impacted.

Table 1 lists the comparison of these two solutions.
Table 1: comparison of solution 1 and solution 2
	
	Solution 1
	Solution 2

	Impact on UE behaviour
	no
	receive and check the indication of NW enhanced HS-SCCH support

	Impact on NW behaviour
	for REL-7 NW, xord,3 = 1   
	NodeB(DRNC) report its enhanced HS-SCCH support to SRNC
RNC signals its enhanced HS-SCCH support (cell capability) to UEs

	Specification affected
	25.212 (Rel-7)
	25.331 (Rel-7 and Rel-8), 25.423/25.433 (Rel-7 and Rel-8)

	Change Complexity
	simple
	complex


From the analysis above, both two solutions could solve the problem. It is proposed that RAN1 shall discuss the problem of Rel-8 capable UE abnormally receiving HS-SCCH orders for activation/deactivation of HS-SCCH-less operation in a Rel-7 network, and consider an appropriate solution. Taking into account of network and specification impact, Solution 1 is a promising way to solve the problem.
3 Conclusion
In this contribution, it mainly discussed on Rel-8 capable UE abnormally receiving HS-SCCH orders for activation/deactivation of HS-SCCH-less operation. We propose RAN1 to discuss the problem and approve Solution 1. 
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