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1 Introduction

The purpose of this document is to highlight the issues regarding Compressed Mode procedure. In the following sections, the requirements on different procedures, which are impacted by the compressed mode function, have been specified. Related open issues have been identified and some solutions are proposed.

2 General Requirement

Recently, the Compressed Mode parameters in the L1 specifications have been updated. These changes need to be introduced in the NBAP and RNSAP specifications. 

Currently in L1 and L2 specifications, up to six parallel patterns may be defined for following purposes:
· GSM RSSI

· GSM cell search for synchronisation

· GSM cell synchronisation refreshing

· FDD inter-frequency

· TDD measurements

· Others

A contribution to WG1 [ref. TSGR1#12(00)0548] has indicated that the rules how to allocate these pattern sequences to the different measurement purposes will be documented in TS 25.331. 

Open issue 1:  It is unclear whether the mapping will require additional pattern parameters and these parameters will be visible in NBAP/RNSAP specifications.
It is assumed that although it is likely that UEs and UTRAN in R99 will only use a few patterns, the adopted solution in WG2 and WG3 should consider a more flexible approach. 

In order to not degrade the capacity and cause inefficient use of resources, a frequent update of the patterns may be required.  For instance, in order to perform an RSSI measurement of GSM N-cells, UTRAN may configure the UE with a pattern, which has gaps scattered over longer intervals and later on move over the UE to patterns with tighter gaps for BSIC measurement as the UE reports the strongest neighbours. While considering this approach, it should be kept in mind that the amount of signalling within the UTRAN and especially towards the UE should be minimised.
3 Current solutions
3.1 RRC

The updated L1 parameters are introduced in the RRC specification in the previous WG2 meeting. However, the procedure text is not updated yet. As it is understood, there is no possibility to store the patterns for later activation. All patterns are signalled to the UE and started at the activation time specified by TGCFN. There is one TGCFN per pattern. In order to change a certain parameter, the complete configuration for all patterns are re-transmitted to the UE. 

Open issue 2:  Will WG2 introduce handling based on a pattern index ?
Open issue 3:  The Downlink compressed mode method and Uplink compressed mode method IEs could be assigned the value “none” which stops the pattern in a certain direction. Is this another method for deactivating a pattern?
3.2 NBAP/RNSAP

The compressed mode parameters in NBAP and RNSAP are not updated according to latest L1 changes. 

With the existing solution in the NBAP and RNSAP specification, the Node-B is configured with all patterns by the COMPRESSED_MODE_PREP message. All patterns are activated with the COMPRESSED_MODE_COMMIT message afterwards. Only one CFN is given in the COMPRESSED_MODE_COMMIT message, but the actual starting time of the patterns are  defined by the CFN Offset relative to the received CFN. The CFN offset is a pattern parameter.

A subsequent update of the patterns requires both COMPRESSED_MODE_PREP and COMPRESSED_MODE_COMMIT messages. This is probably not acceptable due to the  caused additional delay especially if frequent update of the patterns is required.
4 Proposed solution

Considering the requirement on frequent update of compressed mode patterns and minimising the amount of signalling one possible solution would be that the COMPRESSED_MODE_COMMIT message includes the patterns with their parameters which are  activated or stopped at the same time. However, this solution causes an inconsistency with the code allocation function in DRNC, as it is the DRNC that is responsible for code allocation. In some occasions, the required channelisation code during the compressed mode may be occupied and thus the alternative DL scrambling code is used instead. The DRNC, in that case informs the SRNS about the allocated code. Furthermore, with this solution there is no possibility to perform admission control in DRNC.

The proposed solution for NBAP/RNSAP is that the patters are downloaded to the Node-B and activated afterwards. With this solution, the resources are pre-allocated in the SRNC and DRNC which, later on can be used once the patterns are activated. This solution provides a flexible solution, where a trade-off can be made between resource utilisation and signalling volume. In addition, the solution allows some degree of admission control.

In the following sections, the impact on the different procedures are discussed.

4.1 Compressed mode procedure

The COMPRESSED_MODE _PREP message includes an index list of the patterns where for each pattern all the required parameters are indicated. Each pattern is identified by the TGPSI, which is one of the pattern parameters. After compressed mode patterns downloading, one or more COMPRESSED_MODE_COMMIT messages may be sent to activate or deactivate the patterns. The Transmission Gap Activation Status(TGAS) IE is used to indicate the activation/deactivation of a pattern. The activation/deactivation time is indicated by the TGCFN. There is one TGCFN per pattern.

Open issue 4: Alternatively, one activation time is given and the actual activation time for each active pattern is derived using the CFN offset, which is a pattern parameter. The major advantage of this approach is that the overlapping conflicts of different patterns are taken into consideration when defining the pattern, rather that at activation time. This approach can not be taken for the RL_SETUP (please see section 4.2), where the activation time should be included for each pattern. In order to have a more uniform solution it is proposed to have separate CFN per pattern.

To add new patterns, the COMPRESSED_MODE_PREP message, which contains only these patterns, is sent to Node-B. The subsequent COMPRESSED_MODE_COMMIT message activates these patterns. 

Open issue 5: The TGCFN for other already active patterns may or may not be included. If included, the corresponding pattern is restarted ? 

Open issue 6: Should a TGCFN also be included for the patterns to be stopped ?

To remove one, several or all patterns the COMPRESSED_MODE_CANCEL message is used. The deactivation time is indicated by the TGCFN for each active pattern, which is going to be removed. The COMPRESSED_MODE_CANCEL can be sent at any time to remove a pattern.

Open issue 7: Considering the above approach, shouldn’t the COMPRESSED_MODE_CANCEL be renamed to, e.g. COMPRESSED_MODE_DELETE?

Open issue 8: Can the COMPRESSED_MODE_CANCEL be used to remove active patterns ? If so, should (in line with open issue 6) a TGCFN be included ?

The L1 specification states that the UTRAN shall ensure that the parallel active gaps do not overlap the same frame. If the UE detects an overlapping, it shall process the gap with lowest identifier (TGPSI). Same approach is also taken in Node-B.

Open issue 9:  If/how should an overlapping of gaps detected in the Node-B be reported to DRNC at runtime? 

Information elements required in the messages:

COMPRESSED_MODE_PREP:



Compressed Mode Pattern Info (IE group): 1..6 

COMPRESSED_MODE_COMMIT:

Pattern Information:  1..6

    
> TGPSI      (M)



> TGAS
       (M)

> TGCFN    (C – Active pattern) 
COMPRESSED_MODE_CANCEL:


Pattern Information: 1..6

> TGPSI (M)

> TGCFN (C - Active pattern)

COMPRESSED_MODE_READY(RNSAP):

Pattern Information:  1..6

   
 > TGPSI      (M)


 
> Scrambling code change (C - SF/2)

COMPRESSED_MODE_READY(NBAP):




… (No change)

Where,

Compressed Mode Pattern Info (IE group): Pattern identifier (TGPSI) and parameters. Note: the Scrambling code change IE is not present in the RNSAP.
TGAS: Transmission Gap Activation Status (active, not active)

TGCFN: Transmission Gap CFN  (Activation time of the pattern)
Scrambling code change: (normal, alternate)

4.2 Radio Link Setup

The RL SETUP message should also contain the pattern parameters. For active patterns, the TGCFN shall be indicated. It is not possible to activate the patterns using one activation time and their corresponding CFN offset in this procedure. If the compressed mode patterns have been active when a new RL is established, the offset between the patterns no longer need to be the same as the original offset due to different pattern period. 

Information elements required in the messages:

RL_SETUP:



Pattern Information:  1..6


> Compressed Mode Pattern Info (IE group)


> TGAS       (M)



> TGCFN    (C – Active pattern)

RL_SETUP_RESP(RNSAP):

Pattern Information:  1..6

  

 > TGPSI      (M)



 > Scrambling code change (C - SF/2)

RL_SETUP_RESP(NBAP):

… (no change)
4.3 Radio Link Addition

The RL_ADDITION includes the TGAS for each pattern which indicates the pattern is  activate or not. In the RNSAP, for activated patterns the TGCFN is also indicated. Having the TGCFN indicated, the DRNC does not need to keep track of the timing status of the active patterns. 

Open issue 10: For HHO, different pattern parameters may be applied on the new RL. One possibility is that the parameters for the new patterns are also included in the RL_ADDITION message. In that case the UTRAN would have to work with 12 patterns whereas 6 of them at most could be active on a specific RL. 

Alternative solution would be that the Pattern Activation Status IE indicates which patterns should still be active, e.g. the patterns related to the GSM measurements, while if required, other patterns for inter-frequency measurements are disabled. Later on, the SRNS reconfigures the Inter-frequency measurements after that the Handover has been terminated. This is not a major restriction, and after all it is less likely that after a successful inter-ferquency hanover, another one is needed immediately. This alternative is suggested and also assumed in the messages below.
RL_ADDITION (RNSAP):



Pattern Information:  1..6



> TGAS       (M)



> TGCFN    (C – Active pattern)

RL_ADDITION (NBAP):



Pattern Information:  1..6



> TGAS     (M)

RL_ADDITION_RESP(RNSAP):

 

Pattern Information:  1..6

    
> TGPSI      (M)



> Scrambling code change (C - SF/2)

RL_ADDITION_RESP(NBAP):



… (No change)

4.4 Synchronised Radio Link Reconfiguration 

When reconfiguring the radio links, some of the patterns, e.g. those related to the GSM measurements may be kept. Furthermore, some of parameters may be changed, such as different DL scrambling code (normal or alternate) should be used. The compressed mode method may be changed, e.g. there is no SF/2 for the SF=4. 

In the Synchronised Radio Link Reconfiguration procedure, the new parameters are configured by the RL_RECONFIGURATION_PREP. The RL_RECONFIGURATION_COMMIT message activates the patterns

RL_RECONFIGURATION_PREP:



Pattern Information:  1..6



> Compressed Mode Pattern Info (IE group)

RL_RECONFIGURATION_READY(RNSAP):

Pattern Information:  1..6

    
> TGPSI      (M)

> Scrambling code change (C - SF/2)

RL_RECONFIGURATION_READY(NBAP):



…(No change)

RL_RECONFIGURATION_COMMIT:

Pattern Information:  1..6

    
> TGPSI      (M)



> TGAS       (M)



> TGCFN    (C – Active pattern)
Open issue 11:  Question is whether the dedicated Compressed mode procedures are needed as the Synchronised Radio Link Reconfiguration can provide the same functions ?

4.5 Unsynchronised Radio Link Reconfiguration

It is assumed that the Unsynchronised Radio Link Reconfiguration can not be used as the activation and deactivation of the patterns need to be synchronised between the UE and UTRAN. 

4.6 Parameter issues

Currently the compressed mode parameters do include delta UL SIR target values to be used before and after the gap. However, no DL power offsets are included.

Open issue 12:  Should the pattern parameters also include DL power offsets to be applied before and after any DL gap ? E.g. it is not obvious that a 3dB step should be applied in SF/2 when an alternate scrambling code is used.
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