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1. Introduction

In RNSAP and NBAP specifications, there are two discrepancies in compressed mode. According to [1], these discrepancies have been consciously introduced. However, they would degrade a performance of Compressed Mode. This document points out inconvenience of the current compressed mode and also proposes solution.

2. Discussion
In RL Addition Request message, there are following discrepancies between RNSAP and NBAP.

Table 1: Discrepancies between RNSAP and NBAP (Yes: present, No: NOT present)

	
	RNSAP
	NBAP

	Active Pattern Sequence Information IE
	Yes
	No

	Compressed Mode Deactivation Flag IE
	No
	Yes


The Active Pattern Sequence Information IE defines the parameters for the compressed mode gap pattern sequence activation. And the Compressed Mode Deactivation Flag IE indicates whether Compressed Mode shall be deactivated or not in the new RL.
There are two cases for addition of RL(s), i.e. involving Iur or not.
Not involving Iur (Iub only)

As for the Active Pattern Sequence Information IE, this IE is not present in NBAP RL Addition Request message. This means that exiting compressed mode patterns activated in Node B communication context for a specific UE should be automatically applied in new RL(s). Otherwise, RL(s) with compressed mode and RL(s) without compressed mode are mixed in an active set. As a result, UE cannot combine RL(s). This is valid for soft handover case. In case of hard handover, i.e. new RL(s) are added and old RL(s) are deleted, compressed mode is not necessarily activated in new RL (s). If SRNC decides not to activate compressed mode in new RL(s), the Compressed Mode Deactivation Flag IE should be set to “Deactivate”. However, due to lack of the Active Pattern Sequence Information IE in NBAP RL Addition Request message, it is impossible to activate new compressed mode patterns in new RL(s).

Involving Iur
The Active Pattern Sequence Information IE is included in RNSAP RL Addition Request message because RL Addition Request message on Iur is possibly translated to RL Setup Request message on Iub. In soft handover case, the same compressed mode patterns as currently configured shall be activated in new RL(s). This condition is defined in the tabular format as follows.

	IE/Group Name
	Presence
	...
	Semantics description
	...

	Active Pattern Sequence Information
	O
	...
	Either all the already active Transmission Gap Sequence(s) are addressed (Transmission Gap Pattern sequence shall overlap with the existing one) or none of the transmission gap sequences is activated.
	...


The purpose of two conditions is to avid mixing different patterns in an active set. According to the second condition, if compressed mode is not active in existing RL(s), SRNC is allowed to include the Active Pattern Sequence Information IE in RNSAP RL Addition Request message. In addition, if RNSAP RL Addition Request message is translated to NBAP RL Setup Request message, compressed mode will be activated in new RL(s). This situation is not allowed for soft handover. Therefore, the second condition is for hard handover purpose, i.e. SRNC decides to activate compressed mode in new RL(s). However, if new RL(s) are established by NBAP RL Addition Request message and compressed mode is not active in existing RL(s), compressed mode cannot be activated in new RL(s) without additional signalling.

As for hard handover case, there are two situations, i.e. RL(s) are established by NBAP RL Setup Request message or by NBAP RL Addition Request message. In the former case, SRNC can freely decide whether compressed mode should be activated in new RL(s) or not. In addition, SRNC also can select the arbitrary compressed mode patterns.

However, in the latter case, it is impossible for SRNC to establish RL(s) without activating compressed mode when compressed mode is active in existing RL(s). Unfortunately, the Compressed Mode Deactivation Flag IE is not defined on Iur. Besides, SRNC cannot select compressed mode patterns.

According to above discussions, three potential problems are identified when new RL(s) are established by NBAP RL Addition Request message for hard handover purpose.

1. The second condition of the Active Pattern Sequence Information IE is not fully utilised.

2. SRNC might not be able to establish new RL(s) without activating compressed mode.

3. SRNC cannot select compressed mode pattern.

3. Solution
The simplest solution is to add the Active Pattern Sequence Information IE to NBAP RL Addition Request message and to add the Compressed Mode Deactivation Flag IE to RNSAP RL Addition Request message. However, if the Active Pattern Sequence Information IE is added to NBAP RL Addition Request message, the Compressed Mode Deactivation Flag IE can be deleted from NBAP RL Addition Request message. When SRNC decides not to activate compressed mode in new RL(s), the Active Pattern Sequence Information IE shall not be included. That is, instead of setting the Compressed Mode Deactivation Flag IE to “Deactivate”, the Active Pattern Sequence Information IE is not included. Please see the attached file for detail.

4. Proposal

The proposed change has a big impact on the current specification. Therefore, NEC proposes to introduce this change into Rel.5.
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