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1. Introduction

RRC signalling delays cover not only pure protocol and processing aspects, but also requirements on physical layer procedures. This has been identified in RAN2 and RAN4, and several LS have been exchanged addressing the issue.

This contribution gives an overview of the requirements that have been discussed in RAN2 so far. From that, the need for requirements on physical layer procedures is analysed. This is followed by a discussion on where to place the general signalling requirements.

Finally, the attached CR proposes changes to 25.133 in order to include requirements on the physical layer procedures. 

When the meeting have decided which way to go forward when it comes to the general signalling requirements, additional CRs can be produced in the respective group.

2. R2 status

Currently, R2 is defining two types of signalling requirements:

N1 = upper limit on the time required to execute modifications in UE after the reception of a UTRAN -> UE message has been completed. Where applicable (e.g. the physical layer transmission is impacted), the changes shall be adopted in the beginning of the next TTI starting after N1. N1 is specified as a multiple of 10 ms.

N2 = number of 10 ms radio frames from end of reception of UTRAN -> UE message on UE physical layer before the transmission of the UE -> UTRAN response message must be ready to start on a transport channel with no access delay other than the TTI alignment (e.g. DCH, therefore excluding delays caused by RACH procedure etc). The UE response message transmission from the physical layer shall begin at the latest (N2*10)+TTI ms after completion of the reception of the last TTI carrying the triggering UTRAN -> UE message.

N1 and N2 are independent (e.g. N2-N1 is not restricted to being less than or equal to 10ms).

Typically the R2 requirements will look like (table truncated):

Procedure title:
UTRAN -> UE
UE -> UTRAN
N1
N2
Notes

RRC connection establishment

Dedicated channel
RRC CONNECTION SETUP
RRC CONNECTION SETUP COMPLETE
10

N1 measures time to the start of tx / rx on DPCH. N2 cannot be specified, because RRC CONNECTION SETUP COMPLETE message is transmitted only after physical layer synchronisation, which also depends on the Node B. 

The performance of the physical layer synchronisation procedure is specified by RAN WG4 in TS 25.133 (FDD) and TS 25.123 (TDD)

RRC connection establishment

Common channel
RRC CONNECTION SETUP
RRC CONNECTION SETUP COMPLETE
10
11
N1 and N2 applicable as defined (N2 can be tested from the initiation of the power ramp on RACH).

TABLE TRUNCATED



Active set update in soft handover
ACTIVE SET UPDATE IN SOFT HANDOVER
ACTIVE SET UPDATE IN SOFT HANDOVER COMPLETE / FAILURE
5
6
The requirements on UE combining and power control performance for both UL and DL are specified by RAN WG4 in TS 25.101.

Also in case of branch addition the complete message is transmitted without waiting for the new branch to stabilize.



TABLE TRUNCATED



Inter-system handover from UTRAN
INTER-SYSTEM HANDOVER COMMAND
INTER-SYSTEM HANDOVER FAILURE


The performance of this procedure is specified in TS 25.133 and TS 25.123 .

3. Considerations

Studying the table, it is clear that there is a need for:

1. Define a physical layer synchronisation time.

2. Some procedures (all procedures that may cause the active set to change) and the RRC Connection Re-establishment procedure needs to be considered separately, as they heavily interact with the physical layer.

3. The Inter system handover procedure (UTRAN to GSM) has been completely left for R4 to consider.

4. The general signalling requirements need to clearly refer to the above issues. It also needs to be decided where the general signalling requirements should be placed.

4. Proposal

In order to get consistent specifications, it is proposed:

4.1
Physical Layer Synchronization

It is proposed that a new section is added in 25.133, adding requirements and a test case on physical layer synchronisation. This requirement is denoted as a variable name PLSD (Physical Layer Synchronisation Delay) which can later be referenced and used in the general signalling requirements, such as:

Procedure title:
UTRAN -> UE
UE -> UTRAN
N1
N2
Notes

RRC connection establishment

Dedicated channel
RRC CONNECTION SETUP
RRC CONNECTION SETUP COMPLETE
10
PLSD+X
N1 measures time to the start of tx / rx on DPCH. N2 cannot be specified, because RRC CONNECTION SETUP COMPLETE message is transmitted only after physical layer synchronisation, which also depends on the Node B. 

PLSD is defined in 25.133


X should in this example represent some processing time.

Is should be noted that the requirement (PLSD+X) should be seen as one figure, i.e. no assumptions should be made on UE internal behaviour (how much time is spent on synchronisation vs. processing). 

4.2
Procedures that might cause the active set to change

25.133 already contains requirements on these procedures. These procedures mean a heavy interaction with the physical layer, and we therefore propose that they are treated separately in 25.133 as done already today. It should be noted that the signalling delay requirements (N1 and N2) are not sufficient for these procedures, as additional aspects needs to be taken into consideration, such as interruption time, and whether it can be assumed that the UE have synchronisation to the target cell or not.

It is proposed that the existing text is kept, but modified and aligned to the general signalling delay requirements.

4.3
Inter system handover

As the inter system handover procedure has been left out of the general signalling requirements, and that it is already addressed in 25.133, it is proposed that this procedure is handled in the same sense as for the procedures in section 4.2.

It is proposed that the existing text is kept, but modified and aligned to the general signalling delay requirements.

4.4
Placement of general signaling requirements

The above proposals make it possible to split requirements on the different layers and on different procedures. If the above proposals are accepted there are two possible ways forward:

Alternative 1:

RAN2 sets the general signalling requirements, and where needed uses the physical layer synchronisation time requirement, as defined by RAN4.

RAN4 sets requirements on physical layer synchronisation time, all procedures that might cause a change in the active set, RRC connection re-establishment and Inter system Handover.

Alternative 2:

RAN4 defines all requirements when it comes to signalling delay requirements. Not only the general requirements, but also requirements on physical layer synchronisation time, and when needed special treatment of some procedures.

Discussion

Each alternative has of course its pros and cons. We believe however that it is important to have easy to read specifications, containing end to end requirements in one specification only. Also, the risk for inconsistencies is lower if all requirements are handled in the same specification.

For the above reasons, we propose alternative 2. This approach will lead to the need to produce an extra CR towards 25.133, which will include the general signalling requirements in 25.133.

The R2-R4 Ad-hoc is requested to confirm this approach. 

5. Attached CR

The attached CR proposes that changes discussed in section 4.1, 4.2, 4.3, and 4.4.

When a way forward on section 4.5 is decided, an additional CR can be produced.
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