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1. Introduction

This document is a revision to [1] presented in 3GPP RAN1 conference call on UE categories on January 27th.
In this document we address the HSUPA UE's support for data rates, TTI length, simultaneous uplink DCH, interaction of HSUPA with HSDPA and SRB mapping on E-DCH with regard to UE capabilities. It should be obvious that the support for HSUPA is not mandatory for 3GPP rel'6 UEs, but that this paper addresses only the capabilities of the UEs with HSUPA feature.

2. Requirements for the UE categories

The following conclusions were made at the 3GPP RAN1 conference call on UE categories on January 27th [3]:

· Minimize the number of categories

· Categories are defined by Code/SF combination, TTI, L1-L2-Interface-Datarate

· Separate requirements for EDCH

· Simultaneous DCH bitrate when EDCH is configured: in the order of 64kbps (RAN1 working assumption), reconfirm at the next RAN1 meeting and with RAN2

· SRB support on EDCH (discuss in RAN2)

· Number of HARQ processes and timing (part of timing discussion)
3. HSUPA categories

3.1 Maximum Supported Data Rates

The HSUPA UEs could be divided in 4 categories according to their maximum data code channel support:

1. UE supports one SF4 E-DPDCH.

2. UE supports two SF4 E-DPDCHs in parallel.

3. UE supports two SF2 E-DPDCHs in parallel.

4. UE supports two SF2 and two SF4 E-DPDCHs in parallel.

The actual maximum data rate would be set by the puncturing limit that could optimally be agreed to a fixed value, or by the maximum supported transport block size.

Proposal: Divide the HSUPA UEs to (maximum) 4 categories according to the number of supported E-DPDCHs.

3.2 Support for 2 ms TTI

It has already been agreed that 10 ms TTI support is mandatory for all HSUPA UEs. The abovementioned 4 UE categories could be divided to subcategories a and b, where category Na UEs would support 10 ms TTI only, and category Nb UEs would support both 10 ms and 2 ms TTI.

Proposal: Divide each HSUPA UE data rate category to two subcategories, one of which would be 10 ms only and the other 10 ms and 2 ms. 

4. Interaction with uplink DCH

The specifications already make it impossible to have multiple uplink DPDCHs when E-DCH is configured to the UE thus forbidding the multicode DPDCHs with E-DCH. We would further propose that the maximum uplink DCH rate when E-DCH is configured should be limited below the data rate that one DPDCH could offer at maximum. What exactly would be the limitation should be discussed within 3GPP. It could be also considered that this capability is parametrized similarly as we have for HSDPA and associated DCH capability. Also it should be noted that DCH data rate should have some lower limit from the NW side, not allowing having a case where DCH is allocated but not possible to use.

Proposal: Limit the DCH data rate when E-DCH is configured for the UE. Define suitable capability parameters for DCH data rate (e.g. up to 64 kbps).

5. Interaction with HSDPA

Conclusion of the January 27th RAN1 teleconference [3]:

"FFS whether and how HSUPA categories can be linked to HSDPA categories."
The UE supporting both HSDPA and HSUPA operation needs to divide its resources (memory, processing power, etc.) in a way that it can support the maximum data rate indicated by its HSDPA category and HSUPA category simultaneously. In the event that e.g. HSDPA is configured, but HSUPA is not the resources allocated for HSUPA operation would be left unused with a static HSDPA category.

Semi-static HSDPA and HSUPA categories (use one category when both are configured and an another when only one of them is configured) would allow the UE to allocate e.g. the HSUPA resource allocation to HSDPA when HSUPA is not configured and thus offer a higher HSDPA peak data rate.

Figure 1: Illustration of UE resource allocation with static and semi-static HSDPA category
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1. UE resource allocation when both HSDPA and HSUPA are configured to the UE

2. UE resource power allocation when HSDPA only configured. Static HSDPA category

3. UE resource power allocation when HSDPA only configured. Semi-static HSDPA category

Proposal: Allow different UE category for HSDPA and HSUPA depending on whether they are both configured to the UE or only one of them is configured to the UE.

6. Signalling radio Bearer on E-DCH

In the possible case that interoperability testing of the SRB mapping on the E-DCH proves to be difficult in the early phase of HSUPA adoption, it would be beneficial to be able to indicate whether the UE can map SRB on E-DCH.

Proposal: Have SRB mapping on E-DCH as a separate UE capability.

RAN1 considered this topic as a RAN2 issue [3], and we have submitted a separate document [2] to RAN2.

7. Conclusion

In this document we propose the following:

1. Introduce maximum of 8 UE categories for the HSUPA as shown in table 1.

· 4 different categories according to maximum data rate.

· Each divided to 2 subcategories according to the UE's support for 2 ms TTI: 10 ms TTI only supported, and both 10 ms + 2 ms TTIs supported.

2. To limit the uplink DCH data rate when E-DCH is configured for the radio link to e.g. 64 kbps.

3. To allow different HSDPA and HSUPA categories for the case when both HSDPA and HSUPA are configured to the UE and for the case that only one of them is configured to the UE

4. To have a separate capability bit for mapping the SRB on E-DCH.

Table 1: HSUPA UE Categories

	HSUPA Category
	Maximum E-DCH data rate

	Supported TTI length [ms]

	1a
	1xSF4 E-DPDCH
	10

	1b
	1xSF4 E-DPDCH
	10 and 2

	2a
	2xSF4 E-DPDCHs
	10

	2b
	2xSF4 E-DPDCHs
	10 and 2

	3a
	2xSF2 E-DPDCHs
	10

	3b
	2xSF2 E-DPDCHs
	10 and 2

	4a
	2xSF2 + 2xSF4 E-DPDCHs
	10

	4b
	2xSF2 + 2xSF4 E-DPDCHs
	10 and 2


UE should indicate the network with following parameters:

1. HSUPA UE category when HSDPA is not configured

2. HSUPA UE category when HSDPA is configured

3. HSDPA UE category when HSUPA is not configured (exists already in Release 5)

4. HSDPA UE category when HSUPA is configured

5. Support for uplink SRB mapping on E-DCH [2].
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