Page 4
Draft prETS 300 ???: Month YYYY

Release 5
103
3GPP TS 34.123-1 V5.5.0 (2003-09)


3GPP TSG RAN WG2 Meeting #42 
Tdoc 
R2-040913

Montreal, Canada, 10th to 14th May 2004

Agenda Item:
9.19

Source: 
Ericsson
Title:  
Improved bearers for HS-DSCH
Document for:
Discussion, Decision

1.  Introduction

In the work to define the reference bearers for HS-DSCH, the focus has been on the HS-DSCH part. For the signalling radio bearer on DCH and the Interactive/Background bearer in uplink, the bearer definitions are reused from the current R99 reference bearers. However there are several aspects of the R99 reference bearers that are inefficient and that could be improved. In this paper we discuss the drawbacks of the currently specified reference bearers for HS-DSCH and propose some  improvements.

In [3], the principles of an extended TFCS was discussed. It was proposed to introduce a T1 testcase verifying the UE TFC selection in case of an extended TFCS while keeping the existing reference bearers. The main motivation to keep the existing reference bearers is not to interfere with the T1 work to obtain a stable testsuite. When introducing reference bearers for HS-DSCH the situation is different. It would be beneficial to specify reference bearers for HS-DSCH that reflect an efficient network configuration with a high performance.

Note that this contribution targets the currently decided RAB combination with an I/B bearer on HS-DSCH and SRBs on DCH. After further RAB combinations have been decided for HS-DSCH, further optimisations in the TFCS for these RAB combinations may be considered. 

2.
Improvements to HS-DSCH reference bearers

The currently specified reference bearers for HS-DSCH are the following:

· Interactive or background / UL:64 DL: [max bit rate depending on UE category] / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH

· Interactive or background / UL:384 DL: [max bit rate depending on UE category] / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH
2.1
Shorter TTI

The signalling radio bearer is defined with a TTI of 40 ms where one PDU can be transmitted per TTI. The 40 ms TTI leads to a long delay for e.g. RRC procedures. The performance in terms of signalling delays can be improved if the TTI is reduced to 10 ms which gives both an increased data rate and a lower latency. Note that many uplink RRC messages are very short (1-2 TTIs) and the shortened TTI in uplink would have a lager impact than an increased data rate for these procedures. It would however also be beneficial to reduce the TTI for the SRBs in the downlink.

In uplink, coverage needs to be provided for 64 kbps and 384 kbps respectively due to the interactive radio bearer. Thus, the TTI for the SRB could be reduced to without significant coverage impact. For the downlink the TTI could also be reduced, to 20 ms which should be possible without changing the SF.

It is proposed to lower the TTI for SRBs in uplink to 10 ms and in downlink to 10 ms. It should also be considered to reduce the TTI of the 64 kbps interactive uplink bearer (no impact on data rate) from 20 ms to 10 ms. 

2. 
Extended TFCS for HS-DSCH bearers with 10 ms UL TTI on SRBs

If the TTI is reduced for SRBs as proposed in the previous section, the TFCS needs to be designed according to the principles in [1-3] in order not to increase the physical layer data rate or reducing the coverage.

2.1

Extended TFCS for the 64 kbps uplink

The TFCS currently specified for the 64 kbps uplink is shown below:

	TFCS size
	10

	TFCS
	(64 kbps RAB, DCCH)=

(TF0, TF0), (TF1, TF0), (TF2, TF0), (TF3, TF0), (TF4, TF0),

(TF0, TF1), (TF1, TF1), (TF2, TF1), (TF3, TF1), (TF4, TF1)

	NOTE: In this table the index of the transport format corresponds to the number of PDUs in the TTI, i.e. TF1 means 1 PDU etc.


If the TTI is reduced to 10 ms, it is proposed to modify the TFCS according to the table below. The removed TFCs are marked with strikethrough. 

	TFCS size
	9

	TFCS
	(64 kbps RAB, DCCH)=

(TF0, TF0), (TF1, TF0), (TF2, TF0), (TF3, TF0), (TF4, TF0),

(TF0, TF1), (TF1, TF1), (TF2, TF1), (TF3, TF1), (TF4, TF1)

	NOTE: In this table the index of the transport format corresponds to the number of PDUs in the TTI, i.e. TF1 means 1 PDU etc.


Instead of a 3.4 kbps bitrate for the SRB (1 PDU per 40 ms), 13.6 kbps can be achieved (1 PDUs per 10 ms). The TFC (TF4, TF1) is removed since this TFC gives a higher bitrate than the currently defined TFCS and thereby reduces the coverage. Since RRCs are typically configured with higher priority than the radio bearer, the data rate on the I/B bearer will go down when data is transmitted on the SRB. The minimum I/B data rate with this proposal is 48 kbps.

2.2

Extended TFCS for the 384 kbps uplink

The TFCS for the 384 kbps uplink is shown below:

	TFCS size
	18

	TFCS
	(384 kbps RAB, DCCH)=

(TF0, TF0), (TF1, TF0), (TF2, TF0), (TF4, TF0), (TF8, TF0), (TF12, TF0), (TF16, TF0), (TF20, TF0), (TF24, TF0), 

(TF0, TF1), (TF1, TF1), (TF2, TF1), (TF4, TF1), (TF8, TF1), (TF12, TF1), (TF16, TF1), (TF20, TF1), (TF24, TF1)  

	NOTE: In this table the index of the transport format corresponds to the number of PDUs in the TTI, i.e. TF1 means 1 PDU etc.


If the TTI is reduced to 10 ms, it is proposed to modify the TFCS according to the table below. The removed TFCs are marked with strikethrough.

	TFCS size
	34

	TFCS
	(384 kbps RAB, DCCH)=

(TF0, TF0), (TF1, TF0), (TF2, TF0), (TF4, TF0), (TF8, TF0), (TF12, TF0), (TF16, TF0), (TF20, TF0), (TF24, TF0), 

(TF0, TF1), (TF1, TF1), (TF2, TF1), (TF4, TF1), (TF8, TF1), (TF12, TF1), (TF16, TF1), (TF20, TF1), (TF24, TF1)  

	NOTE: In this table the index of the transport format corresponds to the number of PDUs in the TTI, i.e. TF1 means 1 PDU etc.


In this case the TFCS (TF24, TF1) is removed which means that the data rate on the I/B bearer goes down from 384 kbps to 320 kbps when signalling is transmitted. Note that in this case the SRB rate can if desired be increased further than 13.6 kbps (e.g. to 27.2 kbps with 2 PDUs per 10 ms) without impacting the physical layer data rate. That should be considered but is not shown in the example above.

2.2

Extended TFCS for the 3.4 kbps SRB in downlink

The TFCS for the 3.4 kbps SRB in downlink is shown below:

	TFCS size
	2

	TFCS
	SRBs for DCCH = TF0, TF1

	NOTE: In this table the index of the transport format corresponds to the number of PDUs in the TTI, i.e. TF1 means 1 PDU etc.


This TFCS gives a data rate of 3.4 kbps (1 PDU per 40 ms). If the TTI in downlink is reduced from 40 ms to 20 ms it is proposed to keep the current TFCS, i.e. a maximum of 1 PDU per TTI resulting in a data rate of 6.8 kbps. This should be possible without changing the SF.

3. 
Extended TFCS for HS-DSCH bearers with 40 ms TTI on SRBs

If the TTI on the SRBs is not reduced, the data rate on the SRBs can be improved by only introducing an extended TFCS according to the principles in [1-3]. Since this alternative only gives an increased data rate and not the delay benefits of a shorter TTI, it should only be considered if it is unacceptable to reduce the TTI. An example on how the TFCS could be extended for 40 ms TTI SRBs is shown in appendix A.

6.
Discussion and Conclusion

We propose to modify the HS-DSCH reference bearers in order to reflect an efficient configuration by:

· Reducing the TTI for SRBs in uplink from 40 ms to 10 ms

· Reducing the TTI for SRBs in downlink from 40 ms to 20 ms while keeping the SF

· Reducing the TTI for the 64 kbps Interactive radio bearer in uplink from 20 ms to 10 ms (not shown in the example TFCS in section 2)

If it is not acceptable to reduce the TTI for the SRBs, we propose as a second alternative to:

· Introduce an extended TFCS to increase the data rate of the SRBs while keeping the current physical layer data rate, TTI etc.

The first alternative is expected to give the largest gain and is therefore the preferred solution. The second alternative increases the data rate but does not reduce the latency of the link which is important for e.g. short response messages.
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Appendix A: Extended TFCS for HS-DSCH bearers with 40 ms UL TTI on SRBs

2.1

Extended TFCS for the 64 kbps uplink

The TFCS specified for the 64 kbps uplink is shown below:

	TFCS size
	10

	TFCS
	(64 kbps RAB, DCCH)=

(TF0, TF0), (TF1, TF0), (TF2, TF0), (TF3, TF0), (TF4, TF0),

(TF0, TF1), (TF1, TF1), (TF2, TF1), (TF3, TF1), (TF4, TF1)

	NOTE: In this table the index of the transport format corresponds to the number of PDUs in the TTI, i.e. TF1 means 1 PDU etc.


In this example, the TFCS is extended according to the table below. The added TFCs are marked with bold.

	TFCS size
	17

	TFCS
	(64 kbps RAB, DCCH)=

(TF0, TF0), (TF1, TF0), (TF2, TF0), (TF3, TF0), (TF4, TF0),

(TF0, TF1), (TF1, TF1), (TF2, TF1), (TF3, TF1), (TF4, TF1)
(TF0, TF2), (TF1, TF2), (TF2, TF2), (TF3, TF2),
(TF0, TF4), (TF1, TF4), (TF2, TF4)

	NOTE: In this table the index of the transport format corresponds to the number of PDUs in the TTI, i.e. TF1 means 1 PDU etc.


Instead of a 3.4 kbps bitrate for the SRB (1 PDU per TTI), 13.6 kbps can be achieved (4 PDUs per TTI). Since RRCs are typically configured with higher priority than the radio bearer, the data rate on the I/B bearer will go down when a lot of data is transmitted on the SRB. The minimum I/B data rate with this example is 32 kbps. Note that the maximum uplink rate (and SF) is not affected.

2.2

Extended TFCS for the 384 kbps uplink

The TFCS for the 384 kbps uplink is shown below:

	TFCS size
	18

	TFCS
	(384 kbps RAB, DCCH)=

(TF0, TF0), (TF1, TF0), (TF2, TF0), (TF4, TF0), (TF8, TF0), (TF12, TF0), (TF16, TF0), (TF20, TF0), (TF24, TF0), 

(TF0, TF1), (TF1, TF1), (TF2, TF1), (TF4, TF1), (TF8, TF1), (TF12, TF1), (TF16, TF1), (TF20, TF1), (TF24, TF1)  

	NOTE: In this table the index of the transport format corresponds to the number of PDUs in the TTI, i.e. TF1 means 1 PDU etc.


It is proposed to extend the TFCS according to the table below. The added TFCs are marked with bold.

	TFCS size
	34

	TFCS
	(384 kbps RAB, DCCH)=

(TF0, TF0), (TF1, TF0), (TF2, TF0), (TF4, TF0), (TF8, TF0), (TF12, TF0), (TF16, TF0), (TF20, TF0), (TF24, TF0), 

(TF0, TF1), (TF1, TF1), (TF2, TF1), (TF4, TF1), (TF8, TF1), (TF12, TF1), (TF16, TF1), (TF20, TF1), (TF24, TF1)  
(TF0, TF2), (TF1, TF2), (TF2, TF2), (TF4, TF2), (TF8, TF2), (TF12, TF2), (TF16, TF2), (TF20, TF2)
(TF0, TF4), (TF1, TF4), (TF2, TF4), (TF4, TF4), (TF8, TF4), (TF12, TF4), (TF16, TF4), (TF20, TF4)

	NOTE: In this table the index of the transport format corresponds to the number of PDUs in the TTI, i.e. TF1 means 1 PDU etc.


Also for the 384 kbps uplink the TFCS could be redefined such that the SRB data rate is 13.6 kbps (4 PDUs per TTI). 
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