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Introduction

This contribution attempts to identify locations in the specifications where changes may be needed to incorporate DCH enhancements introduced as part of [1].  In this contribution, a review of these impacts is provided along with a text proposal for inclusion in the Technical Report.
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Impact on Specifications
13.1
Technical Specification 25.211 

TS 25.211 specifies physical channels and mapping of transport channels onto physical channels [2].  Below, a list of possible impacts on TS 25.211 is provided.
13.1.1 Section 5.2.1.1 UL DPCCH and DPDCH

No changes needed for UL DPDCH slot format.

UL DPCCH slot format table in Table 2 needs modification to accommodate for TFCI and ACK fields when UL ACK for DL FET is carried over DPCCH using TDM.

13.1.2 UL FET-DPCCH
A new Section 5.2.1.4 is needed to define UL FET-DPCCH channel. The new section mostly follows the specification of UL HS-DPCCH channel, with the key difference of having TFCI fields in FET-DPCCH in place of CQI fields in HS-DPCCH.  The operation of ACK message is described in this subsection, where it is specified how and when the UE transmits the ACK message to the NodeB.
13.1.3 DL DPDCH and DPCCH 
New slot formats for DL DPDCH and DL DPCCH channels may need to be defined in Table 11 of Section 5.3.2.  Figure 9 of Section 5.3.2 can be updated in relation to new slot format designs.
13.1.4 DL FET ACK Channel

A new channel may need to be specified to communicate the ACK channel on DL for UL FET operation.  In this case, a new subsection may be needed to specify the associate slot formats in TS 25.211.
13.2
Technical Specification 25.212 

3GPP TS 5.212 specifies multiplexing and channel coding. Below, potential impact of DCH enhancement study item on this specification is provided.

13.2.1 Section 4.2 – General coding/multiplexing of TrCh
Changes to this section are mainly due to design requirements for frame early termination.  The impact is different for different proposed solutions.
In Solution 1, the channel multiplexing and rate matching steps are similar to legacy R99 as specified in Section 4.2, with the exception that in UL, the TTI used for multiplexing is 10ms, and two 10ms radio frames are repeated back to back to construct a 20ms voice frame.  The specification of 10ms frame repetition in Uplink can be achieved by adding a new figure after Figure 2 in Section 4.2 to outline the repetition of 10ms frames.
In Solution 2, the channel multiplexing, interleaving, and rate matching steps are changed to improve FET.  Section 4.2 requires revision regarding the order and mechanisms used for interleaving, multiplexing, and rate matching.  The key differences here are use of single stage interleaving instead of two stages, pre-encoding concatenation of transport channels, and interleaving prior to rate matching in both DL and UL.

For Solution 3, a new section preceding Section 4.2.2.3 and after Section 4.2.2.1 is added to specify concatenation of transport channels prior to channel encoding.  The pseudo-flexible rate matching algorithm proposed in Solution 3 can be specified by allowing different rate matching attributes depending on TFC for downlink in Section 4.2.7.2, while the computation of the rate matching attributes remains unaltered.
13.2.2 Section 4.3.3 – Coding of Transport-Format-Combination Indicator (TFCI)

TFCI encoding strategies may be specified in Section 4.3.3, for example (20,5) encoding specified for CQI encoding in HS channel can be reused for TFCI encoding.  Table 8 and Figure 9 may be modified or new tables added to specify these options.
13.2.3 DL FET ACK Channel

A new channel may need to be specified to communicate the ACK channel on DL for UL FET operation.  In this case, a new subsection is needed to specify the coding, and physical channel mapping and the operation of FET and ACK timeline in Section 4.2.  
13.3
Technical Specification 25.213
TS 25.213 specifies spreading and modulation. Some modifications may be needed to 25.213 to support UL FET-DPCCH channel as a new control channel in UL.
13.3.1 Section 4.2.1 – Dedicated physical channels
To specify UL FET-DPCCH channel to support ACK for DL FET, Figure 1and Figure 1A need to be updated to include this channel on a separate channelization code.  Depending on whether a fixed power ratio for FET-DPCCH with respect to DPCCH is used or this power offset can be signalled from the network, Table 1 may be modified to allow for a new scaling factor βf.

13.3.1 Section 4.3.1.2 – Code allocation for dedicated physical channels

Section 4.3.1.2.1 can be modified to specify the channelization code to be used for FET-DPCCH channel.  Similarly, if a new channel in DL is provisioned to carry the ACK channel, the associated channelization code allocations may be specified in this section.
13.4
Technical Specification 25.214

TS 25.214 specifies physical layer procedures.  Some modifications to this specification may be needed as follows.
13.4.1 Section 5.2.1.1 – General downlink power control

In Solution 2 for FET, the power ratio between DPDCH and DPCCH is dependent on transport format combination (TFC).  Hence, Section 5.2.1 may need to be modified, similar to what is specified for UL in Section 5.1.3, to specify the power offsets between DL DPDCH and DPCCH.

Reduction of power control rate to 750Hz requires the UE and NodeB to skip alternate TPC bits.  Thus, Section 5.2.1.1 may be modified to specify 750Hz mode of operation in both downlink and uplink.
13.4.1 Appendix B.1 – Power control timing

This section may be modified to outline the new power control timings with respect to changes to slot formats in DL and UL DPCH channels.  Further, informative power control timeline diagrams may be added to outline the power control timing with 750Hz power control mode of operation.
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5
Conclusions

A review of the RAN1specifications was presented, highlighting the sections that require changes to incorporate DCH enhancements introduced in [1].  It is proposed that this text be included in the Technical Report on DCH Enhancements.
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