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1. Introduction

Discussions on the potential impact on RRM requirements from introducing Dual Connectivity has been ongoing in RAN4 for some time. In this paper we take a look at the foreseen impacts on the UE RRM RACH requirements which has already been discussed in [8 and 10]. 
RAN2 has completed the work on all aspects and details concerning RACH on PSCell, and based on the RAN2 decisions we will look at the impact on Random Access requirements and how they could be captured in 36.133. 
2. Considerations Random Access RRM requirements
It has been agreed by RAN2 [3] that special SCell (PSCell) cannot be deactivated i.e. it is always activated. In DC there is UL at least in on PSCell in the SCG. 
Random Access:

As discussed in [5, 8, 10] the PSCell will support random access procedure. RAN2 has decided that both contention based and non-contention based RA procedures will be supported. This means that the PSCell will support same random access procedures as the PCell and we expect that the same procedures and also the existing RA requirements from 36.133 can be re-used. Therefore we have proposed [8, 10]:
Proposal 1: RA procedure and related requirements in PSCell can be the same as for PCell.

As we stated in [8, 10] the relevant sections in 36.133 will need to be updated accordingly. In the following we look at such possible updates.

3. DC impact on RACH

UE performance requirements are listed in 36.133 section 6.2. Following the section is copied with possible changes added illustrating how the section could be updated in order to support Dual Connectivity.
In [9] RAN has decided that PRACH on PCell has highest priority. RAN2 has decided that two RA procedures can run in parallel. It is not yet decided whether two RA bursts can be transmitted simultaneously which might be problematic for a power limited UE. Depending on the RAN2 decision there might be impact on 36.133. Such potential changes are not considered below which only highlight the basic principle of introducing PSCell RA requirements.
6.2
Random Access
6.2.1
Introduction

The random access procedure is used when establishing the layer 1 communication between the UE and E-UTRAN. The random access is specified in clause 6 of TS 36.213[3] and the control of the RACH transmission is specified in clause 5.1 of TS 36.321[17]. Contention based random access procedures can only be carried out on PCell and PSCell, while non-contention based random access procedures can be carried out on both PCell, PSCell and an activated SCell.

6.2.2
Requirements

The UE shall have capability to calculate PRACH transmission power according to the PRACH power formula defined in TS 36.213[3] and apply this power level at the first preamble or additional preambles. The absolute power applied to the first preamble shall have an accuracy as specified in table 6.3.5.1.1-1 of TS 36.101[5]. The relative power applied to additional preambles shall have an accuracy as specified in table 6.3.5.2.1-1 of 36.101[5].

The UE shall indicate a Random Access problem to upper layers if the maximum number of preamble transmission counter has been reached for the random access procedure on PCell or PSCell as specified in clause 5.1.4 in TS 36.321 [17].

The UE shall stop preamble transmission if maximum number of preamble transmission counter has been reached for the random access procedure on an activated Scell as specified in clause 5.1.4 in TS 36.321 [17].

6.2.2.1
Contention based random access

6.2.2.1.1
Correct behaviour when receiving Random Access Response reception
The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.

The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.

6.2.2.1.2
Correct behaviour when not receiving Random Access Response reception
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window defined in clause 5.1.4 TS 36.321.
6.2.2.1.3
Correct behaviour when receiving a NACK on msg3
The UE shall re-transmit the msg3 upon the reception of a NACK on msg3.

6.2.2.1.4
Void

6.2.2.1.5
Correct behaviour when receiving a message over Temporary C-RNTI
The UE shall send ACK if the Contention Resolution is successful.

The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires unless the received message includes a UE Contention Resolution Identity MAC control element and the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message.

6.2.2.1.6
Correct behaviour when contention Resolution timer expires
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if the Contention Resolution Timer expires.

6.2.2.2
Non-Contention based random access

6.2.2.2.1
Correct behaviour when receiving Random Access Response

The UE may stop monitoring for Random Access Response(s) if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.

The UE shall re-transmit the preamble with the calculated PRACH transmission power if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
6.2.2.2.2
Correct behaviour when not receiving Random Access Response

The UE shall re-transmit the preamble with the calculated PRACH transmission power.

In [11] this basic proposal have been in a CR.

4. Conclusion

In this contribution we have continued the discussion related to random access RRM requirements for Dual Connectivity. We have looked at the detailed changes we see necessary for capturing the PRACH requirements. Based on this discussions we propose:
Proposal 1: RA procedure and requirements in PSCell can be same as for PCell.

In [11] we provide a CR for capturing the proposed changes. 
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