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1. Introduction

At the last RAN3 meeting #32 in Xi’an, NEC got the task to kick off an e-mail discussion on the ambiguity of the DL DPDCH transmission. This document presents the problem, the comments received on the reflector and the solution that is agreed.

2. Background

The issue was shown in R3-022260, which was presented by NEC at the last meeting. The issue is whether the rules defined in 5.1.2 of TS25.427 are applied for:

· only "first establishment of RL", i.e. RL Setup/Addition procedure,
or

· both "first establishment of RL" and "DCH (transport bearer) addition", i.e. RL Setup/Addition procedure and RL Reconfiguration procedure.
The rules in 5.1.2 of TS25.427 are:

· The Node B shall only consider a transport bearer synchronised after it has received at least one DL DATA FRAME on this transport bearer before LTOA [5].
· The Node B shall consider the DL user plane for a certain RL synchronised if all transport bearers established for carrying DCH DL DATA FRAMEs for this RL are synchronised.
· [FDD - Only when the DL user plane is considered synchronised, the Node B shall transmit on the DL DPDCH.]
· [TDD - The Node B shall transmit special bursts on the DL DPCH as per [11], until the DL user plane is considered synchronised].
NEC asked three questions below.

1. Is there a problem in the current specifications?
2. Is it a common understanding that four rules in 25.427 are applied only for "first establishment of RL"?
3. Do we need to make some clarifications in the specifications? And which release?
NEC’s view is that four rules in 25.427 are applied only for "first establishment of RL".
3. Discussion

Motorola, Nortel, Ericsson and Alcatel expressed their views that;

1. There is an ambiguity in the current specification and this might cause an IOT problem.

2. The common understanding is that four rules in 25.427 are applied only for "first establishment of RL".
3. Some correction is required in R99 in order to avoid any IOT problems.

There was no objection to the above view.

Furthermore, Motorola raised the following issue, which was a concern about the behavior of the SRNC. The question is which one is the general understand and if we need to make some clarifications.

A. The RNC sends NULL ("empty") FP DL DATA frames in the transport bearers where there is nothing to transmit in order to allow DPDCH transmissions from the Node B to commence.
B. The Node B just wait for reception of valid FP DL DATA frames in all transport bearers and only then, it commences DPDCH transmissions. So, the SRB would only come to the UE thru the legs in the old Node B for a while. It is important to note this last interpretation (B) would have additional problems in the case of Hard Handover.

Nortel and NEC replied that we usually specified only the receiver node's behavior; therefore, it seemed to be unnecessary to make further clarification. There was no objection to this reply.
3.1. Correction for 25.427
Nortel also pointed out that we needed to consider the case that the "first establishment of RL" is combined with already existing RLs. In this case, new transport bearer for the new RL is not established.

Vodafone made an additional comment that the transport bearer of the reference RL might not be yet synchronised when RLs are established and they are combined with the reference RL.

Nortel commented that RLs could be combined with already existing RLs not only in RL Addition procedure but also RL Setup procedure. For example, two RLs are established by RL Setup procedure and RL#1 is firstly setup and RL#2 is combined with RL#2. Nortel proposed the following text.
The Node B shall consider the DL user plane for a set of combined RLs synchronised once all transport bearers established for carrying DCH DL DATA FRAMEs for these combined RL are considered as synchronised. Once the DL user plane for a set of combined RLs are considered as synchronised by the Node B, the Node B shall consider it as synchronised as long as the set of combined RLs exists, even if a transport bearer replacement (see subclause 5.10.1) or a transport bearer addition (see subclause 5.10.2) occurs.
Motorola felt a little uncomfortable with introducing the new terminology "set of combined RLs" at this stage, as we might be introducing more confusion to the readers. Motorola proposed to use "[FDD - RL Set][TDD - RL]", instead of using "set of combined RLs".
Nortel commented that "RL Set" is not applicable because RLS is the entity that is considered in Uu Layer 1 synchronisation algorithms, this is also the group of RLs for which the Node B generates the same TPC commands, so this is purely a Uu Layer 1 concept. So the terminology "RL Set" has nothing to do with the Iub User Plane, thus, as you can see there is a big difference. Of course, in practice, most of the times, RLs belonging to the same RLS will be combined on the Iub User Plane.
Lucent proposed the following text which did not mention “RL”.

The Node B shall start transmission on a DL DPDCH immediately after all transport bearers associated to this DPDCH are synchronised but not before. Once started the transmission on the DL DPDCH shall not be stopped when transport bearers are added (see subclause 5.10.2) or replaced (see subclause 5.10.1).

Motorola commented that it was a good way forward avoiding the RL terminology and using DPDCH instead. However, the proposed text was not valid since:

· Regarding "transmission shall not be stopped", DPDCH transmission is stopped when invalid TFCI is received,
·  The sychronisation status should be captured in addition to the DPDCH transmission,

· The definition of when the DL user plane is considered synchronised should be defined.
Motorola revised the proposed text. In addition, Lucent refined that text. As a result, the output was following.
The DL user plane shall be considered synchronised after all transport bearers associated with a DPDCH have been synchronised. Once synchronised, the Node B shall assume the DL user plane is synchronised, even if transport bearers are added (see 5.10.2), replaced (see subclause 5.10.1) or deleted.
[FDD - Only when the DL user plane is considered synchronised, the Node B shall start transmission on the DL DPDCH. If an additional DL DPDCH is set up and uses already synchronised transport bearers, transmission on the additional DL DPDCH shall start as soon as possible.]
Ericsson raised a concern that transport bearers were not established for a specific DPDCH, but they were established for a RL.
Nortel summarised the e-mail discussion and proposed a revised text as follows.

What is the object of the "The DL User Plane"?

Nortel had difficulties to see to what the "DL User Plane" was related now as the sentence started with "The DL User Plane shall be considered..." whereas the existing sentence started with "The DL User Plane for a certain RL...". Nortel proposed that we should attach the User Plane to some kind of object.
"DL DPDCH" terminology or "RL" terminology?

The discussion had gone two ways:

1. Lucent/Motorola proposition based on using the "DL DPDCH" terminology.
2. Ericsson proposition based on the existing "RL" terminology.

Nortel thought that we could not base all of the sentences on the DL DPDCH terminology since there could be several DL DPDCHs on each RL (e.g. in the case of multi-code operation). Besides, in the proposed text from Lucent, the object on which Iub User Plane synchronisation state is the DL DPDCH and not the RL. From an FDD point of view, there should not be much difference as we have only one CCTrCH (and it should not change for the time being), so all DCHs will be multiplexed on this CCTrCH and then sent on several DL DPDCHs. However, from a TDD point of view, the sentence completely changes the behavior. In fact, as it is possible to have several CCTrCHs, it is entirely possible from the above to establish synchronisation on a DL DPDCH-per-DL DPDCH basis. Let's consider an example where we have 2 CCTrCHs mapped on two different channelisation codes (thus different DL DPDCHs), the new sentence allows the following new behaviour: transmission on part of the DL DPDCHs (those for which transport bearers related to DCHs multiplexed on e.g. CCTrCH1 are all synchronised) and not all (e.g. in the case where the transport bearers related to DCHs multiplexed on CCTrCH2 are not all synchronised). From this, Nortel was in favor of an approach based on the "RL terminology" as much as possible.

“Combined RL” of "RL Set"
Radio Links that belong to the same Radio Link Set are combined. However, the reverse is not true: combined RLs do not necessarily belong to the same RLS. Reading TS 25.401 A7 7.2.4.3, it is clear that combining is not necessarily a Layer 1-only concept as "there may be combining/splitting at the SRNC, DRNC or Node B level". At Node B level, you can perfectly have RLs not belonging to the same RLS that are still combined:

· In FDD, in the case where e.g. Inter-frequency HO is performed using the Radio Link Addition procedures, you can decide to combine the new RL(s) to the old one(s) in order to avoid the ALCAP establishment delay.
· In TDD, this can happen in any intra-Node B HO using the Radio Link Addition.
That's why Nortel thought that "combined RLs" was a more suitable terminology than "RLS". Furthermore, this is consistent with our approach in the NBAP signalling: if you look at the RL Information Response in e.g. the RADIO LINK SETUP RESPONSE message, you have for a given RL:

· the RL ID,
· the RL Set ID of the RL Set in which the considered RL is.
· and then under the Diversity Indication Choice, you have either a "reference" RL ID that identifies (one of) the RL(s) with which the considered RL is combined if it is combined or information necessary for the establishment of DCH transport bearers on the Iub (TLA and Binding Id) if the considered RL is not combined.

From this, it is obvious that "combined RLs", in the NBAP context, is related to Iub User Plane. However, Nortel would stick with using “RL” since “combined RL” was not used in the 25.427 so far.
Nortel also commented that, in both FDD and TDD, the transport bearer of the established RL might be combined with the existing transport bearer (see the above example).

According to there considerations, the proposed text was as follows (Editorial comments from Ericsson are merged).
The Node B shall consider the DL user plane of a certain RL synchronised once all transport bearers established to carry DCH DL DATA FRAMEs for this RL are considered as synchronised. Once synchronised, the Node B shall assume the DL user plane for this Radio Link stays synchronised as long as the Radio Link exists, even if transport bearers are added (see 5.10.2), replaced (see subclause 5.10.1), or removed. When a RL established through the Radio Link Addition procedure [4] [6] is combined with a RL whose DL user plane is considered as synchronised, the Node B shall consider the DL user plane of this newly established RL as synchronised.

[FDD - The Node B shall transmit on the DL DPDCH(s) of a certain RL only when the DL user plane of this RL is considered synchronised.]

Motorola, Lucent, Ericsson and NEC agreed with this proposal and there was no objection.

3.2. Concern about synchronised user plane
Alcatel raised a concern about the proposed text, which “Once the DL user plane for a certain RL is considered as synchronised by the Node B, the Node B shall consider it as synchronised as long as the RL exists”. The concern is that there might be abnormal situations where a Node B detects that it receives DL FRAME after LTOA or where it detects that a transport bearer is failing. In this situation Alcatel would expect that the user plane which was previously synchronised should be considered as not synchronised.
Motorola and Nortel commented that once the User Plane is synchronised, it can never leave the "synchronised state", even in abnormal conditions: it is up to User Plane procedures/algorithms to be well designed to avoid having a frame arriving after LTOA. Anyway, if a frame arrives after LTOA, then the "error/default" behavior of the Node B as specified in 25.427 A7 5.1.2 shall apply (no valid data frame received during the TTI). Of course, this means that there is a chance that the UE won't understand what it receives, but that's what RLC Ack mode is for: retransmission.

3.3. Correction for 25.423 and 25.433
Nortel proposed the following change because the sentence in RNSAP/NBAP seems a tad misleading as it talks about the "RL" and not the "DPDCH", so it seems to include also the DPCCH, which is not correct as transmission on the DPCCH is handled as part of the Uu Synchronisation procedure (25.214). Furthermore, we have a principle of not specifying the same thing in two different places, i.e. 25.427 and 25.423/25.433.
[FDD – The Node B shall start transmission on the DL DPDCH of the new RL as specified in [16].]

Motorola, Lucent, Ericsson and NEC agreed with this proposal and there was no objection.

4. Conclusion

It was concluded that the changes shown in this report should be done in R99 and later releases of TS25.427, TS25.423 and TS25.433. The corresponding CRs are listed below.

TS25.427

R3-022431, CR86 (R99) : Correction for the DL DPDCH transmission
R3-022432, CR87 (Rel-4) : Correction for the DL DPDCH transmission
R3-022433, CR88 (Rel-5) : Correction for the DL DPDCH transmission
TS25.423
R3-022434, CR754 (R99) : Correction for the DL DPDCH transmission
R3-022435, CR755 (Rel-4) : Correction for the DL DPDCH transmission
R3-022436, CR756 (Rel-5) : Correction for the DL DPDCH transmission
TS25.433
R3-022437, CR783 (R99) : Correction for the DL DPDCH transmission
R3-022438, CR784 (Rel-4) : Correction for the DL DPDCH transmission
R3-022439, CR785 (Rel-5) : Correction for the DL DPDCH transmission
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