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1. INTRODUCTION

The slot structure Ad Hoc (Ad Hoc #7) was set up at the 1st WG1 meeting. At the 2nd and 3rd WG1 meetings, it was decided to continue the work. At the end of the 3rd WG1 meeting, there were 7 issues identified to be discussed in Ad Hoc #7 [2]:

1) TPC bits in Downlink DPCCH field, 

2) SF 512 for Downlink DPCH, 

3) Uplink DPCCH field, 

4) Uplink DPDCH gain factors, 

5) Secondary CCPCH format set, 

6) Pilot patterns, 

7) New channels for Point-to-Multipoint connection. 

During the time between the 3rd and 4th WG1 meetings, one additional issue has also been brought up in the Ad Hoc:

8) Frame synchronization confirmation scheme.

Email discussions within the Ad Hoc have taken place between the 3rd and 4th WG1 meetings. At the 4th WG1 meeting, a physical meeting took place on April 18.

The discussions and conclusions on the different issues are summarized below. 

2. SUMMARY OF DISCUSSED ISSUES

2.1 TPC bits in Downlink DPCCH field
For error protection of TPC bits, CSELT proposed a bit assignment for spreading factors <= 16 [3]: 
Pilot / TPC / TFCI = 16 / 8 / 8 (with TFCI)

or

Pilot / TPC / TFCI = 24 / 8 / 0 (without TFCI)
This proposal includes three points, and related questions were arose:

1) 8-bit expansion of TPC field: 

Question: Are 8 bits optimum?  Are 4 bits enough? 

2) Bit reassignment of TFCI field to Pilot field when TFCI is absent: 

Question: Is this necessary?

3) Application range of this new format: 

Question: Is the break point of SF 16 optimum?

As concerns the 3rd point, CSELT later proposed to expand the application range up to SF 64, which is the same as that of TFCI field expansion. The application range was discussed with the 1st point. 
As concerns the 1st point, no simulation result for 4-bit TPC has been submitted. However, 8-bit TPC is considerable bit amount for SF 64 or SF 32. Ad Hoc #7 concludes that TPC field expansion should be 4 bits when SF = 64 or 32, and 8 bits when SF < 32. The simulations for 4-bit TPC are requested to participants. 

The 2nd point was also discussed in the Ad Hoc meeting during the 2nd WG1 meeting [1]. At that time, three possibilities were identified: 

A) Fixed length DPCCH. If no TFCI, DTX on DPCCH. 
B) Fixed length DPCCH. If no TFCI, DPCCH format is changed 
C) Variable length DPCCH. If no TFCI, DPDCH length is increased.
CSELT takes Method B, but does not have a strong opinion. Mitsubishi proposed that TFCI field should be used for data, not for pilot (Method C). They raised three reasons:

-- Some extra space should be used for data, especially in code limited downlink channel. 

-- We can arrange the number of data symbols using rate matching technique. 

-- Variable number of pilot symbols may cause complexity for coherent detection at the terminal. And if we will not use extra pilot symbols for coherent detection or channel estimation, such pilots will only cause the interference. 

They also suggested the optimization necessity of the number of pilot symbols for every symbol rate. 

Philips reminded us the merits of leaving the TFCI blank if TFCI is not needed: 

-- The number of 2nd interleavers required can be reduced, since the since the length of the data part is not dependent on whether TFCI is used or not. 

-- Pilot detection is unchanged. 

They agree to the inefficiency of channelisation code usage particularly for high spreading factors. They could agree to have different DPDCH lengths for the cases with and without TFCI only for high spreading factors. 

Ad Hoc #7 concludes as follows: 

If no TFCI, TFCI field should be used for data when SF > 64, but TFCI field should be blank when SF <= 64. 

In Annex 1, the proposed frame format set is presented. 

2.2 SF 512 for Downlink DPCH
At the 3rd WG1 meeting, Nokia submitted a supporting report [4]. There is no comment. 

Inclusion of SF 512 in downlink DPCH has been unchanged. 

2.3 Uplink DPCCH field
We await the Ad Hoc #6’s decision on 2-bit FBI field. 
2.4 Uplink DPDCH gain factors
Before the 3rd WG1 meeting, CSELT proposed the following set. At that time, Ericsson only expressed concerns.

Proposed gain factors (DPCCH / DPDCH) in dB:

Infinite (no DPDCH transmitted), 0, -1.5, -3, -4.5, -6, -7.5, -10.

At this WG1 meeting, Ericsson submitted a set of linear values [TSGR1#4(99)347]. 

After discussion, Ad Hoc #7 concluded that the Ericsson proposal should be adopted. Ad Hoc #9 should take the agreement into account for the power control in particular for variable rate services, DTX, etc.

2.5 Secondary CCPCH format set
A format set and the frame structure were presented in the Ad Hoc #7 report of the previous meeting [2]. There are mistakes in the format set for “With TFCI”. The number of bits for Pilot should be 8, not 2 when SF <= 32. The format set was FFS because we awaited the WG2 response about TFCI necessity. Then, at the 3rd WG1 meeting, we got the WG2 response [6] in which it is stated that FACH has the same requirement as DCH with respect to TFCI bits. We interpreted the statement that there are two cases with TFCI and without TFCI. (“Without TFCI” means fixed rate services or blind rate detection). 

At this WG1 meeting, LGIC submitted a text proposal and a frame structure [TSGR1#4(99)337]. Ad hoc #7 concluded that the proposal should be adopted except that “multicast data” of the 1st line of Section 5.3.2.2 should be deleted from the text proposal. The proposed format set is shown in Annex 1. 

Philips proposed that the lowest spreading factor should be 64 (or perhaps 32) for low-cost terminals, and multiple SCCPCHs should be used if higher rates are needed. Ad Hoc #7 concluded to make a liaison statement to WG2 to request the information on the highest data rate of FACH. 

2.6 Pilot patterns
LGIC submitted a revised version [TSGR1#4(99)332] of the previous proposal [8]. The synchronization word structure is recognized necessary for the frame synchronization confirmation scheme discussed below. Since some concerns were presented for downlink pilot patterns when using STTD, Ad Hoc #7 did not accept the downlink pilot patterns. LGIC expressed that they will submit downlink pilot patterns considering STTD. 
Since there was no objection for the uplink pilot patterns, Ad Hoc #7 recommends adopting the Uplink pilot patterns proposed in TSGR1#4(99)440. 

2.7 New channels for Point-to-Multipoint connection
At the previous WG1 meeting, LGIC proposed two new transport channels and one new physical channel [10]. WG1 concluded in [11] that no new physical channel would be required for such a transport channel after the addition of TFCI bits to the secondary CCPCH. There is no comment. 

The WG1 conclusion has been unchanged. 

2.8 Frame synchronization confirmation scheme
As relating Item 2.6 “Pilot patterns”, this issue was newly raised by NTT DoCoMo. DoCoMo required Ad Hoc #7 to discuss whether the synchronization confirmation scheme using synchronization words in pilot symbols is acceptable or not. The e-mail discussion between DoCoMo and LGIC is shown in Annex 2. 

In the Ad Hoc meeting discussion, it was pointed out that further investigations are needed for downlink if transmit diversity is applied. Therefore, an investigation by Ad Hoc #6 is needed. Except this point, Ad Hoc #7 concluded that the scheme is useful and should be included in S1 documents especially S1.14. DoCoMo and LGIC will cooperate to submit a text proposal [TSGR1#4(99)441]. 
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ANNEX 1: Text proposals

5.3.2 Dedicated downlink physical channels

Table 1: DPDCH and DPCCH fields 

Channel Bit Rate (kbps)
Channel Symbol Rate (ksps)
SF
Bits/Frame
Bits/ Slot
DPDCH Bits/Slot
DPCCH

Bits/Slot




DPDCH
DPCCH
TOT

NData1
NData2
NTFCI
NTPC
NPilot

16
8
512
64
96
160
10
2
2
0
2
4

16
8
512
32
128
160
10
0
2
2
2
4

32
16
256
160
160
320
20
2
8
0
2
8

32
16
256
128
192
320
20
0
8
2
2
8

64
32
128
480
160
640
40
6
24
0
2
8

64
32
128
448
192
640
40
4
24
2
2
8

128
64
64
1120
160
1280
80
14
56
0
2
8

128
64
64
960
320
1280
80
4
56
8 *
4
8

256
128
32
2400
160
2560
160
30
120
0
2
8

256
128
32
2240
320
2560
160
20
120
8 *
4
8

512
256
16
4832
288
5120
320
62
240
0
2
16

512
256
16
4608
512
5120
320
48
240
8 *
8
16

1024
512
8
9952
288
10240
640
126
496
0
2
16

1024
512
8
9728
512
10240
640
112
496
8 *
8
16

2048
1024
4
20192
288
20480
1280
254
1008
0
2
16

2048
1024
4
19968
512
20480
1280
240
1008
8 *
8
16

* If no TFCI, the TFCI field is blank.
5.3.3.2 Secondary Common Control Physical Channel

Table 2: Secondary CCPCH fields

Without TFCI

Channel Bit Rate (kbps)
Channel Symbol Rate (ksps)
SF
Bits/

Frame
Bits/

Slot
Ndata
Npilot

32 
16
256
320
20
12
8

64 
32
128
640
40
32
8

128 
64
64
1280
80
72
8

256 
128
32
2560
160
152
8

512 
256
16
5120
320
304
16

1024
512
8
10240
640
624
16

2048 
1024
4
20480
1280
1264
16

With TFCI

Channel Bit Rate (kbps)
Channel Symbol Rate (ksps)
SF
Bits/

Frame
Bits/

Slot
Ndata
Npilot
NTFCI

32 
16
256
320
20
10
8
2

64 
32
128
640
40
30
8
2

128 
64
64
1280
80
64
8
8

256 
128
32
2560
160
144
8
8

512 
256
16
5120
320
296
16
8

1024
512
8
10240
640
616
16
8

2048 
1024
4
20480
1280
1256
16
8

ANNEX 2: Frame synchronization confirmation scheme

The followings are DoCoMo’s opinion concerning the synchronization detection scheme: 

-- The synchronization status represents whether physical channel, which have already transmitted, is available for higher layer of receiver side at the moment. This detection scheme is necessary to inform higher layer of the change of the physical channel status. 

-- This scheme should be specified in the S document (S1.14?) as a layer 1 function of UE (and preferably network). 

In ARIB Volume 3, pilot symbol pattern (synchronization word) is used for this scheme. You can see the pattern of the synchronization word in several table of S1.11, e.g. Table 3. Exact usage of synchronization word is described in bottom of 3.2.6.2.3.1 (1). Using the synchronization word, we can estimate synchronization status. 

The followings are LGIC opinions:

1) Long scrambling code: 

When long scrambling code is used on uplink or down link channels, failing to frame synchronization confirmation using frame synchronization words of pilot pattern, always means losing frame and chip synchronization since the phase of long scrambling code repeats every frame.

2) Short scrambling code: 

Long or short scrambling codes can be used for Uplink DPCH. If short scrambling code is used on Uplink DPCCH, failing to frame synchronization confirmation using frame synchronization word does not always mean losing chip synchronization, since the length of short scrambling code is 256 and it corresponds to one symbol period of Uplink DPCCH with SF=256. 

3) Comments: 

I think that detection of the chip synchronization status on uplink DPCCH with short scrambling code is a kind of implementation issue.

The 7.1 of RAN S2.03 V0.10.02 (1999-03) describes the usefulness of synchronization information in RRC Connection Establishment and Release Procedures. 
4) Question: 

I do not exactly understand the meaning of the description of 3.2.6.2.3.1 (1) "The radio frame whose no. of Frame Synchronization Word unmatched bits are Nb or less continues for Sr frames or more."

5) Conclusion: 

The frame synchronization word of pilot pattern can be used to detect frame and chip synchronization status when long scrambling code is used. When short scrambling code is used for uplink DPCH, the frame synchronization word of pilot pattern can be used to detect frame synchronization status.

Here is the response from DoCoMo: 

I try to explain the meaning of the description of 3.2.6.2.3.1 (1) "The radio frame whose no. of Frame Synchronization Word unmatched bits are Nb or less continues for Sr frames or more." Please find below explanation. 

Synchronization status is detected when the radio frames, which have error bit of Nb bit or less in Synchronization word, continue for the period of Sr frames or more. 

Below figure shows detection timing of synchronization status. 'NG' indicates a radio frame which has error bits of more than Nb bits in Synchronization word. 'OK' indicates a radio frame which has error bits of Nb bits or less. Synchronization status is detected when successive 'OK' radio frames for the period of Sr frames is detected.

Frame #1     #2     #3     #4     #5     #6     #7     #8

   ---------------------------------------------------------

   |  NG  |  NG  |  NG  |  OK  |  OK  |  OK  |  OK  |  OK  |

   ---------------------------------------------------------

   <<------>             <<---- Sr frames ---->

 Radio frame                                 |

                                    Detect synch. status

On the other hand, detection scheme for out-of-synchronization status is not described in ARIB Volume 3. However, similar scheme can be applied. Following is a proposal to detect it.

Out-of-synchronization status is detected when the radio frames, which have error bit of more than Nb2 bit in Synchronization word, continue for the period of Sr2 frames or more.

Below figure shows detection timing of out-of-synchronization status. 'NG' indicates a radio frame which has error bits of more than Nb2 bits in Synchronization word. 'OK' indicates a radio frame which has error bits of Nb2 bits or less. Out-of-synchronization status is detected when successive 'NG' radio frames for the period of Sr2 frames is detected. 

Frame #1     #2     #3     #4     #5     #6     #7     #8

   ---------------------------------------------------------

   |  OK  |  OK  |  OK  |  NG  |  NG  |  NG  |  OK  |  OK  |

   ---------------------------------------------------------

   <<------>             <<---- Sr2 frames --->

 Radio frame                                 |

                                 Detect out-of-synch. status

Here is LGIC response: 

According to 3.2.6.2.3.1 (1), 

1) frame synchronization status is detected when successive 'OK' radio frames for the period of Sr frames are detected.

2) And out-of-synchronization status is detected when successive 'NG' radio frames for the period of Sr2 frames are detected.

The following are my opinions and comments for your response. 

a) According to R1-99332, by using the proposed frame synchronization word of R1-99332, we can detect peak twice times per frame, thereby being able to reduce the frame synchronization detection time by half.

b) The frame synchronization detection scheme of 1) and 2) is a kind of hard decision, whereas the correlation method of proposed scheme of R1-99332 is soft decision. Since there is 3dB gain between hard and soft decision in general, we can obtain more superior frame synchronization detection performance by using the proposed method of R1-99332.

How do you consider the case that there are at least one 'NG' and at most (1-Sr) 'NG' events for Sr frames.  This event is not described in your response.

I have comments on terminology and frame synchronization confirmation scheme.

Nakamura used the terminology "detection of synchronization status", surely we can understand the meaning of it. However, I think that the terminology "detection" is not appropriate for frame synchronization confirmation. Thus, the "frame synchronization confirmation success" and "frame synchronization confirmation failure" are good enough to indicate frame synchronization confirmation which is used for higher layer [1]. To be clear, it is more appropriate to use the following terminology and frame synchronization confirmation scheme:

a) Frame synchronization confirmation success:

Instead of counting the error bits of synchronization words, we recommend the using of correlation method which is described in R1-99332. Other scheme is similar to 3.2.6.2.3.1 (1) in ARIB Vol.3. 'OK' is marked if the output of the correlator exceeds the predetermined threshold. The frame synchronization confirmation success is established if there are successive 'OK' radio frames for Sr frames.

Frame #1     #2     #3     #4     #5     #6     #7     #8

   ---------------------------------------------------------

   |  NG  |  NG  |  NG  |  OK  |  OK  |  OK  |  OK  |  OK  |

   ---------------------------------------------------------

   <<------>             <<------Sr frames----->

 Radio frame                                 |

                      Frame synchronization confirmation success

b) Frame synchronization confirmation failure 

Others.

Reference: 

[1] "UE Functions and Interlayer Procedures in Connected Mode", 3GPP RAN S2.03 v0.1.0 (1999-03).

DoCoMo’s reply: 

Regarding terminology, I agree on your opinion. "confirmation" seems to be better than "detection". I'm not sure "success" and "failure" is appropriate. However, I do not have strong opinion.

Before study of your proposal, I would like to clarify whether the synchronization confirmation scheme using synchronization word is acceptable in ad hoc 7. After the clarification in ad hoc 7, I would like to comments on your proposal.

Appendix 1: Ad Hoc meeting

Date: April 18, 12:40 – 15:00.

Place: Room "Sitio" in MARUKO INN SHIN YOKOHAMA.

Participants:

Takashi Mochizuki, NEC

Takehiro Nakamura, NTT DoCoMo

Motohiro Tanno, NTT DoCoMo

Yoshihiko Takeuchi, JRC

Evelyn Le Strat, Nortel Networks

Jussi Kahtava, Nokia

Guanghan Xu, CATT, China

Fredrik Ovesjo, Ericsson

Andreas Wilde, Ericsson

Anders Henriksson, Telia

Giovanni Romano, CSELT

Changsoo Park, Samsung Electronics Co.

Sang rim Shin, LGIC

Young Joon Song, LGIC

Young Soo Moon, LGIC

Terumi Sunaga, Mitsubishi

Kazushi Yamamoto, Mitsubishi

Markus Nasshan, Siemens 









( Ad Hoc chairman: Takashi Mochizuki <mochizuki@pccrd.fc.nec.co.jp>
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