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1.0 Introduction

Reference [1] was introduced at the end of the Torino meeting to illustrate the performance advantage of the UE-specific CRC.  It was recommended that the contribution be discussed via an email discussion.

This contribution summarizes the comments.

2.0 Extracts from comments

Ericsson(Eric Dahlman)

Identifies special cases where explicit ID may be better but then says:

“Still, I feel that this is just very special and rather irelevant cases.

> From a performance point-of-view, your statistical approach seems to make

> sense. Thus I think the implicit UE ID clearly makes sense and I would

like

> to propose that this as the default solution until someone can show that

> there are some clear drawbacks with it.

> 

> Regarding the different approaches to implicit UE ID (including it in

> the CRC calculation, determining the start state of the CRC calculation,

> bit-level scrambling, etc.) I have no strong opinion. They should perform

identically and none of them probably impose any significant complexity.”

Siemens (Axel Meiling)” I agree with Erik and the conclusion drawn by IDC.”

Lucent (Farooq Kahn):

“ The explicit UE ID provides several benefits from protocol and services

point of view. For example, in order to support multi-cast services, some

common UE ID can be used to perform simultaneous transmission to several UEs

on HS-DSCH. This is similar to the way IP address is used in the Internet.

Moreover, UE ID can be used as a protocol identifier where the contents of

SHCCH and/or HS-DSCH can be interpreted based on the value in the UE ID

field. For example, SHCCH can be used to carry some HARQ or scheduling

parameters (signalling) from Node B.

With explicit UE ID, a CRC can still be used to provide further reliability

especially against errors that may occur in the SHCCH part other than the UE

ID. If explicit UE ID is not used, multiple CRC decoding attempts will be

needed if a UE is looking for multiple "UE IDs". Therefore, option 2 in your

document with equal number of bits for UE ID and CRC seems to be a simpler

and more flexible approach.

3.0 Summary

Two correspondences accepted the analysis of reference [1]; no contributions disagreed with the performance analysis.

One correspondence, while not disagreeing with the analysis, questioned the benefit and suggested a need for UE to check for multiple IDs; e.g. unique UE ID and a common ID.

4.0 References

[1] R1-01-0972, Simplified Illustration of the performance benefit of UE dependent CRC, Torino, Italy, Aug. 27-31 2001, InterDigital Comm. Corp.

Annex – Copy of E-Mail Discussions

Steve,

Thanks for the interesting comparison of different options for UE ID and

CRC.

Looking at the following two options you analyzed in your paper:

1)      UE ID length = CRC length= 16 bits; UE dependent CRC

2)      UE ID length = CRC length = 8 bits; both are transmitted

and the two cases

a)      The transmission is not intended  for the UE

b)      The transmission is intended for the UE

As you pointed out there is no difference between option 1 and option 2 for

case (a) i.e., the probability of false acceptance of the CRC is the same.

For case (b), since the SHCCH transmission is power controlled to the

intended user, the error rate will anyway be very small. Therefore, the

contribution to the overall system false alarm from the intended user will

be small. 

The explicit UE ID provides several benefits from protocol and services

point of view. For example, in order to support multi-cast services, some

common UE ID can be used to perform simultaneous transmission to several UEs

on HS-DSCH. This is similar to the way IP address is used in the Internet.

Moreover, UE ID can be used as a protocol identifier where the contents of

SHCCH and/or HS-DSCH can be interpreted based on the value in the UE ID

field. For example, SHCCH can be used to carry some HARQ or scheduling

parameters (signalling) from Node B.

With explicit UE ID, a CRC can still be used to provide further reliability

especially against errors that may occur in the SHCCH part other than the UE

ID. If explicit UE ID is not used, multiple CRC decoding attempts will be

needed if a UE is looking for multiple "UE IDs". Therefore, option 2 in your

document with equal number of bits for UE ID and CRC seems to be a simpler

and more flexible approach.

Thanks,

Farooq

-----Original Message-----

From: Dick, Stephen [mailto:Stephen.Dick@INTERDIGITAL.COM]

Sent: Tuesday, October 23, 2001 8:04 AM

To: 3GPP_TSG_RAN_WG1@LIST.ETSI.FR

Subject: Re: AH32:UE-Specific CRC

Thanks to Axel and Erik for your feedback.

To my knowledge there were no other comments on the reflector on this

subject.

If I have missed any comments, please alert me.

Barring other opinions it appears that the committee will have consensus

that UE specific CRC is beneficial.

I would like to encourage other comments soon, so that we may be in position

to close the issue quickly at the November AdHoc. 

Regards

Steve

-----Original Message-----

From: Meiling Axel [mailto:Axel.Meiling@ICN.SIEMENS.DE]

Sent: Thursday, October 18, 2001 8:12 AM

To: 3GPP_TSG_RAN_WG1@LIST.ETSI.FR

Subject: AW: AH32:UE-Specific CRC

Hi Steve and Erik,

I would like to thank IDC for the quantitative analysis of the UE specific

CRC. Even if I had some doubts on this technique, I agree with Erik and the

conclusion drawn by IDC.

Concerning the comments on Case 2, a CRC (or block code) guarantees to

detect minimum distance (dmin) -1 errors in the received code word. With

dmin equal or smaller than the CRC length. Hence there are cases, were the

CRC fails to detect the error, if an implicit UE ID is used. However, the

probability for this case is upper bounded by 2^(-CRC length).

Axel

> -----Urspr> üngliche Nachricht-----

> Von:  Erik Dahlman (ERA) [SMTP:Erik.Dahlman@ERA.ERICSSON.SE]

> Gesendet am:  Freitag, 21. September 2001 09:29

> An:   3GPP_TSG_RAN_WG1@LIST.ETSI.FR

> Betreff:      Re: AH32:UE-Specific CRC

> 

> Steve,

> 

> Thank you for opening up this discussion, which it would be very

> good if we could conclude on in time for the New York meeting.

> 

> I have also tried to convince myself that the implicit UE ID

> makes sense.

> 

> I agree with you that we have to cases to consider.

> 

> Case 1: As seen from the UE for which the corresponding Shared

>         control channel information and HS-DSCH data is intended

>         (UE ID #1 used at TX and RX).

> 

> Case 2: As seen from the UE for which the corresponding Shared

>         control channel information and HS-DSCH data is not intended

>         (UE ID #1 used at TX and UE ID #2 used at RX).

> 

> I have looked at this from a somewhat different angle than you.

> You have assumed that there are in total Ntot bits shared between

> explicit UE ID and CRC and concluded that all Ntot bits should be

> used for CRC for best performance.

> 

> I have assume Ncrc bits for CRC and tried to find out if there is

> any situation when one could possible gain anything by adding addition

> bits for UR ID. If not, that is the same thing as saying that there is

> no reason for any bits for explicit UE ID.

> 

> For Case 1, I fully agree with you. Adding an explicit UE ID at the

> TX is completely meaningless as you just remove it at RX again.

> 

> For Case 2, I clearly can construct special cases where the explicit

> UE ID would help. Take the special case of a single error on the channel.

> This can obviously be detected by the CRC. However, if there is an

implicit

> UE ID included in the CRC calculation, this will actually look like a

> single error + a burst error (different UE ID ad TX and RX) of maximum

> length equaly to the UE ID length. I guess it is not 100% clear that the

> CRC can detect this.

> I think the difference compared to your paper is that you look at this

> from a statistical point-of-view, assuming that the CRC makes an error

> with probability 1/2^L. However, there are some error cases when the CRC

> never makes an error.

> 

> Still, I feel that this is just very special and rather irelevant cases.

> From a performance point-of-view, your statistical approach seems to make

> sense. Thus I think the implicit UE ID clearly makes sense and I would

like

> to propose that this as the default solution until someone can show that

> there are some clear drawbacks with it.

> 

> Regarding the different approaches to implicit UE ID (including it in

> the CRC calculation, determining the start state of the CRC calculation,

> bit-level scrambling, etc.) I have no strong opinion. They should perform

> identically and none of them probably impose any significant complexity.

> 

> ED

> 

> -----Original Message-----

> > From: Dick, Stephen [mailto:Stephen.Dick@INTERDIGITAL.COM]

> > Sent: den 20 september 2001 18:33

> > To: 3GPP_TSG_RAN_WG1@LIST.ETSI.FR

> > Subject: Re: AH32:UE-Specific CRC

> >

> >

> > Hello to all:

> >         In regard to the use of the UE-specific CRC, I would

> > like to invite

> > comments on Tdoc R1-01-0972, which we submitted on the last day of the

> > Torino Meeting.

> >         There was no time to discuss it.> 

> >

> >         This document is intended to give a simplified

> > example of why the

> > implicit UE ID provides a benefit.

> >

> >         I have attached it here for convenience. <<R1-01-0972.zip>>

> >

> >         Looking forward to your comments, and Best Regards

> >

> >         Steve

> >

> >

> >

> >

> >

