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1. Introduction

The use of outer loop power control was discussed against the ealier finding that DPCCH BER itself can not be used for
basis of the outer loop SIR target adjustment. It is proposed that outer loop power control based on CRC attached to zero
transport block will be used also during DPCCH gating. Thus, this contribution gives further clarification to the questions
raised in the last WG1 meeting. Namely, describing the impacts to battery saving figures resultsif DPDCH field is
attached with DPCCH field.

2. Present outer loop power control method during DTX

The present method for outer |oop power control during normal DTX, non-gating state, is that encoded CRC may be
transmitted with zero length TrCH block. This can be found from TS 25.212 , section 4.2.1.1, from which the relevant
part is copy pasted below. If case of CRC is not present, the outer loop isfrozen, as given in 25.331, see further after
25.212 section.

copy paste fromTS 25.212, v.3.3.0, section 4.2.1.1. starts here

If no transport blocks are input to the CRC cal culation (M; = 0), no CRC attachment shall be done. If transport blocks are
input to the CRC calculation (M; ? 0) and the size of atransport block is zero (A = 0), CRC shall be attached, i.e. all parity
bits equal to zero.

copy paste from TS 25.212, section 4.2.1.1. ends here

copy paste from R2-00-2459 CR 25.331-628 starts here

8.6.5.4 DCH quality target

At PhyCH establishment, the UE sets an initial downlink target SIR value based on the received IEs"DCH quality
target".

The"DCH quality target”" |E for agiven DCH shall be used by the UE to set the target SIR for the downlink power
control. in case BLER measurement ispossible for this DCH. i;e.CRC existsin all transport formatsin downlink TFS,

copy paste from R2-00-2459 CR 25.331-628 ends here

In the chapters below it is discussed, what could be the best method for outer loop power control during gating state.

3. Way forward on the outer loop power control methods during gating state

- A) Incaseof such atransport format is not specified where zero transport format is used together with CRC, then the
outerloop power control target is considered frozen with DPCCH gating as is done with normal operation as well

- B) Incase CRC isattached to zero TrCH block , then the CRC on DPDCH is mapped to the active slots during the
TTI in the gated frames.



This means that we need to define, that during normal gating the physical channel mapping, both in uplink and downlink,
is changed so that the encoded CRC bits will be mapped only to those slots, where DPCCH is also transmitted. Seethe
appendix , what parts of the multiplexing diagrams would be affected, it is shown there in blue. The detailed explanation
of the required changes for the alternative B are given in the next section.

4. Changes needed in the multiplexing in TS 25.212

4.1 Physical channel mapping

Relevant part of the present definition

It isdefined in sections 4.2.12.1 and 4.2.12.2, physical channel mapping for uplink and downlink, that during
compressed mode, bits are mapped only to certain slots of the frame.

Required changes

Similar kind of addition is needed for gating, saying that during gating, bits are mapped only to certain slots of the frame.

In uplink :
?? during normal gating mode, the bits are mapped only to those slots, where DPCCH is also transmitted.
?? during embedded mode, the bits are mapped to all slotsin the frame

In downlink:
?? during normal gating mode the bits are mapped only to those slots where DPCCH is also transmitted
?? during embedded mode, the bits are mapped to all slotsin the frame

Here: normal gating mode = frames where only CRCs with zero length TrCH block(s) is (are) transmitted
embedded mode =frames where at least one non-zero length TrCH block is transmitted

This means that during RX gating [2,3], in every Kth frame UE receiver needs to decode the TFCI, before it knows that in
what slots the bits are mapped to. If TFCI defines that there are only zero length transport blocks in the frame, then UE
knows that the bits are mapped to only certain slots of the frame. And if TFCI definesthat thereis at |east one non-zero
length transport block in the frame, then UE knows that the bits are mapped to all slotsin the frame.

The similar procedureisrequired from NodeB in uplink, in every frame. NodeB has to use pilot energy comparison to
detect whether the frame isin normal gating mode or in embedded mode. In embedded mode all the pilot fields exist. If it

detects that the frameisin normal gating mode, it knows that DPDCH is transmitted in the same slots as DPCCH. If it
detects that the frame isin embedded mode, then it decodes the TFCI, and decodes the datafrom all slotsin the frame.

4.2 2"9 Insertion of DTX indication bits in downlink

Relevant part of the present definition

Presently it isdefined in section 4.2.9.2. "2 insertion of DTX indication bits" that:

?? Sisthe number of bitsfrom TrCH multiplexing
?? Pisthe number of PhCHs bits
?? Risthe number of bitsin one radio frame, including DTX indication bits.

Required changes:

1) Inembedded mode, the same definition can be used as before. So no changes are needed.

2) During normal gating mode, R needs to be replaced by Rgating, where:
?? Rgating=R/3if gating rate=1/3
?? Rgating=R/5 if gating rate=1/5



4.3 Rate matching in uplink

Relevant part of the present definition

Presently it is defined in section 4.2.7. "Rate matching" that:

??  Ngata,j isthe total number of bits that are available for the CCTrCH in aradio frame with transport format
combination j.

Required changes:

1) Inembedded mode, the same definition can be used as before. So no changes needed.

gating

data j + Where:

2) Innormal gating mode, Ngata j Needs to be replaced by N

” ng;ir}gz Nata,j, /3 if gating rate=1/3

ti . .
»” Ng;;r}g: Ndataj /5 if gating rate=1/5

5. Impacts to calculated battery saving figures if DPDCH field is attached with DPCCH
field

The presented battery saving figures are still valid since during uplink gating transmitter is switched on for the duration of
one slot due to 1/Q multiplexing. Furthermore, in downlink gating the achieved battery saving figures are calculated using
the assumption that there is no switching within aslot. Thus, the results presented in document [3] are still valid.

6. Conclusion and proposal

It is proposed that outer loop power control based on CRC attached to zero transport block will be used alsoduring
DPCCH gating, indicated as option B earlier. Thisis because DPCCH BER will not offer good enough performance for
outer loop [1]. Depending on the network selection also case A with SIR target frozen during gating may be applied
when transport blocks with zero length and CRC do not exist.

Thiswill mean that DPCCH gating concept will actually depending on the parameter setting correspond to
DPCCH+DPDCH gating, since both DPCCH and DPDCH will contain transmitted bits only in certain slots of the frame.
It is also shown that the attachment of DPDCH field together with DPCCH field does not introduce any deterioration to
calculated battery saving results.

The proposed TR text on issueis given in a separate contribution, R1-00-XxxXx.
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Annex 1: Blocks where changes are needed in TS 25.212.
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Figure 1: Transport channel multiplexing structure for uplink
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Figure 2: Transport channel multiplexing structure for downlink



