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1.
Introduction

The objective of the WI for “Continuous Connectivity for Packet Data Users” [1] is to reduce the overhead of physical control channels or related signalling messages of packet data users in order to significantly increase the number of packet data users that can be kept efficiently in CELL_DCH state over a longer time period.

The concept “New DPCCH slot format” is described in TR 25.903 v0.2.0 [2]. The idea is to introduce a new UL DPCCH slot format to be applied during inactive periods, i.e. when the only data bits are the TPC bits. Two alternatives are mentioned in [2] regarding what slot format to apply during active periods, when packet data is transmitted: either switch to one of the old slot formats (e.g. slot format 1), or continue using the same slot format that is used during the inactive periods.

This document discusses the alternative to use the same slot format during both the active and the inactive periods instead of switching between two different slot formats. A text proposal for TR 25.903 is included, where the slot format details are left a bit more open than in TR 25.903 v0.2.0.
2.
Discussion
2.1.
Inactive periods
During inactive periods, when the only data bits transmitted in the uplink are the TPC bits, it is beneficial to use an UL DPCCH slot format that is optimized with respect to TPC detection performance.

Simulation results in [2] show that the performance can be improved significantly by using a slot format with more than 2 TPC bits. For example, a slot format with 5 pilot bits and 5 TPC bits seems to be a promising candidate, performing well in PA3, PB3 and VA120. The improvement compared to slot format 1 (8 pilots, 2 TPC) is up to ~3 dB. The improvement should be even larger compared to the perhaps more familiar slot format 0.

This improvement in TPC detection performance during inactive periods allows for a significant UL SIR target reduction during inactive periods.

Slot formats with as few as 2 pilot bits have been proposed in [2], but since such slot formats will not be able to support very high velocities, cf. e.g. [4], it is here recommended to not go below 5 pilot bits.

2.2.
Active periods
During active periods, when E-DCH and/or HS-DPCCH is transmitted in uplink, the UL DPCCH slot format should give a good TPC detection performance as well as a good phase reference for E-DCH and HS-DPCCH.

It is here assumed that the same slot format is used during active periods and inactive periods, e.g. a slot format with 5 pilot bits and 5 TPC bits. The obvious benefit with this proposal is that UL DPCCH slot format switching is avoided.

One might suspect that a slot format with ~5 pilot bits serves significantly worse as a phase reference for E-DPDCH / E-DPCCH and HS-DPCCH than e.g. slot format 1 (8 pilots, 2 TPC). Whether this is true or not depends largely on to which extent the channel estimation and other receiver algorithms use e.g. the detected TPC bits as known information. If the detected TPC bits are used as known information by a receiver algorithm, its robustness will depend on the reliability of the TPC detection. A slot format with ~5 TPC bits might give a significantly more reliable TPC detection than a slot format with only 2 TPC bits. Therefore, it is not obvious that a slot format with on one hand fewer pilot bits but on the other hand more TPC bits performs much worse as a phase reference than e.g. slot format 1. This issue should be further studied.

During the concept evaluation phase, it might be beneficial to consider other slot formats than the one specified as slot format #4 in table 4.1.1.2-2 in [2], which has 4 pilot bits and 6 TPC bits. In the text proposal included below, a remark is added saying that the exact number of pilot bits and TPC bits for slot format 4 is FFS.

3.
Conclusions

This document suggests that a slot format with ~5 pilot bits and ~5 TPC bits might be a good candidate for usage during both active and inactive periods.

It is proposed to include the text proposal below in TR 25.903.
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---------------------------------------------- Start text proposal ----------------------------------------------
4.1.1.2
Detailed Proposals

In this section specific proposals are described in more detail.

As an example, a new slot format may be introduced into 25.211 as shown in Table 4.1.1.2-1, where the new format 1* is associated with the existing slot format 1. When slot format 1 is configured by the RNC, slot format 1* would be used during periods with no uplink data transmission. The switching between slot formats 1 and 1* could be according to predefined rules. The possibility of using the new slot format can be under the control of the RNC. This would allow compatibility with Node B’s that did not support the new slot format.

Table 4.1.1.2-1: New slot format: Proposal A
	Slot Format #I
	Channel Bit Rate (kbps)
	Channel Symbol Rate (ksps)
	SF
	Bits/

Frame
	Bits/

Slot
	Npilot
	NTPC
	NTFCI
	NFBI
	Transmitted slots per radio frame

	0
	15
	15
	256
	150
	10
	6
	2
	2
	0
	15

	0A
	15
	15
	256
	150
	10
	5
	2
	3
	0
	10-14

	0B
	15
	15
	256
	150
	10
	4
	2
	4
	0
	8-9

	1
	15
	15
	256
	150
	10
	8
	2
	0
	0
	8-15

	1*
	15
	15
	256
	150
	10
	4
	6
	0
	0
	8-15

	2
	15
	15
	256
	150
	10
	5
	2
	2
	1
	15

	2A
	15
	15
	256
	150
	10
	4
	2
	3
	1
	10-14

	2B
	15
	15
	256
	150
	10
	3
	2
	4
	1
	8-9

	3
	15
	15
	256
	150
	10
	7
	2
	0
	1
	8-15


As a further example, a new slot format may be introduced as shown in Table 4.1.1.2-2, where the new format 4 may be configured by the RNC in the normal way (i.e. its use does not depend on transmission activity on other channels). Note that the table only shows an example since the exact number of pilot bits and TPC bits for slot format 4 is FFS.
Table 4.1.1.2-2: New slot format: Proposal B
	Slot Format #I
	Channel Bit Rate (kbps)
	Channel Symbol Rate (ksps)
	SF
	Bits/

Frame
	Bits/

Slot
	Npilot
	NTPC
	NTFCI
	NFBI
	Transmitted slots per radio frame

	0
	15
	15
	256
	150
	10
	6
	2
	2
	0
	15

	0A
	15
	15
	256
	150
	10
	5
	2
	3
	0
	10-14

	0B
	15
	15
	256
	150
	10
	4
	2
	4
	0
	8-9

	1
	15
	15
	256
	150
	10
	8
	2
	0
	0
	8-15

	2
	15
	15
	256
	150
	10
	5
	2
	2
	1
	15

	2A
	15
	15
	256
	150
	10
	4
	2
	3
	1
	10-14

	2B
	15
	15
	256
	150
	10
	3
	2
	4
	1
	8-9

	3
	15
	15
	256
	150
	10
	7
	2
	0
	1
	8-15

	4
	15
	15
	256
	150
	10
	[4]
	[6]
	0
	0
	8-15


---------------------------------------------- End text proposal ----------------------------------------------




