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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 orders were adopted to the specification. This contribution is to discuss the problem of Rel-7 capable UE abnormally receiving HS-SCCH orders for activation/deactivation of HS-SCCH-less operation.
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, in other words, Rel-7 UEs cannot distinguish these orders.
For example, there are two UEs in Rel-8 network, one is Rel-7 capable and the other is Rel-8 capable, which is shown in figure 1:
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Figure 1: HS-SCCH-less orders for UEs of Rel-7 or Rel-8 capable
The two UEs have been already configured with HS-SCCH-less operation. For the Rel-8 capable UE, NodeB could signal to the UE dynamically whether HS-SCCH-less operation is required or not using HS-SCCH order. However, for the Rel-7 capable UE, NodeB will also signal these orders to the UE since Node B has no information whether the UE is Rel-7 capable or Rel-8 capable. 
From the Rel-7 UE point of view, these orders will be received and demodulated, but UE behaviour is unspecified because Rel-7 UE could not distinguish these orders. In this case, NodeB may re-transmit these orders, so normal scheduling of HSPA traffic will be influenced.
In order to solve the problem, two solutions are suggested:

Solution1: Introducing HS-SCCH orders for activation/deactivation of HS-SCCH-less operation in Rel-7
It is considered solution 1 will make consistency between Rel-7 and Rel-8. Therefore, when network have configured UEs with HS-SCCH-less operation, these orders for activation/deactivation will be applied. It is seen that some specification changes will be introduced in Rel-7 as done in Rel-8.

Solution2: Introducing an indication from RNC to NodeB
The second solution is that Node B could get an indication of UE capable of Rel-7 or Rel-8 in Radio Link Setup procedure, so that Node B could decide not to signal these orders for activation/deactivation of HS-SCCH-less operation to Rel-7 UEs. 
From the analysis above, it is considered both two solutions could solve the problem of UE abnormally receiving HS-SCCH orders. From the network point of view, in order to keep consistency of Rel-7 and Rel-8 for HS-SCCH less operation, Solution 1 would be more appropriate, while Solution 2 needs some RAN3 further discussion. It is proposed that RAN1 shall consider and discuss the problem of Rel-7 capable UE abnormally receiving HS-SCCH orders for activation/deactivation of HS-SCCH-less operation, and consider an appropriate solution for this problem.
3 Conclusion
In this contribution, it is mainly discussed on Rel-7 capable UE abnormally receiving HS-SCCH orders for activation/deactivation of HS-SCCH-less operation. We propose to introduce the HS-SCCH orders in Rel-7, and draft CRs for TS 25.212 and TS 25.214 are provided as following. 
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4.6C
Coding for HS-SCCH orders

4.6C.1
Overview

HS-SCCH orders are commands sent to the UE using HS-SCCH. No HS-PDSCH is associated with HS-SCCH orders.

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

The coding for HS-SCCH orders is specified in subclause 4.6.1 for the case when the UE is not configured in MIMO mod and in subclause 4.6B.1 for the case when the UE is configured in MIMO mode.

4.6C.2
HS-SCCH Order information field mapping
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  activation (1 bit):




xord,1 = xdrx,1

-
DTX  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.
4.6C.2.3
UE identity mapping

The UE identity is the HS-DSCH Radio Network Identifier (H-RNTI) defined in [13]. This is mapped such that  xue,1  corresponds to the MSB and  xue,16  to the LSB, cf. [14].
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6A 
HS-DSCH-related procedures

6A.1
General procedure

Scheduling and transport format selection is controlled by the MAC-hs sublayer in the Node B [9].

The following physical layer parameters are signalled to the UE and the Node B from higher layers:

1)
HS-SCCH set to be monitored

2)
Repetition factor of ACK/NACK:
N_acknack_transmit
3)
Channel Quality Indicator (CQI) feedback cycle k
4)
Repetition factor of CQI: N_cqi_transmit
5)
Measurement power offset (
6) Status of preamble/postamble transmission: HARQ_preamble_mode

7) Status of 64QAM configuration

8) Set of P-CPICH and/or S-CPICH (which shall be transmitted on the same scrambling code) that shall be used for HS-PDSCH demodulation in case the UE is configured in MIMO mode

9) The number N of dynamic single/dual CQI reports out of a sequence of  M CQI reports in case the UE is configured in MIMO mode: N_cqi_typeA, M_cqi, respectively

10) Set of transport block sizes configured for HS-SCCH-less operation

11) Set of HS-PDSCHs configured for HS-SCCH-less operation

12) Status variables HS_SCCH_LESS_STATUS and DTX_DRX_STATUS

13) Enabling_Delay

14) RRC protocol state (CELL_DCH, CELL_FACH, CELL_PCH or URA_PCH)

15) HS-DSCH paging system information, which includes the following information when the UE is configured to receive HS-DSCH without dedicated H-RNTI in URA_PCH or CELL_PCH states:

a. Number of PCCH transmissions: For UEs configured without a dedicated H-RNTI, the number of times the Node B will repeat a HS-DSCH subframe plus one

b. Transport Block Size: List of Transport Block Sizes

16) Status of MIMO configuration

If HS_SCCH_LESS_STATUS is TRUE then HS-SCCH_less_mode=1. Otherwise HS-SCCH_less_mode=0.
HS-SCCH-less_Active shall be set to TRUE while HS-SCCH_less_mode=1 and HS-SCCH-less operation is activated. Otherwise HS-SCCH_less_Active shall be set to FALSE. HS-SCCH-less operation shall be activated at the time when HS-SCCH_less_mode is set to 1, and may be further deactivated or activated by HS-SCCH orders as specified in [2]. This ordered deactivation or activation of the HS-SCCH-less operation is applied by the UE 12 slots after the ending of the HS-SCCH subframe delivering the order.
If the higher layers set DTX_DRX_STATUS to TRUE (as described in [5]) then UE_DTX_DRX_Enabled is FALSE until Enabling_Delay radio frames have passed. After the higher layers have set DTX_DRX_STATUS to TRUE (as described in [5]) and Enabling_Delay radio frames have passed then UE_DTX_DRX_Enabled is TRUE. Otherwise UE_DTX_DRX_Enabled is FALSE.

6A.1.1
UE procedure for receiving HS-DSCH and HS-SCCH in the CELL_DCH state

NOTE:
The Node B procedure for transmitting the HS-DSCH and the associated HS-SCCH is specified in subclause 6A.1.3.

In this sub-clause, sub-frame n on the HS-SCCHs refers to the sub-frame which is associated with sub-frame n on the HS-PDSCH as defined in [1], and sub-frame n on the HS-DPCCH refers to the sub-frame which is related to sub-frame n on the HS-PDSCH as defined in [1].

If the UE did not detect consistent control information intended for this UE on any of the HS-SCCHs in the HS-SCCH set in the immediately preceding subframe n – 1, the UE shall in sub-frame n monitor all HS-SCCHs in the HS-SCCH set. The maximum size of the HS-SCCH set is 4.

If 64QAM is not configured for the UE, then if the UE did detect consistent control information intended for this UE in the immediately preceding subframe n – 1, it is sufficient in sub-frame n to only monitor the same HS-SCCH used in the immediately preceding subframe n – 1. This rule applies regardless of the value of HS-SCCH_less_mode. 

When the UE monitors HS-SCCHs, the UE shall only consider the control information to be consistent if either:

-
the decoded 'channelization-code-set information' is lower than or equal to 'maximum number of HS-DSCH codes received' in its UE capability and the decoded 'modulation scheme information' is valid in terms of its UE capability, 

or

-
the decoded 'channelization-code-set information' and decoded ‘modulation scheme information’ correspond to an indication of an HS-SCCH order as defined in [2].

Control information for one UE shall not be transmitted on more than one HS-SCCH in a single sub-frame. 

If a UE detects that one of the monitored HS-SCCHs in sub-frame n carries consistent control information intended for this UE, the UE shall perform the following:

-
If the decoded 'channelization-code-set information' and decoded ‘modulation scheme information’ do not correspond to an indication of an HS-SCCH order, start receiving the HS-PDSCHs indicated by this consistent control information

-
If the CRC of the HS-SCCH is OK:
· If HS-SCCH_less_mode=1 and the TFRI value corresponds to the retransmissions of HS-SCCH-less operation, the transport block size information shall be derived from the signalled transport block size indicator as defined in [5] and [9].

· Else if DTX_DRX_Enabled is TRUE or HS-SCCH_less_mode=1, and the ‘channelization-code-set information’ and ‘modulation scheme information’ correspond to an HS-SCCH order, the UE shall:

· if the TFRI value corresponds to an HS-SCCH order

· Transmit ACK information in the slot allocated to the HARQ-ACK in the corresponding HS-DPCCH sub-frame as defined in [1];

· Process the HS-SCCH orders as described in subclauses 6A.1 and 6C.4.

· else, discard the information received on this HS-SCCH.

· Else, the transport block size information shall be derived from the signalled TFRI value as defined in [9]. 

· If the 'Hybrid-ARQ process information' is not included in the set configured by upper layers, the UE shall discard the information received on this HS-SCCH and on the HS-PDSCHs.

-
Else, if HS-SCCH_less_Active is TRUE , the UE may start receiving the HS-PDSCHs configured for HS-SCCH-less operation and attempt to decode the HS-DSCH bits based on the set of possible HS-DSCH transport block sizes configured for HS-SCCH-less operation. Otherwise, the UE shall discard the information received on this HS-SCCH and HS-PDSCH.

Otherwise, if the UE does not detect consistent control information intended for this UE on any of the HS-SCCH in its HS-SCCH set, the UE shall perform the following:

-
the UE shall discard the information received on this HS-SCCH.

-
if HS-SCCH_less_Active is TRUE , the UE shall start receiving the HS-PDSCHs configured for HS-SCCH-less operation and attempt to decode the HS-DSCH bits based on the set of possible HS-DSCH transport block sizes configured for HS-SCCH-less operation.

-
otherwise, the UE shall discard the information received on the HS-PDSCHs.

If UL_DTX_Active is TRUE (see section 6C) and either of the following is true:

-
the UE detects consistent control information intended for this UE and the TFRI value does not correspond to an HS-SCCH order, or

-
the UE has successfully decoded HS-PDSCHs intended for this UE;

then, the UE shall perform the following:

-
set CQI_DTX_Priority to 1 at the HS-DPCCH sub frame that contains or would contain the HARQ-ACK corresponding to the HS-SCCH or to the HS-PDSCHs that generated the priority change.

-
reset the CQI nominal reporting timer to CQI_DTX_TIMER.

If HARQ_preamble_mode = 1 and the information received on HS-SCCH is not discarded, the UE shall:

· transmit a HARQ Preamble (PRE) in the slot allocated to HARQ-ACK in HS-DPCCH sub-frame n – 1, unless an ACK or NACK is to be transmitted in sub-frame n – 1 as a result of an HS-DSCH transmission earlier than sub-frame n on the HS-PDSCH, and

· if N_acknack_transmit > 1, the UE shall transmit a HARQ Preamble in the slot allocated to HARQ‑ACK in HS-DPCCH sub-frame n – 2, unless an ACK or NACK is to be transmitted in sub-frame n – 2 as a result of an HS-DSCH transmission earlier than sub-frame n on the HS-PDSCH. 
The UE shall transmit the ACK/NACK information received from MAC-hs in the slot allocated to the HARQ-ACK in the corresponding HS-DPCCH sub-frame as defined in [1]. When N_ acknack_transmit is greater than one, the UE shall: 

-
repeat the transmission of the ACK/NACK information over the next (N_ acknack_transmit-1) consecutive HS-DPCCH sub-frames, in the slots allocated to the HARQ-ACK as defined in [1] and 

-
not attempt to receive any HS-SCCH in HS-SCCH subframes corresponding to HS-DPCCH sub-frames in which the ACK/NACK information transmission is repeated, nor to receive or decode transport blocks from the HS-PDSCH in HS-DSCH sub-frames corresponding to HS-DPCCH sub-frames in which the ACK/NACK information transmission is repeated.

If ACK or NACK or in case of MIMO transmission any combination of ACK and NACK is transmitted in HS-DPCCH sub-frame n, and HARQ_preamble_mode = 1 and UE InterTTI ≤ N_acknack_transmit, then the UE shall:

· transmit a HARQ Postamble (POST) in the slot allocated to HARQ-ACK in HS-DPCCH subframe n + 2*N_acknack_transmt – 1, unless ACK, NACK, or PRE is to be transmitted in this subframe, and

· if N_acknack_transmit > 1, transmit a HARQ Postamble (POST) in the slot allocated to HARQ-ACK in HS-DPCCH subframe n + 2*N_acknack_transmit – 2, unless an ACK, NACK or PRE is to be transmitted in this subframe.
DTX shall be used on the HS-DPCCH in the slot allocated to HARQ-ACK in the corresponding HS-DPCCH subframe unless a HARQ-ACK message is to be transmitted as described above.

[…]
6A.1.3
Node B procedure for transmitting the HS-DSCH

6A.1.3.1
Node B procedure for transmitting the HS-DSCH in the CELL_DCH state

When transmitting to a UE for which the HS-SCCH_less_mode=1, the Node B shall use the following procedures:

· The Node B can always transmit an HS-DSCH transport block using CRC attachment method 1 and HS-SCCH type 1.

· If the HS-SCCH_less_Active is TRUE, the Node B may transmit an HS-DSCH transport block using CRC attachment method 2 and HS-SCCH type 2 according to [2] provided that the size of the transport block belongs to the set of transport block sizes configured for HS-SCCH less operation by higher layers. In this case, a maximum of two retransmissions may be used for each HS-DSCH transport block.
Otherwise,

· The Node B should always transmit an HS-DSCH transport block using CRC attachment method 1 and 

· HS-SCCH type 1 for a UE not configured in MIMO mode, or

· HS-SCCH type 3 for a UE configured in MIMO mode.

If Node B uses CRC attachment method 1 or CRC attachment method 2 for the first transmission of a transport block, Node B shall use CRC attachment method 1 or CRC attachment method 2 respectively for any retransmission of the transport block.

For a UE not configured in MIMO mode, when transmitting/retransmitting a transport block using CRC attachment method 1 or retransmitting a transport block to a UE using CRC attachment method 2, the Node B shall transmit the corresponding control information using HS-SCCH type 1 or HS-SCCH type 2 respectively on one of the HS-SCCHs in the UE’s HS-SCCH set.

For a UE configured in MIMO mode, when transmitting/retransmitting a transport block the Node B shall use CRC attachment method 1 and transmit the corresponding control information using HS-SCCH type 3 on one of the HS-SCCHs in the UE’s HS-SCCH set.
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