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Introduction
RAN1 LS [1] in their LS indicated that the NR message 3 sizes are likely to be the same as in LTE:
Msg.3 TB size larger than 56 bits for NR has a risk of reducing the coverage of Msg.3 PUSCH compared to LTE Msg.3 PUSCH
Based on this, RAN2 further discussed it and provided RAN2 considerations in an LS response to RAN1 the message 3 sizes for the two scenarios [2]:
RRC Connection Request: 56 bits 
RRC Connection Resume Request: 72 bits.
This document looks at the topic in more detail and the implications of these considerations on RRC.
Discussion
Based on the RAN1 feedback on message 3 size, many companies in RAN2 wanted to support a connection request in message 3 of the same size as in LTE, that is, 56bits.  At the same time, companies also felt that a message 3 size of 72bits could be supported for Connection resume.  It seems a bit strange that a cell that can only support message 3 size of 56bits for connection request can support a message 3 size of 72bit for Resume request message.  
On the other hand, there are many factors that influence the message 3 size that can be carried in a cell such as the cell size, the number of HARQ re-tx used.  This makes it possible to support a larger message 3 size compared to LTE even for the same cell size, for example by increasing the number of HARQ re-tx (although this may increase delay).  
Observation #1: network deployments have the option to choose between different message 3 sizes (e.g., 56 and 72 bits).  This is possible even for the same cell size for example by varying number of HARQ re-tx.
RAN1 has already agreed to support 56 and 72bit TB sizes.  Supporting both message 3 sizes can then be done in a number of ways:
1) Use RACH message 1 (preamble) to indicate msg 3 type: This will be needed to support the RAN2 consideration of message 3 size of 56bits for Connection request and message 3 size of 72 bits for Resume request by indicating to the network at RACH msg 1 which message UE needs to send in msg 3.  
There are a number of limitations with this approach.  
a. RACH partitioning is not resource efficient to have to use it always
b. Not possible to support INACTIVE when the cell does indeed have a message 3 size limitation of 56 bits.
c. 5G-S-TSMSI will always need to be partitioned (or random number used) increasing the possibility of failed contention resolution and larger Idle to connected delay, even when the cell can support a larger msg 3.
d. By designing only for the worst case cell size, the performance for the majority use case suffers due to inability to send more useful information even when it is possible to do.
2) Allow both message sizes for both messages:  This option gives network deployment to choose between 56 and 72 bits for both messages.   This approach provides a number of advantages:
a. Indication at RACH msg 1 (e.g., using preamble partitioning) of the type of message is not necessary.  This provides uniform treatment for msg 3 irrespective what it carries.
b. Network deployments have the flexibility to trade off HARQ re-tx delay with carrying additional useful information.  
c. Can improve overall performance when the cell can support large message 3 e.g. small cell deployment or mitigating uplink interference.  
d. Makes it possible to support INACTIVE where there is indeed a serious limitation in message 3 size of 56bits.  
Observation #2: Defining CCCH message size for the worst case scenario can lead to sub-optimal performance for the majority of deployment scenarios with no deployment flexibility .  
Based on the above discussion, it is proposed to adopt two message 3 sizes for both Connection request and Resume request scenarios of 56bits and 72bits (which means that the RRC message sizes are 48bits and 64bits respectively).  It can be noted that LTE already supports two message sizes for Resume Request.
Proposal #1: Define two RRC messages sizes of 48bits and 64 bits for the CCCH messages:  Connection request, Resume request, Re-establishment request.
The choice between the message sizes can be indicated in SIB.
Proposal #2: CCCH message size for a cell is indicated in SIB1.
The actual message contents can be discussed separately – for example, to carry additional cause values, larger UEID for the larger message.  Truncation of UEid for the smaller Resume request should be done in conjunction with RAN3.

Summary and proposals
[bookmark: _GoBack]This document discussed in more detail the consequences of RAN2 considerations of defining msg 3 sizes of 56bits for Connection request and 72bits for Resume request.
Observation #1: network deployments has the option to choose between different message 3 sizes (e.g., 56 and 72 bits).  This is possible even for the same cell size for example by varying number of HARQ re-tx.
Observation #2: Defining CCCH message size for the worst case scenario can lead to sub-optimal performance for the majority of deployment scenarios with no deployment flexibility .  
The following proposals were made:
Proposal #1: Define two RRC messages sizes of 48bits and 64 bits for the CCCH messages:  Connection request, Resume request, Re-establishment request.
Proposal #2: CCCH message  size for a cell is indicated in SIB1.
The actual message contents should be discussed separately – for example, to carry additional cause values, larger UEID for the larger message.  Truncation of UEid for the smaller Resume request should be done in conjunction with RAN3.
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