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1. Introduction

During the RAN3 #33 meeting, 2 CRs about Guaranteed Bit Rate signalling for HSDPA (R3-022372, R3-022373) were discussed. Due to lack of consensus, it was agreed to continue the discussion by email. The email discussion was kicked-off on 19/11/02. One offline comment was received. On 21/01/03, a new version of CR (on 25.423) was sent out to incorporate the comments from RAN3 #33 as well as offline comment.

2. Discussion

Mike (Motorola): 22/01/03

1)  In Section 9.2.1.xx, now that we have defined the MAC-hs GBR to have a

UNIT of bit/s, why 

can't the first sentence be shortened to?

The MAC-hs Guaranteed Bit Rate IE indicates the guaranteed number of bit/sec

delivered to a MAC-hs Priority Queue.

2) In Section 9.2.1.xx, for the second sentence, since we say that the

traffic is conformant only if it follows 

a token bucket algorithm, should we also state the equation for the token

bucket algorithm (i.e. how the token 

rate and bucket size relate to each other)?
Woonhee (Nokia, Moderator): 23/01/03

Agreed on point one and proposed to remove the 2nd sentence (about token bucket). Also showed the possibility to have reference or copy the token bucket algorithm in our specification.

Babul (Lucent): 23/01/03

Prefered to having the reference.

Vincent (FT): 27/01/03

a)

"the guaranteed number of bits delivered to a MAC-hs Priority Queue ".

This means input to the Node B.

Isn't it that this puts a requirement on the transport network, not

on the Node B?

So I suggest:

"A traffic delivered to the MAC-hs priority queue _and_ conformant

to the guaranteed bitrate shall be guaranteed to be transmitted over the air.

A traffic is conformant to the guaranteed bitrate as long as...[same as before]"

b)

What if the GBR cannot be guaranteed?
Brendan (Vodafone): 27/01/03

In my understanding of the HS-DSCH air interface characteristics, we cannot guarantee anything over the air interface, as it depends purely on the instantaneous channel quality at the UE. I thought that this was the reason that we talked about a GBR purely in terms of the number of bits allowed in the priority queue (at the Node B) per second.  If the Node B needs more power to meet this GBR, then i guess it requests it from CRNC. And if the SRNC is not getting the expected capacity allocation, I guess it changes the RB, or does some channel switching.
Erik (Ericsson): 28/01/03

I fully agree with Brendan - the GBR is in this context an additional input to the Node B scheduler (next to e.g. the actual amount of data being offered) to optimize the transmission, and to request the resources needed from the CRNC, and not an absolute figure to be met.  If an end-to-end guaranteed rate has to be provided, a dedicated channel shall be used,
Erik (Ericsson): 03/02/03

1) At several places there's a sentense phrased ".... the DRNS shall use this value to provide the indicated bit rate.": What does *indicated* refer to? Can the "indicated value" be anything else than the value signaled. Shouldn't it be "requested bit rate";

2) Wrt to the token bucket algorithm, I feel we should leave it as expressed in the CR. It makes it clear that the bucket is filled at a specific token rate (=GBR) per *second*, so 'guarantees' are to be taken at a second interval.

3) I support the proposal from Mike below wrt to the first sentence.

4) So, with the CR the RNC can signal a guaranteed bitrate (for several users) to the Node B. What if the Node B cannot fulfill this guarantee (e.g. due to lack of resources). Can he just ignore the guarantee? Should he signal something back? Should the Node B be able to reject the request?  Seems to me we are putting something into the specs that is not complete yet..
Vincent (FT): 04/02/03

3) OK. I understand that the GBR is used only as an input to the Node B. The proposal from Mike is fine.

4) That is also one of my question so I share Erik's concern.

2) Regarding the token bucket, even though I agree the timescale should be rather "large", it does not seem clear to me that it is one second: rates are _always_ expressed in bits per second.

In addition, a token bucket is normally used to _shape_ a traffic (i.e. provide a sort of maximum, whereas here, GBR is a sort of "minimum" input) and the timescale is not one second.  So, as Woonhee, I wonder if a reference to a token bucket is needed at all. Maybe the first sentence is enough?

Saso (Nortel): 10/02/03

in short, i too support Mike's proposal for the first sentence (GBR definition) and propose to drop the second (conformance).
below i explain why. 

****************************************************************** 
regarding the conformance sentence, i have the following comments: 

   - it is a bit difficult to talk about conformance here, given that the receiver in our case (the Node B) can influence the shape of the incoming traffic by using the Iub/Iur flow control mechanism. note that this is different from the Iu GBR;
   - if this MAC-hs GBR were the _maximum_ allowed traffic into a Queue, then the Node B could use cyclical credits (by setting the HS-DSCH Repetition Interval to "unlimited"). using cyclical credits would allow the SRNC to transmit the data without waiting, so there would be no additional jitter caused by the flow control. if this were the case, then we could add some words in the conformance statement like "provided that the flow control mechanism does not interfere with the incoming traffic";
   - unfortunately, as Vincent pointed out, the MAC-hs GBR (and the same applies to Iu GBR) is more of a _minimum_ guaranteed traffic, meaning that the sender is allowed to send more than this. consequently, it seems that turning off the Iub/Iur flow control does not help (at least not in all cases).
having said this, my preference for the conformance statement is to drop it, without making any reference to 23.107. 

****************************************************************** 
now, coming back to the first sentence (the very definition of MAC-hs GBR): 

   - the current definiton of MAC-hs GBR is consistent with 23.107, in that it defines the number of bits delivered to a _SAP_ (not to the UE) per second. the SAP in our case is the MAC-hs Priority Queue, whereas in 23.107 it is the PDCP SAP in the SRNC, i beleive. as a consequence, in either case we do not care about the potential impossibility to provide the guarantee due to adverse radio conditions;
   - personally i think that the current 23.107 definition is far from being perfect. however, in the absence of a better model i think we should better stick to the 23.107 definition for our MAC-hs GBR, and possibly change it sometime later, only if the 23.107 is changed as well.
otherwise we may be opening a Pandora box... 

Woonhee (Nokia, Moderator): 10/02/03

Thanks Saso for the nice explanation.
I also started to wonder whether we can refer token bucket because of the relationship between flow control and the shape of incoming traffic as Saso pointed out.
Thus I support to strike the 2nd sentence out. 
3. Conclusion

Woonhee thanked everybody and proposed to close the email discussion on 12/02/03 morning. 

Woonhee concluded that Mike’s proposal about 1st sentence would be incorporated in the CR and the 2nd sentence (about token bucket) would be removed. 
Woonhee also indicated that further comments, if any, can be incorporated in the CRs later based on the consensus during the meeting. 

P.S. Saso added last comment to add "(provided there is data to deliver)". and clarified whole sentence of GBR definition again.
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