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1. Introduction
At RAN#58 meeting a Rel-12 new study item “DCH Enhancements for UMTS” was approved [1]. A general discussion about the scenarios of DCH enhancements and the downlink and uplink overhead optimization is given in this contribution.
2. Scenarios
With the quick development of HSPA, a lot of service is carried by HSPA instead of DCH in order to obtain much higher rate and throughput. However, since HSPA cannot support soft handover in downlink, it will result in serious reliability problems and call drop. Compared with HSPA, DCH can support soft handover and longer TTI, resulting in higher reliability and better coverage. The SRB that contains system signalling and switch information is of high request for reliability. In order to ensure the reception performance and coverage of SRB, it’s desirable to transmit the SRB information in DCH.
In order to obtain better performance voice also can be transmitted in DCH. Depending on services supported in DCH, there are two cases, SRB + Voice case and SRB only case. Detailed introductions about these two cases are as below.
2.1  SRB + Voice case
As mentioned above since DCH can provide high reliability, SRB is preferred to be transmitted in DCH. Considering SRB packet is small and the corresponding physical channel i.e. DPDCH and DPCCH has been established for SRB transmission, voice could be transmitted in the same physical channel with SRB to share the channel resource and achieve better coverage because of soft handover gain. SRB + Voice in DCH is illustrated in Figure 1.
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Figure 1 SRB + Voice in DCH
2.2 SRB Only Case
As aforementioned, transmitting SRB information in DCH would be beneficial in terms of link reliability and coverage. One efficient scheduling would be SRB only in DCH and other types of service in HSPA. However, since UE cannot support discontinuous reception or transmission in DCH, it will result in inefficient battery usage considering SRB transmission is not frequent. In addition, battery consumption efficiency will be further degraded in case of SRB only in DCH co-existence with HSPA service supporting CPC, e.g. the UE can not disable its DPCCH transmission for SRB transmission in DCH although the UE is set to disable DPCCH transmission by HSPA CPC configuration.
For SRB only case, power saving techniques should be considered including
· DL DCH DRX and UL DCH DTX 

· Interaction of DCH DTX with HSPA CPC

[image: image2.emf]D

P

D

C

H

  

(

S

R

B

 

o

n

l

y

) 

D

P

D

C

H

  

(

S

R

B

 

o

n

l

y

) 

D

P

D

C

H

 

 (

S

R

B

 o

n

l

y

)

 

D

P

D

C

H

 (

 

S

R

B

 

o

n

l

y

) 


Figure 2 SRB only in DCH
Proposal: SRB only in DCH shall be investigated in the study of DCH enhancement. The enhancement should consider power saving techniques, including DCH DTX/DRX and interaction of DCH DTX/DRX with HSPA CPC
3. Overhead Optimization
3.1  Uplink Overhead Optimization

The introduction of DCH DTX/DRX also reduces the uplink overhead, in addition to saving power. DCH DTX/DRX aims to support discontinuous transmission of UL DPCCH in the period when there is no relevant traffic. The study should include the design of DTX/DRX pattern in DCH as well as DTX/DRX pattern in DCH co-existence with HSPA.
3.2 Downlink Overhead Optimization
In the current specification, the downlink DPCCH is transmitted with control information generated at Layer 1, which includes dedicated pilot bits, TPC commands, and an optional TFCI. The downlink overhead optimization could consider optimization to the pilot, TPC and TFCI information. Downlink dedicated pilot was mainly used for channel estimation and inner power control. However, since common pilots carried by CPICH can be used to do the channel estimation and with the introduction of F-DPCH the power control can be done with the TPC carried by F-DPCH, the dedicated pilots in downlink DPCCH could be removed.
4. Conclusion
A general discussion was present on the scenarios and the overhand optimization in DCH enhancement. It was analyzed that SRB in DCH is important because it offers better link reliability and coverage. It is proposed:
Proposal: SRB only in DCH shall be investigated in the study of DCH enhancement. The enhancement should consider power saving techniques, including DCH DTX/DRX in DCH and interaction of DCH DTX/DRX with HSPA CPC.
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