1

3GPP TSG RAN WG1 Ad Hoc Meeting
Tdoc R1-04-0028
Espoo, Finland, 27 – 30 January, 2004
Agenda item:
4.3:Compatibility of the enhancements with existing releases
Source: 
Mitsubishi Electric
Title: 



Compatibility of the E-DCH with REL5 HS-DPCCH
Document for:
Discussion and decision

1.Introduction
This document treats the compatibility of the E-DCH with REL5 HS-DPCCH. It is shown the examples of timing relation with channels.  The channel multiplexing and the reduction of channelization codes are considered. From the compatibility  with existing releases point of view, the cases are compared.


2.Discussion

2.1 The example cases of HS-DPCCH and E-DCH relation

In following subsections, the E-DCH timing alternatives are shown. The relation between multiplexing and timing is considered. The received timing at Node-B and the transmission timing at UE are considered. Finally, Summary of relation among timing, multiplexing and compatibility is shown.

2.1.1 The possible timing relation among E-DCH, HS-DPCCH and R99 UPLINK DPCH

R99 DPCH timing should not change to keep the backward compatibility. The timing of E-DCH and that of HS-DPCCH could be moved. There are 3 cases of timing relation among these channels according this assumption.
Bote that TTI length is not limited to 10ms in the following consideration.

· CASE A (Fig.1 left)
This is the case that the frame timing of all channels are correspondent with each other.

HS-DPCCH timing is aligned with R99 UPLINK DPCH timing.

HS-DPCCH frame timing is different from current REL5 HS-DPCCH timing.

· CASE B (Fig1.middle)
This is the case that E-DCH frame timing is aligned with REL5 HS-DPCCH timing.

HS-DPCCH timing remains original.

If E-DCH and HS-DPCCH are multiplexed, new HS-DPCCH format is required. 

· CASE C (fig2. right)
This is the case that E-DCH frame timing is aligned with R99 UPLINK DPCH timing, but not with R5 HS-DPCCH timing.
HS-DPCCH keeps original timing and format. This case doesn’t need to modify REL5 HS-DPCCH.
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Figure 1 Possible cases of timing relation between HS-DPCCH and E-DCH (at UE transmission side)

2.1.2 Possible multiplexing cases and backward compatibility

According to above classified cases, possible multiplexing combination is shown.
In figure2, the multiplexing channels and the number of channelization code are shown.

· CASE A
The frame timing among channels is correspondent. 

<Pros>All channels (R99 UPLINK DPCH + E-DCH+HS-DPCCH) could be multiplexing. From PAR reduction point of view, the number of channelization codes reduction is preferable.

<Cons>If HS-DPCCH is multiplexed with others, the new HS-DPCCH format is required. 

· CASE B
The timing of HS-DPCCH and E-DCH corresponds. HS-DPCCH and E-DCH could be multiplexing.

<Pros> When the total UE transmit power would exceed the maximum allowed value and HS-DPCCH is transmitted, power of channels have to be compressed. In that case, E-DCH transmission could be temporarily restricted in order to ensure the HS-DPCCH transmission.

<Cons>If HS-DPCCH and E-DCH are multiplexed, HS-DPCCH required new format. This loses the backward compatibility of REL5 HSDPA. 

· CASE C
The timing of R99 UPLINK DPCH and E-DCH corresponds. R99 UPLINK DPCH and E-DCH could be multiplexing. 

<Pros>This doesn’t require modifying current REL5 HS-DPCCH, and so this case can keep the backward compatibility of REL5 HSDPA. 

<Cons> In the case that the total UE transmit power would exceed the maximum allowed value, the UE needs additional scaling. The scaling is conducted at DPCCH slot boundary, but HS-DPCCH subframe-boundary is not corresponded to DPCCH slot boundary. (Please note this scaling is included in current REL5)
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Figure 2 The example of multiplexing R99 UPLINK DPCH, E-DCH and HS-DPCCH

· The relation between the timing Case A,B,C and the multiplexing Case 1-8[1]

When HS-DPCCH doesn’t require separate code, HS-DPCCH is time multiplexed with other channels. Those multiplexing cases are CASE3, CASE4, CASE6 and CASE7. In those cases, the timing is CASE A or CASE B.

When E-DCH doesn’t require separate code, E-DCH is time multiplexed with other channels. Those multiplexing cases are CASE2, CASE3, CASE5 and CASE6. In those cases, the timing is CASE A or CASE C. 

If both HS-DPCCH and E-DCH don’t require separate code, all channels are time multiplexed. Those multiplexing cases are CASE3 and CASE6. In those cases, the timing is CASE A.

When using code multiplexing for all channels, i.e. CASE1 and CASE8, all channels require new code. In those cases, any timing is applied. (i.e. CASE A or CASE B or CASE C) 

Rearranging from timing point of view, 
CASE A could be applied to all the cases. (i.e. CASE 1-8).
CASE B could be applied the cases except CASE 2 and CASE5. (i.e. CASE 1,3,4,6,7,8)
CASE C could be applied the cases except CASE 4 and CASE7. (i.e. CASE 1,2,3,5,6,8)


2.1.3 Timing consideration and backward compatibility

The timing should be considered from both the received timing at Node-B and the transmission timing at UE. 
2.1.3.1 Received timing at Node-B 
The Rel5 HS-DPCCH timing should be carefully considered. HSDPA timing is based on CPICH timing. This timing relation is different from the dedicated channels timing approach. In figure 3, the examples show the difference of those timing approach.


New timing example (In figure3, left side) CASE A
If HS-DPCCH timing is moved in order to align with R99 UPLINK DPCH, original HS-DPCCH timing and new HS-DPCCH timing are mixed at Node-B. This causes unexpected noise rise at overlapping part and the HSDPA scheduler has to take account of the time lag of ACK/NACK transmission on HS-DPCCH. 


Original HS-DPCCH timing example (In figure3, right side) CASE B/CASE C 
Those cases are preferable as to the backward compatibility of REL5 HS-DPCCH 
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Figure 3 HS-DPCCH receive timing at Node-B

To summarize above mention, the impact on Node-B scheduler should be considered if REL-5 original HS-DPCCH timing is changed. 

2.1.3.2 Transmission timing at UE 
From transmission timing at UE point of view, the transmission peak power should not exceed its own UE power class. 
In the case that the total UE transmit power would exceed the maximum allowed value, the UE shall apply additional scaling to the total transmit power so that it is equal to the maximum allowed power.

Therefore the different boundary among channels that cause instantaneous peak increase should be carefully considered. The slot/subframe boundary and TTI length should be taken into account for easy scalling.


2.2 Summary of relation among timing, multiplexing and compatibility 

This section summarizes timing and multiplexing from the compatibility point of view. It is also shown in Table 1.

2.2.1 the compatibility of REL5 HSDPA

CASE A doesn’t keep the backward compatibility regarding both timing and format.  

CASE B requires modifying current HS-DPCCH format if time-multiplexing is applied.
CASE C keeps completely backward compatibility. 


2.2.2 the compatibility of REL99 UPLINK DPCH multiplexing

CASE A reduces 2 codes by multiplexing and it leads to PAR reduction.

CASE B is impossible of multiplexing R99 UPLINK DPCH and other channels. 

CASE C is possible for multiplexing R99 UPKINK DPCH and E-DCH.

Table 1 Summary of relation among timing, multiplexing and compatibility
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This table leads that CASE A is preferable for PAR reduction, but HSDPA REL5 compatibility should be studied. CASE C is preferable for REL5 HSDPA Backward compatibility, but peak power treatments at UE side should be studied.

3.Conclusion 

This document compared three cases of timing among channels. The relation among timing and multiplexing and compatibility are considered. It was concluded that timing should be considered from Received side at Node-B and transmission side at UE. It was concluded that the compatibility should be taken into account from REL5 HS-DPCCH compatibility and possibility of time-multiplexing R99 UPLINK DPCH. It is proposed to include the following text proposal into the TR 25.896 section 8.4.3.
---------------------------------Text proposal for TR25.986 section 8.4.3 starts here--------------------------------------------

8.4.3
Relationship among Timing, Multiplexing and Compatibility
8.4.3.1 Timing alternatives
The assumptions are 

· R99 DPCH timing should not be changed to keep the backward compatibility.

· HS-DPCCH timing might be changed according to multiplexing requirement.

· E-DCH timing is not restricted in Study.
According to those assumptions, the main alternatives are considered in the following subsections. 

8.4.3.1.1 All the channels are same timing

All the channels are same timing, which corresponds to R99 DPCH timing.

8.4.3.1.2 E-DCH frame/subframe timing corresponds to R99 UPLINK DPCH timing.

E-DCH frame timing corresponds to R99 UPLINK DPCH timing.

HS-DPCCH timing is independent and it keeps REL5 original timing.

8.4.3.1.3 E-DCH frame/subframe timing corresponds to REL5 HS-DPCCH timing.

E-DCH frame timing corresponds to REL5 original HS-DPCCH.

R99 UPLLINK DPCH timing is independent and not be changed from R99 original.
8.4.3.2 Compatibility 
When timing is considered, the compatibility should be taken into account in the following points

· Multiplexing of R99 UPLINK DPCH. E-DCH frame boundary should be considered for time-multiplexing of R99 UPLINK DPCH.

· Compatibility of REL5 HS-DPCCH timing. Various HS-DPCCH Received timings at Node-B may impact on HSDPA scheduler.
8.4.3.3 Issues Requiring Further Study

The timing and compatibility should be taken into account in the following points 

· The relation between E-DCH and E-DPCCH timing. In case of E-DCH decoding, when DPCCH information is received and how long the E-DPCCH processing time is needed until E-DCH decode start timing.

· The transmission peak power reduction at UE. The frame boundary and various TTI lengths cause the transmission peak power.
----------------------------------Text proposal for TR25.986 section 8.4.3 ends here------------------------------------------
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								欠点						バックワード

				UEにとって		Node-Bにとって		UEにとって		Node-Bにとって

		HS-DPCCH多重化（１つ）		PAR削減		受信タイミングが基地局に一致しない。		PAR増加		タイミング同期困難				困難

		HS-DPCCH独立		送信PAR増大（コード数、タイミング）		受信タイミングがREL5HSDPAと互換性あり		タイミング管理面倒		？				容易

								（しかしR99も同じ）

		HS-DPCCHは独立したほうがいい。

		PARを下げる方法は他にもあるかもしれない。

		ー＞優先順位

		PARはピーク付近の問題、制限により回避する。

		サービングセルが異なるなら独立したほうが設定がしやすい。

				HS-DPCCH		E-DCH

		送信タイミング		基地局に合わせる		上りに合わせる

		電力設定		オフセット		R99パワコン＋E-DCHゲインファクタ

		サービングセル選択		下りCPICHで選択		上り品質？で選択

		TTI		２ｍｓ		１０ｍｓもあり？

		端末送信電力不足時		Repetitionする		レートを下げる

		問題点抽出		　タイミングが異なると瞬時的にPARが増大する。

				　タイミングが異なると基地局側の受信がそろわなくなる。

				　

				HS-DPCCH		E-DCH

		the frame/subframe boundary		Node-B CPICH timing based		FFS (R99 UPLINK Frame boundary based)

		the power change timing		subframe but		FFS

		SHO support		No		FFS( Macro selection diversity)

		TTI		２ｍｓ		FFS(2ms or 10ms)
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				メリット				互換性の確保

				コード数削減		ピークタイミング管理		REL5HSDPAのタイミング		REL99UPLINKDPCHとの同一CCｔｒCH多重化

		HS-DPCCHをE-DCHにそろえる。		PAR削減　多重化も可能				REL5HSDPAとは異なるタイミングで基地局が受信する

		E-DCHをHS-DPCCHにそろえる。		　ピーク管理の容易さ/多重化				REL5HSDPAは従来どおりの動作/Trch多重できない

		独立したタイミング		送信PAR増大（コード数、タイミング）				互換性は高い

						ＣＡＳＥ　Ａ		ＣＡＳＥ　Ｂ		ＣＡＳＥ　Ｃ								ＣＡＳＥ　Ａ		ＣＡＳＥ　Ｂ		ＣＡＳＥ　Ｃ

		タイミング				HS-DPCCHをE-DCHにそろえる。		E-DCHをHS-DPCCHにそろえる。		独立したタイミング				タイミング				HS-DPCCHをE-DCHにそろえる。		E-DCHをHS-DPCCHにそろえる。		独立したタイミング

		多重化		同一コードに載せるチャネル		Ｒ９９ＵＰＬＩＮＫＤＰＤＣＨ＋Ｅ－ＤＣＨ＋ＨＳＤＰＣＣＨ		Ｅ－ＤＣＨ＋ＨＳ－ＤＰＣＣＨ		Ｒ９９ＵＰＬＩＮＫＤＰＤＣＨ＋Ｅ－ＤＣＨ				多重化		同一コードに載せるチャネル		Ｒ９９ＵＰＬＩＮＫＤＰＤＣＨ＋Ｅ－ＤＣＨ＋ＨＳＤＰＣＣＨ		Ｅ－ＤＣＨ＋ＨＳ－ＤＰＣＣＨ		Ｒ９９ＵＰＬＩＮＫＤＰＤＣＨ＋Ｅ－ＤＣＨ

				独立するチャネル		なし		Ｒ９９ＵＰＬＩＮＫＤＰＤＣＨ		ＨＳ－ＤＰＣＣＨ						独立するチャネル		なし		Ｒ９９ＵＰＬＩＮＫＤＰＤＣＨ		ＨＳ－ＤＰＣＣＨ

				コード数削減数		３→１		２→１		２→１						コード数削減数		３→１		２→１		２→１

														互換性の高さ		REL5　HSDPAとの互換性		互換性低い		互換性低い		互換性高い

																Ｒ９９　上りＤＰＣＨ　とＥ－ＤＣＨの多重化		互換性高い		互換性低い		互換性高い

						ＣＡＳＥ　Ａ		ＣＡＳＥ　Ｂ		ＣＡＳＥ　Ｃ

		互換性の高さ		REL5　HSDPAとの互換性		互換性低い		互換性低い		互換性高い

				Ｒ９９　上りＤＰＣＨ　とＥ－ＤＣＨの多重化		互換性高い		互換性低い		互換性高い
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								CASE A		CASE B		CASE C

				Timing relation among channles				All the channes is correspondent timing		E-DCH is aligned  with HS-DPCCH		E-DCH is aligned  with  R99 UPLINK DPCH

				Multipexing		possible multiplexing		R99 UPLINK DPCH + E-DCH + HS-DPCCH		E-DCH               + HS-DPCCH		R99 UPLINK DPCH + E-DCH

						the number of channelization codes reduction		3->1		2->1		2->1

				Compatibility		REL5 HSDPA compatibility		Low		Timing is same, format is different		Complete compatibility

						R99 UPLINK DPCH multipexing compatibility		Possible		Impossible		Possible
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